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High-Precision Selection Guide for
Passive Optical Networks for Rail Transit

Use

Overview
Comprehensive guide to Passive Optical Network (PON) technology, covering GPON,
EPON, XGS-PON, NG-PON2, and future 50G/100G standards.

Key Takeaways
For rail transit applications, selecting a PON requires prioritizing high reliability, low
latency, extended reach, and flexible bandwidth allocation, with XGS-PON or NG-
PON2 technologies being the most suitable.

Key Considerations for Rail Transit PO

N Deployment1. Network Architecture and Topology Rail transit networks often
require point-to-multipoint (P2MP) architectures to connect multiple stations, control
centers, and onboard systems efficiently. Passive optical splitters allow a single fiber
from the Optical Line Terminal (OLT) to serve multiple Optical Network Terminals
(ONTs) along the rail line, reducing infrastructure costs and complexity.

Hierarchical star topologies are recommended for structured cabling and redundancy,
ensuring minimal service disruption in case of fiber faults. 2. Technology
SelectionXGS-PON (10 Gbps symmetric): Provides high-speed, low-latency
connectivity suitable for real-time signaling, video surveillance, and passenger Wi-Fi.

NG-PON2: Offers multiple wavelengths and dynamic bandwidth allocation, supporting
future scalability and high-capacity traffic demands.
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Coherent PO

N: Incorporates local oscillator lasers at the receiver for superior sensitivity, spectral
efficiency, and flexible channel selection, which is beneficial for long-distance rail
links and burst-mode traffic. 3. Fiber Type and Distance Singlemode fiber is essential
for rail PONs to support wave division multiplexing (WDM) and long-distance
transmission, typically up to 20 km per segment.

Cascaded splitters can extend coverage while maintaining signal integrity. Maximum
channel attenuation and supported distances should be carefully calculated to ensure
reliable operation under varying environmental conditions. 4.

Hardware and InteroperabilityOLT and ONT selection: Choose devices that support
multiple services (Ethernet, IP, video) and have robust environmental ratings for rail
deployment. Connector types: SC/APC connectors are standard for low-loss, high-
reliability connections. White-box solutions: Platforms like OpenPath™ allow
interoperability across vendors, simplifying upgrades and reducing vendor lock-in.

5. Performance and Reliability Rail transit PONs must maintain low latency and high
availability for signaling and safety-critical systems. Considerations include:
Redundant OLTs and fiber pathsBurst-mode detection for upstream trafficFlexible
rate allocation for downstream traffic Environmental resilience against vibration,
temperature fluctuations, and electromagnetic interference 6.

Cost and Operational Efficiency Passive optical networks reduce operational costs by
eliminating powered intermediate devices.

Deploying PO

Ns in rail transit can achieve 50–70% savings in operational expenses compared to
traditional copper-based networks, including lower energy consumption and reduced
maintenance.

Summary Recommendations

Use XGS-PON or NG-PON2 for high-speed, scalable, and low-latency rail transit
networks. Deploy singlemode fiber with passive splitters in hierarchical star
topologies for reliability and cost efficiency. Consider coherent PON for long-distance
or high-capacity segments.

Select interoperable, ruggedized OLTs and ONTs with SC/APC connectors. Ensure
redundancy, flexible bandwidth allocation, and environmental resilience to meet rail
transit operational requirements. By following these guidelines, rail operators can
implement a high-precision, future-proof PON infrastructure that supports signaling,
communications, and passenger services efficiently and reliably.
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Article Content

Supplement ITU-T G Suppl. 84 (03/2025)

This document provides a comprehensive guide for optical access network
operations, troubleshooting, and testing, focusing on multi-generational systems like
Gigabit-capable Passive Optical Networks

Technical paper ITU-T LSTP-GLSR (07/2024)

It details the responsibilities of various questions (Q5/15, Q6/15, Q7/15, Q8/15) within
the group, covering topics such as optical fibre cables, components, submarine
systems, installation techniques, and

The Definitive Guide to Passive Optical Network (PON): Architecture ...

Comprehensive guide to Passive Optical Network (PON) technology, covering GPON,
EPON, XGS-PON, NG-PON2, and future 50G/100G standards. Learn PON architecture,

Passive Optical Networks: Cabling Considerations and

Describes the critical components used in PONs and discusses network architectures
to consider in an effective PON deployment.

Passive Optical Networks Progress: A Tutorial

For many years, passive optical networks (PONs) have received a considerable
amount of attraction regarding their potential for providing broadband connectivity to
almost every citizen,

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,

Precision Optical Technologies | Optical Networking Equipment

Step into the future of passive optical networking with Precision OT. Meet OpenPath,
the groundbreaking, end-to-end PON access solution crafted by our team of experts.

Precision OT Unveils Passive Optical Networking Solution

Launched in September 2023, the solution is setting new standards for flexibility and
efficiency in the deployment and management of 10 Gigabit Symmetrical Passive
Optical Networks

Passive Optical Networks: Cabling Considerations and Reference ...
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In this white paper, Cisco and Panduit describe the critical components used in PONs
and discusses network architectures to consider in an effective PON deployment.
Historically, Point-to-Point (PtP)

PON Module Parameters Guide: How to Choose the Best GPON

Discover key PON module parameters for selecting the best GPON and EPON
modules. Understand their impact on network performance and make informed
choices.

Advanced Technologies for Next-Generation Passive Optical Networks

This paper provides an overview and recent advancement of emerging technologies
including transceivers, flexibility features, optical sensing and physical layer security
for next-generation

Coherent passive optical network: applications, technologies, and ...

This paper presents a comprehensive overview of the emerging coherent passive
optical network (CPON) technology and its role in the evolution of next-generation
PON architectures. After

Passive Optical Networks for 5G Transport: Technology and Standards

As the ink is drying on 5G New Radio standards, the industry is now setting its sight
on specifying the transport network layer to support 5G deployments. Among the
contending

G.9804.1 : Higher speed passive optical networks

Home : ITU-T : Publications : Recommendations : G Series : G.9804.1 Recently posted
- Search Recommendations G.9804.1 : Higher speed passive optical networks -
Requirements

Passive Optical Access Networks: State of the Art and Future ...

1. Standardization Evolution and Application Scenarios of Passive Optical Access
Networks Nowadays, the deployment of optical access networks (OAN) represents
one of the most

Coherent Optics for Passive Optical Networks: Flexible Access, Rapid ...

With the development of the Internet of Things, cloud networking, and 4K/8K high-
definition video, global internet traffic has seen a dramatic increase. This surge in
traffic has placed

Passive Optical Networks (PON) – MapYourTech
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Passive Optical Networks (PON) represent the cornerstone of modern fiber-to-the-
home (FTTH) infrastructure, providing cost-effective, scalable, and high-performance
broadband access to

Optical Rail and Carrier Selection Guide

Newport offers a full range of Optical Rails and rail mounted Optical Carriers to meet
various optics experimental requirements. Optical Rail types include Miniature Optical
Rails and Carriers, Precision

Contact Us

Continue your research online:

Website: https://fdsoluciones.es
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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