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1. Introduction 

This manual provides a comprehensive technical overview of Montclair Fiber Optics 
Coexistence Element (CEx). The CEx is a critical passive optical component designed 
to enable the flexible and cost-effective consolidation of multiple PON (Passive 
Optical Network) technologies and high-bandwidth services onto a single fiber 
strand. It utilizes advanced Wavelength Division Multiplexing (WDM) to allow legacy 
GPON, XGS-PON, NG-PON2, 25G, and emerging 50G services to operate 
simultaneously, facilitating a smooth, non-disruptive migration path for network 
evolution. 

1.1 Purpose of the Manual 

To deliver detailed technical guidance for the deployment, configuration, and 
maintenance of CEx-based platforms. The objective is to empower network planners 
and engineers to build high-density, flexible fiber networks that maximize existing 
infrastructure while seamlessly integrating next-generation services. 

1.2 Scope & Audience 

This document covers the technical specifications, installation procedures, 
operational guidelines, and troubleshooting for all CEx form factors. It is intended for 
network engineers, fiber optic technicians, and field operations personnel 
responsible for designing, deploying, and managing high-bandwidth PON and PtP 
service deployments. 

1.3 Definitions & Terminology 

 WDM (Wavelength Division Multiplexing): A technology that multiplexes 
multiple optical carrier signals on a single optical fiber by using different 
wavelengths (colors) of laser light. 

 CEx (Coexistence Element): A passive optical filter assembly that combines 
and separates specific wavelength bands for different PON technologies. 

 PtP (Point-to-Point): A dedicated fiber connection between two endpoints, 
often used for high-value enterprise services. 

 OTDR (Optical Time-Domain Reflectometer): An instrument used to 
characterize an optical fiber by detecting backscattered light, essential for fault 
location and loss measurement. 

 LGX Module: A standardized fiber optic housing format for patch panels and 
modules. 
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2. System Overview 

The CEx system is a high-level consolidation platform engineered to integrate 
multiple service wavelengths onto a single fiber feeder. It employs premium thin-film 
filter technology to ensure low insertion loss, high isolation, and superior reliability. 
The system is agnostic to the active equipment, serving as a foundational layer that 
supports a multi-vendor, multi-service environment. 

3. Safety Information & Warnings 

Laser Radiation Hazard: The optical signals transmitted through the CEx, especially 
from high-power OLTs and 50G transceivers, are classified as Class 1M or higher 
laser products. Never look directly into the end of an optical fiber, connector, or port 
when the system is active. Assume all fibers are energized. 

 Always use an optical power meter before inspecting live fiber. 
 Wear approved safety glasses when working with exposed fiber ends. 
 Keep all optical connectors and adapters clean and capped when not in use to 

prevent eye exposure and contamination. 
 Follow all local and international laser safety regulations (IEC 60825-1). 

4. Requirements & Prerequisites 

Prior to CEx deployment, ensure the following prerequisites are met: 

 Fiber Infrastructure: Single-mode fiber (ITU-T G.652.D) plant with acceptable 
loss budget for the target services (GPON, XGS, 50G, etc.). 

 Service Modules: Compatible OLT line cards and ONU/ONT transceivers for 
the intended PON technologies. 

 Form Factor Selection: Determine the appropriate CEx housing (LGX module, 
ruggedized cassette, rack-mount) based on deployment location (central 
office, street cabinet, customer premises). 

 Test Equipment: OTDR, optical power meter, light source, and visual fault 
locator (VFL) for installation verification. 

5. Setup & Installation 

5.1 Mounting Instructions 

Installation varies by form factor. General steps are as follows: 
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LGX Module: 

 Slide the CEx LGX module into the designated slot on the fiber distribution 
frame. 

 Secure the module using the built-in locking tabs or screws. 
 Route and dress the feeder and distribution fibers into the designated cable 

management areas. 

Ruggedized Cassette: 

 Mount the cassette within an outdoor-rated enclosure or pedestal using 
provided hardware. 

 Ensure the housing is sealed properly against environmental contaminants. 
 Use strain relief boots on all incoming and outgoing fiber cables. 

Rack-Mount Unit: 

 Mount the 1RU or 2RU chassis into a standard 19-inch equipment rack. 
 Connect the chassis to a reliable grounding point. 
 Install individual CEx filter cards into the designated slots within the chassis. 

5.2 Fiber Connection & Patching 

 Clean all optical connectors using a dry, lint-free cleaner before insertion. 
 Connect the common (feeder) fiber port to the incoming OLT/aggregation 

fiber. 
 Connect the specific wavelength ports (e.g., GPON, XGS, 50G) to their 

respective distribution fibers or patch panels. 
 Ensure all connections are secure and audible clicks are heard for LC/APC type 

connectors. 

6. Operating Instructions 

The CEx operates passively. Management involves the provisioning and monitoring 
of wavelengths passing through it. 

 Service Consolidation: The CEx automatically combines the 1490nm (GPON), 
1577nm (XGS), and 1342nm (50G) downstream signals onto the common port. 
Upstream signals are separated on the return path. 

 RF Video Overlay: If supporting RF video, the 1550nm-1560nm band is 
added to the downstream multiplex. 

 OTDR Monitoring: A dedicated 1625nm-1650nm port allows for live fiber 
testing without service interruption. 
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 PtP Provisioning: Specific wavelength pairs (e.g., 1310/1550nm) can be 
allocated for dedicated enterprise PtP links through optional filter 
configurations. 

7. Step-by-Step Procedures 

7.1 Customizing CEx Modules 

1. Identify the required service mix (e.g., GPON + XGS + 50G + OTDR). 
2. Select the appropriate CEx filter stack configuration from the part number 

guide. 
3. If using a modular chassis, insert the corresponding filter cards into the 

assigned slots. 
4. Label all ports clearly according to the wavelength and service type. 

7.2 Performance Verification 

1. Using a stable light source and power meter, measure the insertion loss at 
each service port. Record values. 

2. Verify that the loss for each channel is within the specified maximum (typically 
< 1.5 dB). 

3. Use an OTDR on the OTDR monitor port to verify the integrity of the feeder 
fiber without taking services offline. 

4. Confirm isolation between channels by injecting light into one port and 
ensuring minimal leakage (< -50 dB) into adjacent service ports. 

8. Usage Guidelines 

 Optical Power Budget: Always calculate the total link loss including the CEx 
insertion loss before service activation. Do not exceed the receiver sensitivity 
of the ONT/OLT. 

 Wavelength Capacity: Do not attempt to inject a service on a wavelength not 
designed for a specific port (e.g., do not inject 1490nm into the XGS-PON 
port). 

 Temperature Range: Operate within the specified temperature range for the 
chosen form factor (typically -40°C to +75°C for ruggedized units). 

 Density Limits: Adhere to bend radius rules and avoid over-crowding in high-
density frames to prevent macro-bend losses. 

9. Best Practices 
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 Maintain detailed documentation of CEx locations, port assignments, and 
patch cord connections. 

 Implement a consistent color-coding scheme for patch cords (e.g., yellow for 
GPON, blue for XGS, green for 50G). 

 Optimize high-density deployments by using pre-connectorized CEx modules 
to reduce installation time and human error. 

 For future-proofing, deploy CEx units with spare or dark wavelength ports to 
accommodate unplanned service additions. 

10. Troubleshooting 

10.1 Diagnostic Steps 

1. Identify Affected Service: Determine if the issue is isolated to one PON 
technology (e.g., only 50G customers are down) or affects all services. 

2. Verify Physical Layer: Inspect CEx connectors for dirt, damage, or improper 
seating. Clean and re-seat all connections. 

3. Isolate the Fault Segment: Use an optical power meter to test signal levels 
before and after the CEx on the common port and the specific service port. 

4. Check for Wavelength Interference: Use an optical spectrum analyzer (OSA) 
if available to confirm the correct wavelengths are present and that there is no 
unexpected crosstalk. 

10.2 Common Issues & Solutions 

Issue Probable Cause Solution 

High loss on one 
service channel 

Dirty connector, damaged 
fiber, or faulty internal filter. 

Clean connectors. If problem 
persists, replace the CEx module. 

Complete loss of all 
services 

Feeder fiber break or 
failure on the common port 
connection. 

Check feeder fiber integrity with 
OTDR. Verify common port 
connection. 

Intermittent errors 
on new 50G service 

Macro-bend loss after the 
CEx or incompatible 
receiver. 

Inspect fiber path for tight bends. 
Verify OLT/ONT compatibility for 
50G wavelength. 

OTDR monitor port 
shows no signal 

OTDR wavelength blocked 
by filter or incorrect port 
used. 

Ensure OTDR is set to 1650nm. 
Verify connection is made to the 
dedicated monitor port. 
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11. Maintenance & Care 

 Regular Inspection: Visually inspect connectors and ports quarterly for 
contamination or physical damage. 

 Cleaning: Clean all optical interfaces with approved tools before every 
reconnection or during scheduled maintenance. 

 Environmental Seals: For outdoor units, annually check and replace 
environmental seals to prevent moisture ingress. 

 Record Keeping: Update documentation after any maintenance activity or 
configuration change. 

12. Do’s & Don’ts 

Do: 

 Do ensure all connections are clean, tight, and secure. 
 Do label every fiber and port clearly and accurately. 
 Do verify the optical power budget before turning up service. 

Don't: 

 Don't exceed the maximum input power rating for any port. 
 Don't mix connector types (e.g., APC with UPC) on the same port. 
 Don't bend fiber cables tighter than the minimum bend radius (typically 

30mm). 
 Don't install the CEx in an environment outside its specified temperature or 

humidity range. 

13. FAQs 

Q: Is the CEx compatible with emerging 50G-PON technology? 
A: Yes. Specific CEx configurations include a filter for the 50G-PON wavelength band 
(1342nm downstream / 1304nm upstream), allowing it to coexist with legacy services. 

Q: Can housing configurations be customized? 
A: Yes. Montclair Fiber Optics offers custom LGX layouts, port counts, and labeling to 
suit specific central office or field deployment requirements. 

Q: What is the typical insertion loss of a CEx module? 
A: Insertion loss varies by configuration but is typically less than 1.5 dB per channel 
for standard service wavelengths. 
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Q: Can the CEx be used in a live network upgrade? 
A: Absolutely. The CEx is designed for seamless service addition. A new wavelength 
(e.g., for XGS-PON) can be added to the common fiber without disrupting existing 
GPON traffic. 

14. Compliance & Standards 

The Montclair Fiber Optics CEx is designed and tested to comply with the following 
industry standards and certifications: 

 ITU-T G.984.x (GPON), G.987.x (XG-PON), G.989.x (NG-PON2) 
 IEEE 802.3ca (25G/50G-EPON) 
 GR-326-CORE (Generic Requirements for Single-mode Fiber Optic 

Connectors) 
 Telcordia GR-1209-CORE (Generic Requirements for Fiber Optic Splice 

Closures) 
 RoHS 3 Directive 2015/863 

15. Revision History 

Version Date Author Description of Change 

V1.0 
February 
2026 

Technical 
Publications 

Initial release of the CEx Technical 
Research Manual. 

16. Support & Contact Information 

For technical support, please contact Montclair Fiber Optics: 

 Technical Support: 608.831.4440 
 Support Email: info@montclairfiber.com 

 


