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PON made simple
Fibre monitoring in the access

Sander Jansen, TOP Conference, February 2023
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PON is the dominant technology in access

DSL rates are limited to about 50Mb/s

• Technology does not scale

Fixed wireless

• Good technology for fiber-poor areas

Cable

• Scaling beyond DOCSIS 3.1 requires a massive invest

PON

• For most carriers the technology of choice

SHARE OF PON NETWORKS IS  RAPIDLY EXPANDING

Dell Oro - Broadband_Access_Forecast_Summary – July 2022

2



2023 © ADTRAN, INC. 

- Classified as Confidential -

How fast can you respond…

…when your fiber is discovered

…when patching goes wrong …when your fiber gets eavesdropped

…when splicing is done poorly
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According to CGA, It’s a $30B Issue!

Are fiber outages in NA a real issue?

https://commongroundalliance.com/Publications-Media/DIRT-Report (2020 Report)

193K
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https://commongroundalliance.com/Publications-Media/DIRT-Report
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Low to high visibility for PON networks

TOPOLOGY AWARENESS,  INTELLIGENT LOCALIZATION,  AND MAP NAVIGATION
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OTDR operation principle is similar to that of radar technology

OTDR operation principle

Bad

connector

Emitted wave

OTDR

Reflected wave

Emitted wave

Reflected wave

Radar
Optical time-domain

reflectometer (OTDR)

- Distance to event -- Distance to object -

Radar

Transmitter/

Receiver

OTDR

Transmitter/

Receiver

Target

object

6



2023 © ADTRAN, INC. 

- Classified as Confidential -

Universal PON Monitoring Solution

THE ALM IS  COMPATIBLE WITH ALL TDM-PON ARCHITECTURES
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How does the ALM work?

EXACT REAL -WORLD FAULT LOCATION

Normal operation Fiber-cut detection
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Demarcation Reflector or not

PON Monitoring with reflectors

• ONU reflection is about 35dB lower than 

that of a demarcation reflector

• Cleaner traces because of reduced 

reflections in the trace

PON Monitoring without reflectors

• Relatively expensive as reflector is 

needed per ONT

• High Reflections overshadow events like 

fiber cuts
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THE REAL QUESTION FOR PON MONITORING:
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Dynamic range vs resolution trade-off

High dynamic range

High resolution

Long OTDR pulseNarrow OTDR pulse

Low dynamic range

High resolution Low resolution

High dynamic range

Overlap of

two events
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…by shifting the OTDR wavelength?
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BT proposed shifting the OTDR wavelength to 1383nm to increase reflectance of 

the ONUs:

IMPROVE PON PERFORMANCE

Neil Parkin et al, https://arxiv.org/abs/2212.04762
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…by standardizing ONU reflectance
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Can the ONU be standardized to have 

a minimum reflectance?

• Diplexer filter is used to separate TX 

and RX directions inside ONU

• Can ONU reflection be increased to 

-20dB to simplify ONU detection

IMPROVE PON PERFORMANCE
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…by doing some fancy stuff?
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Can the machine learning be used to 

improve PON performance?

• Machine learning is widely used for 

solving complex tasks

• Main challenge with any machine 

learning is reliable training

IMPROVE PON PERFORMANCE

Join us for a demo at the 

OFC 2023 in San Diego
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Improving PON monitoring menu:

Improve OTDR 

performance

Maximize ONU 

reflection

Standardize on min 

ONU reflectance

WHICH WAY TO GO?
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Thank You
sjansen@adva.com
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