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Products innovations in 
the access network
Building the network for 2030

Sander Jansen, May 2023
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We’re using (a lot of) data almost every minute of our day

2013 2022 2013 2022

2013 2022 2013 2022 2013 2022

2013 2022

Source: https://www.domo.com/data-never-sleeps#data, November 2022 

The Internet in 2023
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Technologies for the Edge & Core network
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4

Best latency
Highest capacity per 

fiber and low latency

TDM-PON

Grey point-to-

point links DWDM

Best-effort traffic only

No silver bullet - Pragmatic approach is needed

What are the optical layer options?
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Share of PON networks is rapidly expanding

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

PON is becoming the dominant access technology

Dell Oro - Broadband_Access_Forecast_Summary – July 2022
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PON Architecture (splitter based)

Sometimes ONU is 

referred to as “ONT”

Feeder Fiber Distribution or drop

Fibers

Passive

Splitter

1xN

1xM
OLT

ONU3

ONU2

ONU1

ONUN

ONU5

ONU4

Typical network parameters

• Single passive splitter of 1x32 or 1x64

• Optical power budget of 28dB to 32dB

• 20km Feeder Fiber and 1km Drop Fiber
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Technology breakdown
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From 100 Mbps to 100 Gbps

Evolution of passive optical network (PON)
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Direct-detect and coherent optics are converging more and more with increasing data rates

Technology evolution

500 m 2 km         10 km 40 km 80 km 300 km           1000+km
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Coherent vs. Direct-Detection Optics 
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13

power 
splitter

Metro

POP

Ultra dense 
wavelength channels

OLT

Photonic
IP core

Capacity 

▪ 1 l per user (DS & US)

▪ Symmetric 1 Gbps/ user

▪ 3 GHz channel spacing

▪ Up to 1000 l in C-band*

Passive reach  

▪ 43 dB power budget

▪ Up to 100 km* 

Coexistence & migration 

▪ Support legacy ODN

▪ Coexist with  G/XGPON/RF 
video

▪ Spectrum flexibility

Applications & services 

▪ Residential 

▪ Business

▪ Mobile backhaul 

* Depending on choice of cascaded splitter / filter design

wavelength 
splitter

Slide contributed by Harald Rohde

Coherent PON – original concept
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Laser at the 

central office

Laser at

the ONU1xN

To other ONUs

To other ONUs

Bandwidth of the receiver

Upstream located at 

other side of spectrum

Central Office:

One laser is used to generate 

many subcarriers at once

(6 in this example)

PON Network:

All ONUs receive the same 

spectrum with all subcarriers

ONU Receiver:

The ONU tunes the laser to the 

subcarrier that is to be received

Backreflection of 

Downstream

Backreflection of 

Upstream

Wavelength allocation for PON operation
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Technology was well ahead of it’s time…

OLT

▪ Single board 

▪ 10 channel Tx based on DAC 

▪ 1 channel Rx based on commercial ADC 

▪ Discrete off the shelve optical 

components 

ONU 

▪ 1Gb/s data rate

▪ Single board 

▪ Integrated optical module

▪ Full scan and lock mechanism 

43 dB

link budget

Slide contributed by Harald Rohde

Proof of concept realization (2014)
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Coherent PON – re-engaged

CableLabs CPON

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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• Access applications

• Passive optical distribution network

• Power splitter based

• Point-to-multipoint topology

• Shared capacity

Like traditional PON

• Coherent modulation and detection

• Enabling 100 Gbps and beyond

• Longer reach and higher split ratio

• Wavelength multiplexing capability

• Optimized optical power distribution

• …

Yet, many differences

What is Coherent PON (CPON)

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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R-OLT with 
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Coax

RPD/RMD with 
embedded 
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CPON with WDM supporting various applications

CPON scope

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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Residential cable broadband

RAN transport: mid- & fronthaul

Fiber to the building

100G aggregation (mixed use)

CU/DU

CPON link

OLT

ONU

ONU

ONU

ONU

RU

RU

RU

RU

Envisaged use cases

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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CPON project schedule

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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• System requirements

• Power budget, coexistence and migration, reliability, …

• MAC and upper layers

• PHY layer optical interface

• Modulation, line rate, coding, power level, wavelength grid, 

TDM or FDM, …

Introducing coherent optics for PON

CPON architecture (draft)

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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Operator’s vision (Vodafone)

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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Current “hot topics”

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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Will it be overseen (again) this time?

The Elephant in the room

Low phase-noise laser

Tunable?

Coherent TX/RX

(IC-TROSA)

ASIC for DSP

Power dissipation

CableLabs Webinar, 100G CPON - Use Cases, Technology and Specification Development, 2022
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Thank you for your attention
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Thank you
sjansen@adva.com
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