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https://en.wikipedia.org/wiki/Carna_botnet
“2012 Internet Census” - 1.3B IPv4 addresses – 24h

Optical networks connect the world

https://en.wikipedia.org/wiki/Carna_botnet
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WHAT IS  NEXT?

We achieved 50+ years of lightspeed connections
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Predictions are difficult, especially about the future
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NEED TO EXPLORE ALL  D IMENSIONS TO SCALE UP NETWORK CAPA CIT Y  IN  A SUSTAI N A B L E WAY

The capacity crunch continues

Claude Shannon by Konrad 
Jacobs,

CC BY-SA 2.0 de

C = 2 × M × B ×
log2 (1+ SNR)

Traffic growth

25% CAGR:

~10x growth in 10 years

50% CAGR:

~60x growth in 10 years

https://commons.wikimedia.org/w/index.php?curid=45380422
https://opc.mfo.de/detail?photo_id=3807
https://creativecommons.org/licenses/by-sa/2.0
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WILL  MAINTAIN  A  MULT I -DOMAIN  NETWORK WITH SWITCHING AT  DOMAIN  BOUND A R IE S  

A hierarchical network architecture prevails
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LATEN C Y AND T IMIMG BEHA VIOR BECOME CRIT ICAL  PARAM ET E R S FOR CERTAIN  SERVIC E S

Deliver capacity in the core & connectivity in the access
KPI 2020 2025 2030
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Port speed1 (Tb/s) 0.4 1.68 6.4

Fiber spectrum2 (THz) 5 15 50

Line capacity3 (Tb/s) 25 ~200 ~1500

Node capacity4 (Pb/s) 0.15 1.2 9
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n Uplink speed5 (Gb/s) 100 400 1600

PON speed6 (Gb/s) 10 50 >200

Data rate7 (consumer, Gb/s) 0.1 ~1 >5

Data rate7 (business, Gb/s) 1 10 50
1 Extrapolation of Ethernet roadmap
2 25% CAGR, in line with conservative traffic predictions
3 50% CAGR, in line with ICP predictions
Assumes exploitation of frequency and space domain

High capacity
Long routes

Controlled environment

Many endpoints
Short routes

Harsh environment

4 Based on degree 4 node with 50% local add/drop.
5 One generation behind core port speed
6 Extrapolation of PON roadmap
7 50% CAGR based on Nielsen’s law
8 IEEE decided to develop 800G and 1.6T in parallel
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NETWORK L IFECYCL E MANAGEM E NT &  SECU R E ZERO-TOUC H PROVIS IONING IS NEED E D

Increasing network complexity calls for more automation

Plan &
Design

Simulate

Order & 
Deliver

Install

Configure

Operate

Optimize

Extend

AI-assisted
NetDevOps

Unpack

Rack and stack

Network connection &
power up

Secure zero-touch provisioning (ZTP)
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P R O T E C T  C O M M U N I C A T I O N  I N F R A S T R U C T U R E  A G A I N S T  F A I L U R E S ,  A T T A C K S  A N D  N A T U R A L  D I S A S T E R S  

Network resilience gets challenged

Photo: dpa Photo: Sebastian Schmitt/dpaPhoto: Spreepicture

Optical JC&S*:
Phase-sensitive OTDR for
infrastructure monitoring
*Joint communication & sensing
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N EED TO  BEA T  THE  EXPO N EN T IA L  GRO WTH WITH N EW A PPRO A CHES  A N D A  HOL IS T IC  V IEW

Sustainability & energy efficiency are critical

10

Lifecycle assessment of an optical transponderICT energy consumption (Germany)
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6% p.a.

[Hintemann et al., Electronic Goes Green 2016+, Berlin, September 2016] [K. Grobe, OFC 2022]

Greener energy mix
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