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Laser Comms: The Missing Link
to Connect Earth… and Space
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Earth Observation, Quantum Key Distribution,
5G NTN, DTD, Orbital Data Centers,

and the Digital Divide

Jean-Edouard Communal, jec@miratlas.com
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Reusability: lowering cost to orbit, kg/LEO/$
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Radio Teleport 
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Radio Frequency Bottleneck

All with Optical Inter-Satellite Link
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Electromagnetic Spectrum

All with Optical Inter-Satellite Link
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LaserCom today: Optical Inter Satellite Link, OISL 
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https://www.airbus.com/space/telecommunications-satellites/space-data-highway.html
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Laser  Comms : lower backhauling cost, Mbps/user/$

All with Optical Inter-Satellite Link
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https://artes.esa.int/scylight/overview
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Optical Ground Station: Earth to Space LaserCom
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https://artes.esa.int/scylight/overview
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Infrastructure convergence: optical core and radio edge
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Challenge: LaserCom Through the Atmosphere
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Challenge: LaserCom Through the Atmosphere
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Mitigation techniques to Atmospheric light propagation
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Geographical site diversity
• Network planning & design

Turbulence correction
• Adaptive Optics, (Optical Ground Station)

• Encoding, interleaving, FEC (Modem)

Dynamic network routing
• Network operations
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Geographical Site Diversity
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Turbulence correction: Adaptive Optics & Encoding
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-40dB -3dB

Satellite

https://www.airbus.com/space/telecommunications-satellites/space-data-highway.html
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Space will be much more 

restrictive [in terms of] 

frequencies and orbital slots

Josef Aschbacher 

The vast majority of the cost is 

in […] the ground segment
[…], all those gateways you need to link back 

to the satellites around the Earth

Tim Farrar

16

ESA SPECIFICATION FOR TERABIT/SEC OPTICAL LINKS (ESTOL) 09/10/2023

ESA SPECIFICATION 

FOR TERABIT/SEC 

OPTICAL LINKS 

(ESTOL) 09/10/2023

Network Operations & Routing

https://www.esa.int/Applications/Connectivity_and_Secure_Communications/European_space_firms_set_specifications_for_optical_links
https://artes.esa.int/scylight/overview
https://www.esa.int/Applications/Connectivity_and_Secure_Communications/European_space_firms_set_specifications_for_optical_links
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Ground Infrastructure : Launch Sites
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Ground Infrastructure : Optical Network
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TeleGeography Presentation Archive

https://www2.telegeography.com/hubfs/LP-Assets/Product-One-Pagers/product-page-content-samples/global-internet-geography/telegeography-global-internet-geography-executive-summary.pdf
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Site Selection Network Planning Network Operations1 2 3

Solution: Reliable Direct-to-Earth LaserCom

Atmospheric modelling

On site measurements

Historical & Real time

Atmospheric Data

Forecasted Link 

Availability & Budget

Global network 

accumulating 

Seasonal data

Optical Ground 

Station Design

Ground Segment 

Deployment

Dynamic Network 

Routing

Atmospheric 

Channel 

Forecasting
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https://www.onera.fr/en
https://artes.esa.int/scylight/overview
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Local Atmospheric Data Site Selection1
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Lasercom global modelling

Cloud Cover

Total Cloud Cover 

Distribution vs Time

Turbulence

r0, σ2
r , θ0, τ0

Temporal analysis

Network Planning2

Decorrelation & 

Complementarity
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https://geo.miratlas.com/
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“100%” Site 
Network

Cloud and turbulence thresholds

Complementarity visualization

Statistical Visualization

Histograms

Yearly vs Daily distribution

3h temporal resolution

0.3 degrees spatial resolution

5 years of data (2021->2025)

Minimum Viable Network Network Routing3
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https://geo.miratlas.com/
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Key Asset: Terrestrial Telcom Global Infrastructure
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All constellations MUST connect to the ground despite cloud and turbulence
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Telecom and Satcom comparison 
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TeleGeography Presentation Archive

The global satcom market size 

USD 100 Billions in 2025

The global telecom market size

USD 1,900 Billions in 2024
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High Throughput Satellite

vs Terrestrial fiber

From 50 to 5 vs 0.5 $/Mbps/month

Guowang

Qianfan

https://www.itu.int/en/ITU-D/Statistics/Pages/facts/default.aspx
https://www2.telegeography.com/hubfs/LP-Assets/Product-One-Pagers/product-page-content-samples/global-internet-geography/telegeography-global-internet-geography-executive-summary.pdf
https://digital-platform.euroconsult-ec.com/product/satellite-connectivity-and-video-markets-survey/
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