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Free Space Laser Communication - Space Data Highway(SDH)
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Å Global virtual ground 

station

Å 1800 Mbps

bi-directional Laser 

Link

Å Real time or

TDMA* near real time

Å Secure, LPD/LPI**, 

no data storage, 

user encryption

Å SDH can communicate 

through sun transition

Å Start of Service 2015* Time Division Multiple Access   ** Low Probability of Detection / Low Probability of Interception
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Space Data Highway: Reasons ĄPermanent* Communication Link
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ΨbƻƳƛƴŀƭΩ [/¢ 9ƭŜǾŀǘƛƻƴ wŀƴƎŜ ό)̒ = 0° to +180°

Ψ9ȄǘŜƴŘŜŘΩ [/¢ 9ƭŜǾŀǘƛƻƴ wŀƴƎŜ ό)̒ = -20° to +200°

-20° +200°

10Á

Average LEO altitude 700km
Extended Latitude Range
LCT Elevation = -20Á
Latitude = 100°
LEO Nadir  pointing

Average Edge of atmosphere 100km

Elevation (̒ )

Nominal Latitude Range
LCT Elevation = 0Á
Max. Latitude = 80°
LEO Nadir pointing

10Á

* With three or more Geo Relays
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Space Data Highway: Why ĄVirtual Ground Stations globally
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Potential Coverage 

Area of MQ -9 ER 

Operating From Guam

Å MQ-9 ER Reaper 

covers 2500 nmi

mission radius 

with 10 h on station

Å SDH can provide

secure high bandwidth 

backhaul link

Å SDH allows near real 

time tasking

Å No spectrum 

constraints



ECO#-2015 - Airbus DSI-0401-RLS. Uncontrolled Unclassified Information.  This document does not contain export
controlled information and may be shared with non-U.S. persons.  Airbus Defense and Space, Inc. Proprietary © 2015

Space Data Highway: Why ĄLPD/LPI especially for RPA*
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GEOSAT 
Comm to RPA

At RPA: Beam 
Diameter from 

GEOSAT = 500 m

At GEOSAT: Beam Diameter 
From RPA = 1,253 m

RPA Comm 
to GEOSAT

Adversary Would Have to be Within Beam Divergence 

Cone to Detect/Intercept Signals 

At 60 kft , Laser Beam 
Diameter = 29 cm (11ó)

RPA  at 40 kft

Adversary aircraft would 
have to fly above RPA, find 
and track 11ó beam

Adversary aircraft 
would have to fly 

within 500 m of RPA

* Remotely Piloted Aircraft
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Space Data Highway: Why ĄData link constrains todays ISR sensors
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Example Gorgon Stare* / Argus IS

368 Focal Planes with 5 Mpixelseach Ą 1600 MPixels

12 Frames per second * 3 colours * 8 bitĄ 480 Gbps

ĄNeed to compress heavily and store on hard drives

Ą Data latency until end of mission

Ą SDH can transmit nearly 300 times more
than currently used link technologies

* All technical data are assumptions
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Technology Demonstration: U.S. ςGerman ISL* since 2008
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Data rate 5.6 Gbps (bi-directional)

Acquisition time < 10 sec (spatial & freq.)

Distance up to 8.000 km

Relative velocities: 25.000 km/h

* ISL Inter Satellite Link




