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Natural Disasters

Inaccessible 
Areas

Low Earth Orbit 
(LEO) Satellite in 

sparse constellation

DtS IoT devices are 
deploying everywhere
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Introduction

Key information in our DtS 
context:

• Pure Aloha Scheme

• Transmit First
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Drawbacks of LoRaWAN

No satellite for 
receive
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Towards energy efficient networks

Is the 
satellite 

here?

Hello there!

Glad to hear 
you!
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Network Scenario
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Network Scenario 
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• Randomly placed on the 
ground

• Registered by Activation 
By Personalization (ABP).

• Trajectory based on the 
Two-Line Element (TLE) 
data of Iridium 7. 

• The satellite completes 
its orbit in 100.3 
minutes.

The gateway on board sends a 
Beacon Reserved packet every 

128s.

Wake-up strategy applied to 
catch the Beacon Reserved 

packet to save energy. 

• Turn the radio On and Off 
periodically.

The Sleeping Time 
varies from 0 to 400 s.

Reception Window 
is set to 130.12 s.

Wake-Up strategyA single LEO satellite A Single End Device
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About the simulation

• Ad-hoc Python-based simulations.

• 4000 simulation scenarios, obtained by varying the position of 
the end device and the delay before it turns on.

For each scenario, 800 specific values of the Sleeping Time were 
run.
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The First Catch Time for a Reception Window of 130.12s
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Simulation Result
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Simulation Results
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Simulation Results
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Conclusion

• The wake-up strategy saves a 33% of the energy required.

• It’s still competitive with a continuous listening

Future Work::
• Analysis with LEO constellations.
• Comparison with “transmit first” policy.
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Thanks for your attention !
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