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Why DtS-IoT is hard FLoRaSat: an open simulator for DtS-IoT
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I Accelerated simulations are crucial.

End-to-end simulation time, from init to export
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devices, Kinéis-class constel-  end to end on a laptop, init devices, Starlink-class store-
Constellation-scale, massive-device cam- lation, one day of traffic and result export included and-forward, in 1 min 40

paigns are now a routine experiment rather
than an overnight job.
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devices in the scenario

1 Analytical MAC tuning 2 Frugal on-device ML 3 DTN and CGR in FLoRaSat
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Markov model with lognormal inputs vs. simulation - M =10 - T = 180 s
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Markov model against FLoRaSat at the Equator: the simulator is Eo
the ground truth. i =]

The contact plan is derived from the same orbital propagator that
drives the access layer, so access and routing stay consistent.

+ Renewal theory and a DTMC over empirical The ML Sandbox: FLoRaSat generates the training data that does + Bundles custody and store-and-forward
visibility taken from real TLEs. not exist in the wild, then runs the model inside the simulation. buffers ;nodelled At the satellite.

+ Validated against FLoRaSat to RMSE under 3%; + Ablind terminal trans- . + CGR enters the routing sandbox next to Di-
optimal repetition count and spacing returned mits and hopes: fewer 7 .. //_/ -octed DDRA and DiscoRoute. <o schedule-
i|.1 secorllds against minutes of event-driven than one frame in five ; /./'/ // aware ’routing can be compar;ed head to head
simulation. is received. st/ / with opportunistic schemes.

* SatDetect beats BlindTx roughly 4 better * Atiny failure predictor = / = ((d)) + Integration with LoRa/LoRaWAN: the bundle
In energy efficiency at low latitudes, at 2 35% boosts +21.2% unique rmm——— encapsulates the LoRa packet as it is used in
reception target. packets with =41.1%  Unique packets delivered vs. the routing modules in the sin;ulator.
Sustainability lever: 10 of 25 satellites can come out transmissions. transmissions emitted. c th us: what should a bundle look lik
for 24% more device energy, latency still inside the Linear models lands similar performance across a 10’ W%?::;ftiﬂéad?:'zg ba)l/t:s Z:d tiet:nth?cTastlse
WU size span: Accuracy stops discriminating long before eight minutes?

cost does.
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works cite FLoRaSat; independentsur-  external group ex-  Built on by Umm Al-Qura (BU-LoRaWAN,
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full text NTN simulator land- layer and published UTEM - Saarland - LAAS - Kinéis. Next up: DTN/CGR release soon.
SCape Also the experimental backbone of a Bring your MAC or routing scheme Clone the simulator
2026 INSA Lyon doctoral thesis and of a and benchmark it against ours.

Frontiers tutorial review on DtS-loT. _ _ o
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