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> Context and motivations
> Ongoing research and future directions
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CONTEXT END MOTIVATIONS
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_™=“ Traditional communications over Internet I
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—" Evolution toward the Internet of Things
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—" New communication challenges
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M Design constraints for loT communications I
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—=="| ow Power Wide Area Networks (LPWAN) I
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== | PWAN and other wireless technologies
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—" High-level comparison among Low Power Networks I
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== L ong Range WAN I

> Unlicenced band

> Bidirectional communications
> Open specification

> Roaming

LoRaWAN
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== | oRaWAN modes (1/3) I

((( I]W ))) Radioalwayson

é - Frame ) v
TxWindow RxWindow1 RxWindow?2

[F02NI G2ANE RQlylféeasS Si RQINOKAGSOGdzZNE RSa aeaisySa Rdz / bw{



LAAS
== | oRaWAN modes (2/3)
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== | oRaWAN modes (3/3)
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——" Consideration about datarates
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ONGOING RESEARCH AND
FUTURE DIRECTIONS
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——— Research directions

> Performance evaluation of LoRa networks
> Design of efficient LoRa MAC protocols

> Applications on LoRa networks

> Backhauling LoRaWANSs with satellites

> Comparison between LoRa and 6TISCH
networks

Accettura N, Alata E, Berthou P, Dragomirescu D, Monteil T. Addressing scalable, optimal and secure communications
over LoRa networks: challenges and research directions. Wiley Internet Technology Letters, 2018.
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==~ performance evaluation of LoRa networks (1/6) I

> Honecomb
deployment as in
cellular networks

A City scaled scenarios

> Each point covered
by 3 or 4 gateways
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== performance evaluation of LoRa networks (2/6) I
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==~ performance evaluation of LoRa networks (3/6)

Traffic portion correctly dispatched to at least 1 gateway

Traffic portion correctly dispatched to at least 3 gateways
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Accettura N, Medjiah S, Prabhu B, Monteil T. Low power radiolocation through long range wide area networks: A
performance study. In: Proceedings of IEEE WiMob d7; 2017; Rome, Italy.
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==~ performance evaluation of LoRa networks (4/6)

> Model
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Accettura N, Prabhu B, Monteil T. Simulating scalable Long Range Wide Area Networks for very low power monitoring
applications. In: Proceedings of MSSANZ MODSIM d7; 2017; Hobart, Australia.
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== performance evaluation of LoRa networks (5/6) I

Rate of successful transmissions
S,(q) from end devices on any
compact subset of the plane to
at least L gateways among the
ones reachable by each end
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