
 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

  

  

  

  

 
 

  

  

  

  

 
 

  

  

 

 

 

 

 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181

Published by, www.ijert.org

NCCDS - 2021 Conference Proceedings

Volume 9, Issue 12

Special Issue - 2021

LoRaWAN 

 
Roshan E C 

Student, Department of ECE 

Coorg Insitute of Technology, 

Ponnampet, Karnataka–571216 

 

 

Dechakka M P 
#Assistant Professor, 

Department of ECE 

Coorg Insitute of Technology, 

Ponnampet, Karnataka–571216 

 
Abstract:TLoRaTisTlowTpowerTwideTareaTwirelessTnetwo

rkT(LPWAN)TprotocolTforTInternetTofTThingsT(IoTs)Tap

plications.TTheseTtechnologiesTofferTnovelTcommunication

paradigmTtoTaddressTdiscreteTIoT'sTapplications.TLoRaTi

sTaTrecentlyTproposedTLPWANTtechnologyTbasedTonTsp

readTspectrumTtechniqueTwithTaTwiderTband. 

 

I.TINTRODUCTION 

LoraT(LongTRange)TisTaTproprietaryTlow-powerTwide-

areaTnetworkTmodulationTtechnique.TItTisTbasedTonTsp

readTspectrumTmodulationTtechniquesTderivedTfromTch

irpTspreadTspectrumT(CSS)TtechnologyTItTwasTdevelop

edTbyTCycleoTofTGrenoble,TFrance,TandTacquiredTbyT

Semtech,TtheTfoundingTmemberTofTtheTLoRaTAlliance

TandTitTisTpatented. 

II.TOBJECTIVE 

 

LoraTusesTlicense-freeTsub-

gigahertzTradioTfrequencyTbandsTlikeT433TMHz,T868T

MHzT(Europe),T915TMHzT(AustraliaTandTNorthTAmer

ica),T865TMHzTtoT867TMHzT(India),TandT923TMHzT

(Asia).TLoRaTenablesTlong-

rangeTtransmissionsTwithTlowTpowerTconsumption.TTh

eTtechnologyTcoversTtheTphysicalTlayer,TwhileTotherTt

echnologiesTandTprotocolsTsuchTasTLoRaWANT(LongT

RangeTWideTAreaTNetwork)TcoverTtheTupperTlayers.T

ItTcanTachieveTdataTratesTbetweenT0.3Tkbit/sTandT27T

kbit/sTdependingTuponTtheTspreadingTfactor. 

LoRaTdevicesThaveTgeolocationTcapabilitiesTusedTforTt

rilaterationTpositionsTofTdevicesTviaTtimestampsTfromT

gateways. 

 

III.TRELATEDTWORK 

SinceTLoRaTdefinesTtheTlowerTphysicalTlayer,TtheTup

perTnetworkingTlayersTwereTlacking.TLoRaWANTisTon

eTofTseveralTprotocolsTthatTwereTdevelopedTtoTdefine

TtheTupperTlayersTofTtheTnetwork.TLoRaWANTisTaTc

loud-

basedTmediumTaccessTcontrolT(MAC)TlayerTprotocolT

butTactsTmainlyTasTaTnetworkTlayerTprotocolTforTman

agingTcommunicationTbetweenTLPWANTgatewaysTand

Tend-

nodeTdevicesTasTaTroutingTprotocol,TmaintainedTbyTth

eTLoRaTAlliance. 

LoRaWANTdefinesTtheTcommunicationTprotocolTandTs

ystemTarchitectureTforTtheTnetwork,TwhileTtheTLoRaT

physicalTlayerTenablesTtheTlong- 

rangeTcommunicationTlink.TLoRaWANTisTalsoTrespons

ibleTforTmanagingTtheTcommunicationTfrequencies,Tdat

aTrate,TandTpowerTforTallTdevices.TDevicesTinTtheTne

tworkTareTasynchronousTandTtransmitTwhenTtheyThave

dataTavailableTtoTsend.TDataTtransmittedTbyTanTend-

nodeTdeviceTisTreceivedTbyTmultipleTgateways,Twhichf

orwardTtheTdataTpacketsTtoTaTcentralizedTnetworkTser

ver.TDataTisTthenTforwardedTtoTapplicationTservers.TT

heTtechnologyTshowsThighTreliabilityTforTtheTmoderate

load,Thowever,TitThasTsomeTperformanceTissuesTrelate

dTtoTsendingTacknowledgments. 

IV.TMETHODOLOGY 

• CHALLENGETONETfirstTsatelliteTtoTuseTLoRa 

• AmazonTSidewalk,TIoTTnetworkTforTRingThomeTc

ameras,TAmazonTAlexaTassistant,TandTotherTconsu

merTdevices 

• ReindeerTtrackingTinTFinland 

• GlasgowTIoTTnetwork 

• IoTTnetworksTinTArgentina,TBrazil,TandTEstonia 

• SmartTfireTalarmsTandTfireTdetection 

• SmartTParking 

• BlackTrhinoTpoachingTprotectionTinTTanzaniaTand

TendangeredTseaTturtleTmonitoringTinTPeru 

• NaturalTdisasterTprediction 

• CottonTfarmingTinTAustralia 

• UtilityTmeteringTinTIndia 

• AutonomousTirrigationTandTsoilThealthTmonitoring 

• SmartTwaterTmonitoringTandTwaterTmonitoringTfor

commercialTfarms 

• City-wideTnetworkTinTCalgary,TAlberta,TCanada 

• IoTTNetworkTinTAlbaTIulia,TRomania 

• IoTTNetworkTinTGoldTCoast,TAustraliaTasTpartTof

TrequiredTupgradesTforTtheT2018TCommonwealthT

Games 

• Country-

wideTLoRaTnetworkTinTSwitzerland,ToperatedTbyT

Swisscom. 

• IoT4AfricaTisTaTconsortiumTofTAfricanTpassionate,

investorsTandTexperts,TawareTofTtheTopportunitieso

fferedTbyTtheTInternetTofTThingsTthatTcreatesTplat

formsTandTinfrastructuresTtoTfacilitateTtheTdevelop

mentTandTintegrationTofTIoTTtechnologiesTinTAfri

caTforTdevelopers,Tcompanies,TandTprivateTusers.T
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TheT2021TRoadmap:TIvoryTCoast,TCameroon,TSen

egal,TNigeria,TGhana... 

V.TSYSTEMTCOMPOSITION 

• TheTLoraTAllianceTisTaTnon-

profitTandTopenTassociationTofTmembersTwithTaTv

isionTtoTstandardizeTLoRaWanTforTLPWANT(Low

TPowerTWideTAreaTNetwork)TtoTenableTIoT 

• LoRaWANTisTpartTofTtheTLPWANTnetwork 

• LoRaWANTutilizeTtheTIoTTsuchTasTseamlessTinter

operabilityTamongTIoT,TsecureTbi-

directionalTcommunication,TmobilityTandTlocalizati

onTservices 

• TheTallianceTconsistsTofTseveralTcompaniesTwhoTt

ogetherTbuildTcarrierTcommunicationTnetworksTand

TsensingTsolutions,TtoTimproveTtheTconnectedTwor

ld 

• LoRaWANTnetworkTarchitectureTusesTaTstarTtopol

ogyTnetworkTsimilarTtoTWIFI 

• TheTdataTratesTrangeTofTLoRaWANTareTfromT0.3

TkbpsTtoT50Tk 

 

LoRaWANThasTthreeTclassesT–

TknownTasTA,TB,TandTCT–

TthatToperateTsimultaneously: 

• ClassTATisTasynchronous:TthisTmeansTaTspecificT

operationTbeginsTuponTreceiptTofTaTsignalTthatTth

eTprecedingToperationThasTbeenTcompleted.TThese

TendTnodesTonlyTtransmitTwhenTtheyTneed,TandTt

heTrestTofTtheTtimeTtheyTareTonT‘standby’ 

• ClassTBTallowsTmessagesTtoTbeTsentTdownTtoTba

ttery-

poweredTnodes.TAllTLoRaWANTstationsTareTaTsla

veTtoT1PPST(one-pulse-per-

second),TandTtheyTtransmitTbeaconTmessagesTatTt

heTsameTtime.TAllTnodesTinTclassTBTareTassigne

dTaTtimeTslotTwithinTaT128-

secondTcycle.TThisTmeansTyouTcanTtellTaTnodeTt

oTlistenTtoTeveryTfifthTslotTandTallowTforTaTdow

nlinkTmessageTtoTbeTtransmittedTwhenTtheTslotTc

omesTup. 

• ClassTCTnodesTcanTlistenTconstantlyTandTcanTsen

dTaTdownlinkTmessageTatTanyTtime.TThisTisTprim

arilyTusedTforTAC-

poweredTapplications,TasTitTtakesTaTlotTofTenergy

TtoTkeepTaTnodeTactivelyTawake. 

VI.TFUTURETSCOPE 

SmartTCity:TLoRaTWANTwillTbeTinevitableTtechnolog

yTinTfutureTsmartTcityTapplicationsTtogetherTwithTthe

TInternetTofTThingsTlike: 

• SmartTlighting 

• AirTqualityTandTpollutionTmonitoring 

• SmartTparkingTandTvehicleTmanagement 

• FacilitiesTandTinfrastructureTmanagement 

• FireTdetectionTandTmanagement 

• WasteTmanagement 

IndustrialTApplications:TLoRaTWANTisTsuitableTforTa

TwideTrangeTofTindustrialTapplications. 

• RadiationTandTleakTdetection 

• SmartTsensorTtechnology 

• ItemTlocationTandTtracking 

• ShippingTandTtransportation 

SmartThomeTapplications:TInTtheTfuture,TbillionsTofTs

martTdevicesTandThomeTappliancesTwillTbeTconnected

TtoTtheTinternet. 

• EnhancedThomeTsecurity 

• HomeTautomationTforTIoTTenablesTsma

rtTappliances 

Healthcare:TLoRaTisToneTofTtheTbestTsolutionsTforTco

nnectingThealthcareTdevicesTefficiently 

• HealthTmonitoringTdevicesTandTmanage

ment 

• WearableTtechnology 
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Agriculture:TLoRaTtechnologyTcanTbeTusedTinTsmartT

agricultureTandTfarmingTapplications. 

• SmartTfarmingTandTlivestockTmanagement 

• TemperatureTandTmoistureTmonitoring 

• WaterTlevelTsensorsTandTirrigationTcontrol 

VII.TCONCLUSIONS 

InTtheTfuture,TourTglobal,TnationalTandTregionalTnetw

orksThaveTtoTsupportTbillionsTorTevenTtrillionsTofTde

vices.TLoraTcanTplayTaTsignificantTroleTinTprovidingT

aTsmart,TlowTcostTandThighlyTefficientTnetworkTforTf

utureTapplications.TItThasTanTassociationTofTmoreTthan

T400TcompaniesTgloballyTtoTcontribute,TimproveTandT

implementTaTsmartTnetworkTforTfutureTneeds. 
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