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Devices require a local relay (box) in
each home to uplink datato the server
Ex : Wifi, Bluetooth...
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Devices can be used asrelays thus
extending coverage but consuming more
power and having less battery life
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Devices can communicate ove
distance with one or several k
stations for lower power consu
and better battery life



Ewoaywyr) ota LPWA

Mpoo@épouv AUCEIC OUVOECINOTNTAG OE€ OUOKEUEG TTOU
AGYO TWV avayKwv TOugG OV UTTOPOUV va €CUTTNPETNOOUV
QTTO TA UTTAPXOVTA OIiKTUA/TEXVOAOVYIEC.

2X€0IA0TNKAV yIa TNV METAdOON MIKPWV MNVUPATWY OE
MEYAAN a1TOOTACN MUE XAMNAN KATAVAAWON EVEPYEIQG.
= Xprion grrarapiag yia mepioootepa amo 10 xpovia
= EupéAcia eviog TTOAewV 3-4 XAU Kal EKTOC 15-20 xAu
= XapnAd K6OTOG UAOTTOINONG KAl OUVTHPNONG.
2 UVAVTANE 2 OPAdOTIOINTEIG TEXVOAOYIWV
» [MAnpwpéveg ouxvornteg: LTE Cat-M, NB-1oT
» EAe0Bepeg ouxvorntes: LoRaWAN, SigFox, others
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LPWA

A new category of
l[ow cost network
for
low powered devices
across a
wide area

“The loT contains devices that allow
us to sense and control the physical
world by making objects smarter and
connecting them through an intelligent
network”

Connecting a new generation smart
objects/devices poses challenges:
Pervasive connectivity, Power
Availability and Low Cost

This requires a new generation of
network to connect the low-powered
things: Low Power Wide Area
Networks



LPWA — Enables Innovation & Knowledge Providers
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Aragoponouoeig Aiktoov LPWAN

L§Ra’" Alliance
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Aragpopeg petacp NB-IoT, LoRaWAN & SigFox
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NB-loT

3GPP

Global LTE band

OFDMA (Orthogonal Frequency
Division Multiple Access)

3GPP Release 13 and beyond

Metd 10 2019

AvaBdaluion ocupBatwy oTabuwyv
KIVNTAG TNAEQWVIAG yia va

UTTOOTNPIEOUV TNV VEa TEXVOAOYiIa.
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LoRaWAN

LoRa Alliance

ISM band (868/915 MHz and
subsets)

CSS (Chirp Spread Spectrum)

LoRaWAN specification

Twpa

AvATITUEN VEWV BIKTUWV
TIPOCAPUOCHEVA OTIG AVAYKEG
TWV TTEAQTWV.

SPs (Cellular and Cable)
Private Networks (Enterprise)

SigFox

SigFox

ISM band (868/915 MHz)

UNB (Ultra Narrowband) with
BPSK (Phase Shift Keying)

Proprietary

Twpa

MovadIkog TTapoxog o€
TTAYKOO UIa KAiJOKA.

SNOs (SigFox Network
Operators)
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Growth Momentum
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Vendor-Specific versus Open
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Non-Cellular LPWA Connections by Technology (2017)




Etaipieg mov vriootnpiCoov 1o LoRaWAN (500+
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Etaipieg mov vootnpifoov to LoRaWAN (500+
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Aonr) Aiwktoov LoRaWAN

Concentrator Network Application
End Nodes /Gateway Server Server
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3G/
Ethernet
Backhaul

vending
machine

gas monitoring

LoRa® RF TCP/IP SSL TCP/IP SSL
LoRaWAN™ LoRaWAN™ Secure Payload

AES Secured Pavload



Aonr) Aiktoov LoRaWAN

Awobntripeg
LoRaWAN

API
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Ano0oon ZNpatov

RF S|gna| Primer SNR - Signal to Noise ratio

Signal Propagation

Transmit Power
dBm — Decibel-milliwatts
— Signal
Attenuation
0 1 Milliwatt Bluetooth at 1m
30 1 Watt GSM Mobile Phone RX Sensitivity —
-127 0.178 FemtoWatt GPS Satellite Signal RX Signal
Noise Level = SNR
LoRa can RX
below noise floor
Transmitter Receiver -

RSSI — Received Strength Signal Indicator

0dBm  -70dBm -80dBm -90dBm -100 dBm -110dBm -120dBm -130dBm  -140dBm  -150dBm

Excellent Good Weak Poor None
LoRa Sensitivity
-148dBm



[Teypapatika modules

SPI Interface UART Interface
Module Module Battery not
(Sophisticated) (Simple) Included

LoRa transceiver

Semtech LoRa ChIpS (modules by Dorji)



Smart Parking

Use Cases and Benefits
* Real-time status for end users (mobile apps)
* Revenues optimization for paid parking

* Gasoline and time savings and reduction in
pollution

Cisco CDP (City Digital Platform)

Parking Domain
T O e L = Occupation level

o Parkng Fepams

* Parking Business Report

i H I * Parking Policy Management
A1 Il

i WORLD %semsms 5 E.I"ELB {\: : BOSCH

UTION MAKER



Smart Waste

Use Cases and Benefits
» Real-time location and monitoring of containers

* Optimization of waste vehicle operations to empty
waste containers that are reaching 100% full state

Cisco CDP (City Digital Platform)
Waste Management Domain

= Fill Level

* Bin Location

» Battery Status (where available)

NN enevo :
~ @ @smme




Smart Water

Water Resources Management

Use Cases and Benefits

* Smart water meters management and operations
» Water infrastructure leak detection

* Water resources management - dams, tank levels

04B6 4857 0100 0024
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Xapteg kalvyng owktvoov LoRaWAN




[Taykoopia Aiktva LoRaWAN

LoRaWAN" NETWORKS LoRa Alliance"

= Wide Area Networks for loT

[7] Publicatiy Announced

| Other Deployrnents

67
Announced Public Network Operators

58
Alliance Member Operators

Operating in 41 Countrles

100+ Countries Serviced

350+

Ongeing Trials & City Deployments

500+ January 2018
Members in the Alliance an 1 curmt st time of LoRa Aflace h rot sicornibls for Lha sccuracy of nformuzion sresectsd




IoTech - K. Maxkedovia

Ag. Petros  [EH @raopkag
Mandalo Ay. Metpog
Mavaho Nea Santa
ve A m Ossa
i Athira Nea Zavta Dooa
Kali ABupa
KaAn . Neo Ag@per
o NEo Ayiovept
EB6 - I Koufalia
kydra < @ Kouvgahia
<«0dpa ' Aret
. Apet
Lite Gefyra
J . o
3 Perifereiaki
)Kryo Vrysi zoni B
Kpua Bpuon b Ethnikou Mpc
Anatoliko Parkou
AvatoAiko
Platy
Alexapdreia  MAato Gerakarou
A}\:‘npcm Fepakapon
Stavros
Ztavpog 2
Y o . Za
Wakrochori Loudias -
Makpoxwpl Aliakmonas .01~
Meliki National Park ~ .
Mehikn o Delta Aksiou
Aigini
Vergina Alyiv
Bepyiva Souroti
d G
ZoupwTh m I'ai
; Monopigado
Epanomi L E
b /gialos Egavopn . Movomnyabo
i’lac. Ryakia ylahog
Puakia - .
. Petralona
Katalonia A Metpdlwva
Katahwvia
Elatochori “a!likr.atla
EAaTtoxwpt . Mea s ®
Ritini R KahAlkpatela
Prtivn Katerini ¢ - S
Kateptvny Pa@a
MNafefia
Nea

Néa



[oTech - ®ecoalovikn

e it
N Lagyna
- Aayuva
o p> Kavallari
. KaBaAhapt
% 2]
65 B ’
‘~§. S . - Filyro
Diagta ‘ @thupo
(A Awpatd ey qEQ ¢ g : Ktima
(] - Ktiipa
Asvestochori
v Ar_vssmoxwpl
( Kranos
. Kpavog Exochj
. E€oxr) -~

i
Tpuadt

Thessalor
. Airport
- Makedonia



Cuxhaver
o

_ Bremerhavei
.’x!hemshaveno

pl.cer
o

Oldenburge Bregu

Osnabriick
o
J Bielefeld
Miinster o
(o]
Paderbo
o
Dortmund
Esseno
Dusseldorf
% o
y 4o
Dunkirk Gher
Calais '« —© o Cologne
o Brussels o

= " Bonn

Lille B

o

Bglglum Koblenz
Altas Charleroi g
Frankfur
Wiesbadeno 9
Amiens i
o Mainz

buxembaiiral ==



roximus - BeAyto

o T o
EE pordrecht '}
's Hertogenbosch 1 L}
o
v [ A59 | Weeze
Breda T ?
Bergan. 2 T|Il3)urg [ 57 ]
Middelburg Goes op Zog J
L 7 v P Eindhoven )
issingen b e 1( (40 ] |
b v, O
f Venlo

2

L
Roermond gy &
Rl o

Monchenglad

ay-la-Buissiére
o

Lens %
o Régional,
Scarpe-Esq
Arras
o
o m Parc naturel
(A26 | régional de
I'Avesnois
5
Saint-%uentin
Charleville-Mézi&nd \s*:f
o ?
Sedan
=3 o
A1)
Laon
o
Compiegne
o Soissons Aze] ionville
2  A34] a
] [ A30] S
Reims Amnéville .
o ¢ o
g 3 e tiiral Vard
L(,;?gmgk A p,’inap';i’;t.a ©2018 GeoBasis-DE/BKG (©2009), Google 20 kﬂ:rlLl Terms of Use Report a map error



Bouygues - I'aA\ia




Swisscom - EAPetia

g0k . Koristanz
y . ‘ .} -

qMI‘: - ._\.. - Shfn

~ 5 K Trec
1 ' | E4

Var‘eseo 4Como ¢ . /
N . o >l
P e : Bergamo



2.d¢ ELYAPLOTW




