Importance of long range —low energy radio
technologies for Africa

in "loT for sustainable development in Africa"

loT Week 2018
Bilboa, Spain, June 6th, 2018
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loT: development for rural areas

(@) SUSTAINABLE M, ALS
@) DeveLopment (4.8
1 Fovam u".‘?‘w?’d‘a’fm EDacan ?E:i’f.“w 6 ‘.’3?1-'.‘.';'"» MG o
fuihid ‘“ M|
G -

1 PEACE, JUSTICE 1 PARTNERSHIPS
AND STRONG FOR THE DOALS
INSTITUTIONS

INEQUALITIES

SUSTAINABLE
DEVELOPMENT

Storage‘& logistic

Agriculture Environment

2



Long-range Sensing Applications

CNAZILTY)
Moisture/ e 10-15kms ;%
Temperature of
Pay subscription ;
storage areas -,

s Limitation of coverage

O: 300m

Range
(I=Indoor, O=0utdoor) I: 30m
Tx current
consumption
Standby current 2.3mA 3.5mA NC



Low-power & long-range radio
technologies (LPWAN) ((.Ngzviu*p.))

Energy-Range dilemma

Energy

Long-range

Low-power w
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2G/3G/AG
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Increasing range? e

CNAZIUCY)

d Generdlly, robustness and sensitivity can be
Increased when transmitfing much slower

A Sigfox message is sent relatively slowly in an
ultra narrow band of spectrum. Max
throughput=~100bps

 LoRa also increases time-on-air when maximum
range is needed. But LORa uses spread spectrum
approach. Throughput=~300bps-37500bps
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Spread

Spectrum
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Other "long-range" technologies e
NAZIUSH

Weightless




NB-10T: loT cellular technology o
CNAZIUCY

d Narrow-Band-loT radio technology can be
deployed without changing the hardware
already in place in operator's base station

d Canreuse GSM frequency bands

d uBlox, Quectel,...

3GPP Release 13 Narrowband loT

NB-loT ind i
STAND ALONE minimum system bandwidth for

@St both downlink and uplink - 180
H o AR
20kHz o GSM carrier of 200 kHz,

GUARD BAND 5
1 PRB (Physical Resource Block)

NB-loT (Narrow band loT)

e Transmission schemes:

5 : Superior Extreme Upar: >
High Density Low Cost Battery Life Coverage e LTE inside an LTE carrier/ guardband
+ 10s k devices/cell « Modules < $5 « Up to 10+ years + 420 dB compared « To existing RAN NB-loT 200kHz could be replaced by NB-loT

to GPRS infrastructure =10 %
+ Data rates of 10s « No fancy features « Enhanced sleep INEAND carrier.
of kbps modes = Areas of difficult * Global technology
« Reliable, stable access or remote standard (3GPP) ; . :
+ Low frequency of 12 sul?carrlgrs of 15 kHz in
connections 200kHz downlink using OFDM and 3.75/

15 kHz in uplink using SC-FDMA

Various deployment options

Secure & Reliable i i -
a Becure i Ral @ nghest mo‘dulatlon scheme ulsed QPSK REDUCED
< Minimal noise level inside a single narrowband POWER
¢ Receiver does not require to add processing gain to decode &
< Simple and inexpensive transceiver design LOW COST

power conumption
10+ years vy ite

From G. Gupta, D. Patil, "LoRa and NB-loT"



LoRa vs NB-loT

LoRa and NB-loT overview
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NAZIUCY

Feature LoRa NB-loT
| Licensed/Unlicensed ‘ Unlicensed Band [ Licensed Band
Spectrum
Reuse of Cellular Network No Yes
Development Status Existing Yet to develop
Modulation SS chirp | QPSK
| Bandwidth - 500 Hz - 125 KHz | 180 KHz
Data Rate 290 bps- 50 kbps | 250 kbps max
Device cost/ complexity 15 § (Ref- LPWA survey) < 58 per module (Ref-IETF)

Latency and Battery Lifetime > 10 years

| Type of Standard | Proprietary
From G. Gupta, D. Patil, "LoRa and NB-loT"

| <10 seconds, >10 years battery
(RefETF)
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loT in Africa usually means... _
CANRZIUT)

... deploying loT in very isolated areas!




Private, ad-hoc LR network

Add LoRa radio module
to your preferred dev
platform

: ' ) LoRal276

i HopeRF ) :

' Libelium LoRa Modtronix NiceRF
 RFMAZWioswW inAir9/9B LoRa1276

Install a LoRa gateway
and start collecting data

Soil moisture
Leaf wetne§s

10-15kms A |

No subscription

LO Ra Deploy own network

Low energy consumption




Long-range loT architecture

CAAZIUTY)

Network  Application
Servers Servers

DEt 87 -
tracking -
smoke alarm {- =
= ..o
|

water | (= V= =eadl
meter | ‘ End-users
h containar |II [ é ,

o
2
gas monitaring

Devices Gateways

LoRaWAN, SigFox LoRaWAN, TCP, UDP, MQTT,... LoRa HTTP HTTP
TCP, UDP, RESTAPI, RESTAP],

MQTT,... MQTT, MQTT,

SMS... SMS...
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Real-world deployment oo

CAAZIUTY)

d 1-hop connectivity to gateway is difficult to
achieve in real-world, remote, rural scenarios
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2-hop long-range approach Py

CNAZIUCY)

d smart, fransparent relay node should be able to
be inserted at anytime between end-devices
and gateway to increase range
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1 WAZIUP Open loT and Big data
(‘Ngzwp,) platform for Africans, by Africans
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|
Ready-to-use templates e
CAAZIUTY)

Physical
sensor
‘ - iy

) ) @® O YXxr) *"ER‘Y’ . .
Physical g, e e LML Activity

sensor OF 2 lgi duty-cycle,
mgmt 3@, 07 @ O | Bl low power
(XXxx L 3

-vmn'T‘
INPORTANT

Physical
sensor

Logical
sensor
mgmt

AES Long-range

encryption transmission
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From generic to specific ®
8% P "
applications CNAZIUE

Photo from EGM
Photo from Unparallel
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Data post-processing stage

stdout

post
processing

RPI ZeroW

Handle
downlink
data

encryption
decryption

WiFi
LoRa+2G/3G shield

Periodic task

Incoming data
parsing block

Handle data Monitor
from other gateway
radio interfaces temperature

| 2GI3G dongle
| DHT22 in-case sensor

Cloud definition




Open, versatile gateway

Displaythe 10 last

Access to the data from MongoDB

export data to csv

Display data: ®RSSI TC DEF

lay sources: @ node_3 @ node_6 m node_10

Current day
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Gateway Web Admin

& Clouds

Gateway configuration

2 Gateway Update

CJThings

m Geiowey  MotMal  AWtSMS  Downlk Request
@ HIVEMQ e ‘

ENTERPRISE MQTT BROKER Froquency 1

Get post-processing log fie
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T
. ™
) mosavitto
\ (# Gataway Configuration
R Cloud
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Enabled false
project name waziup
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21.65 source list Empty
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Conclusions calgile:: |

CNAZIUCY

d loT is growing fast, with new cutting-edge radio
technologies and frameworks

d NB-loT is pushed hard by most of operators but
they are also rolling out large-scale SigFox and
LoRa networks (just-in-case ©)

d In the Africa context, both operator coverage
and Internet access issues must be taken into
account

d Good long-range radio candidates must allow
ad-hoc deployment and local gateway on
customer premises
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