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This presentation will cover:
A LPWAN in loT
A Technical review on the more popular LPWAN technologies: Au/NZ market

A Live Demo if time permitted



loT (Internet Of Things)

A Connect any device to the Internet

A The Athingodo could be @ sensor, an animal, a ¢
A There will be fithingso that transmit tiny amo

base stations
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LPWAN (Low Power \Wide Area Network)

Context:

A Designed for Internet of Things (IoT)

A Low Power Devices (i.e. Power Efficiency) i years of use
A Long Range i Km

ALow Data Rate from the AThingso

Several Technologies:

A There is no one-size-fits-all technology
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Cellular

Standard Definition:

G

—

A GLOBAL INITIATIVE

Spectrum:

Licensed Band

Network owner:

Telcos



Cellular - Standard Evolution

Release

# Messages Per Day

Data Rate

Frequency Band

Time to Complete

ECGSMIoT

Release 13

LTECAT 1

Release 8

Cellular Technology

LTECAT M1
(eMTQC referred as
Category M or LTEV)

Release 13

NB-loT

(referred as LTECAT

2/M2)

Release 13

Variable

Variable

Variable

Variable

< 140 Kbps (DL/UL]

< 10 Mbps (DL)
< 5 Mbps (UL)

200 Kbps 1 Mbps
(DL/UL)

<100Kbps (DL)
<150 Kbps (UL)

Licensed GSM band:

Licensed LTE bands
band

Licensed LTE bands
band

Licensed LTE-lmand
guardband stand
alone

2017

2017

Late 2017

2018X




M2 connectivity

Cellular

Standard Evolution

Launch Darte?

Before 20177 After 20177

Voice/Data?

3

Performance

mobility

Voice & Data

Mobility ?

Reduced
mobility

X

Data Speed?

> 100 Kbps < 100 Kbps

N

Datra Size / Characteristics

FOTA, remote Large daia Small
maintenance chunks payload only

(3]
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M2 connectivity

thinxtra

Network Architecture: Empowering Intemet of Things

Devices belong to
customer:

- Own development
- Finish product

Note: Open to any
manufacturer, Sigfox
does not own the
technology

@ Visualise
0

. : Analyse
il

Devices Makers Thinxtra Platform Suppliers

System Integrators

Network deployment (ownership) i Sigfox or partners. In Australia: Thinxtra
Airtime provided by partners or resellers

Data belongs to

customer (any
3rd party)

(4]
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M2 connectivity

Sigfox

Capacity: Data

w12 Bytes Max

Range

w30¢ 50 km rural areas
w3 ¢ 10 km urban areas

Number of messages

wUp to 140 per day per sensor
wUp to 4 downlink messages per day per sensor
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M2 connectivity

Regulations:

A Uses ISM band (free spectrum) i AUS/NZ: 920.8MHz UL / 922.3MHz DL (Ultranarrow
band)

A Divided into 4 regions:

ZONE 1- EUROPE, OMAN, IRAN, SOUTH AFRICA
ZONE 2 - USA, MEXICO, BRAZIL ZONE 3 - JAPAN

JONE 4 - AUSTRALIA, NEW ZEALAND, SINGAPORE, TAIWAN, HONG

KONG, COLOMBIA, ARGENTINA

(4]
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M2 connectivity

Sigfox 1T Coverage in Melbourne
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M2 connectivity

LoRaWAN

3'd party or developed by the

Network Architecture: customer
r=——=—=—======= 1 [T~ T T T T s ST T T s == |-~ —=======
Concentrator Network Application
Server Server
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____________ S S B il e [5]
/ LoRa® RF j TCP/IP SSL X TCP/IP SSL
LoRaWAN™ LoRaWAN™ Secure Payload
Any module or finished product Deployed by customer i Kerlink has SPN software to run this,
based on Semtech chipset and option: Kerlink Wirnet 923 or otherwise Kerlink runs an agent: LorlOT,
compliant with LoRaWAN specs iBTS Actility, The Things Network, etc
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M2 VIconnectivity

LoRaWAN

Capacity :

Data

I

wUp to 242 bytes when using fastest data rate

Range

w15 km rural areas
w2 km urban areas

Number of messages

wlt depends on #sensors, channels on the gateway, etc

20



LoRaWAN

Author: Jose Torres. Created: February 2017 ; EK o LoraWAN Calcuiater. AU Standard v 1.0.2
Exam p I e - Contact: info@m2mconnectivity.com.au ) CLIVI
Mumber of Mote (Motes Per Gateway) 1000 Number of Frequencies B LoraWAMN header size bytes) 13
8 7 6 m Sg/d ay Payload Size per Mate (Bytes) 242 Receive Duty Cycle (%} 50 Explicit Header Yes -
per Sensor Low Data Rate Optimise Auto -
Coding Rate 4/5 -
Freamele s"‘mbOI :
BandWidth (KHz) 125
Net Implemented,
BW=500 KHz
Data Rate 4 3 2 1 0
Total Seconds Available Per Mote Per Day
SF 8 7 2 g 10 345
LowDR Optimise 0 0 0 0 1
TSym {ms) 0512 1.024 2.048 4.096 8.1592
TPreamble (ms) 6.272 12544 25088 50.176 100.352
payload SymbMb (Number of Symbols) 128 373 328 293 128
TPayload (ms) 167.938 381.952 71744 1200.128 2636 976
[ii=cketagiesagisgiv:) 174208 394.496 696,832 1250.304 2787328 I "Tpacket > 400 ms” {dwell time) then it is NOT ALLOWED
Average Number of Message/Mote Per Day
1,984 876 496 276 124
Average Number of Message/Mote Per Hour
83 37 21 12 5
[6]
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LoRaWAN

Standard Definition:
LoRa Alliance

Standard Evolution (Release): Current Versi
u ersion

_I >

_ _ time
Version 1.0 Version 1.0.1 Version 1.0.2
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L oRaWAN M2 connectivity

Standard Evolution (Release):

Version 1.0.1 Version 1.0.2

Regional Parameters

Brunei, Cambodia,
HK, Indonesia,

Japan, Laos, NZ,
Singapore, Taiwan,
Thailand, Vietnam:

Australia;
AU915

AS923
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Live Demo

Contact: jose.torres@m2mconnectivity.com.au



M2 [Viconnectivity

Questions?

Contact: jose.torres@m2mconnectivity.com.au
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Appendix T AS923 Further Explanation
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