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Who am I?

Maarten Weyn

• Prof @ UAntwerpen/iMinds

• MOSAIC Research Group

• Low Power Communication and Localization

• Embedded x communication x low power

• 2 Spinoff Companies (localization & tracking)

• Courses:

• Mobile Communication

• Communication Systems

• Ambient Intelligence (Low Power)



Wide Area Network

• BAN < PAN < LAN < CAN < MAN < WAN

• “Network spanning regions, countries or even the 

world”

• ≠ Long Range Communication



Wide Area Network

Courtesy of Postscapes
& Harbor Research.



Low Power

≠Low Energy

E = P * t



Low Power Wide Area Network

• Long Range Network

• Low Energy Consumption

• Low Cost

• Focus on battery operated devices

• Very low speed

• License free frequencies
Frequency Duty cycle ERP

863-865 MHz 100% (wireless audio) 10 mW

863.0 – 865.6 MHz 0.1% or LBT+AFA 25 mW

865.0 – 868.0 MHz 1% or LBT+AFA 25 mW

868.0 – 868.6 MHz 1% or LBT+AFA 25 mW

868.7 – 869.2 MHz 0.1% or LBT+AFA 25 mW

869.4 –

869.65 MHz

10% or LBT+AFA, 25 kHz 

channel spacing
500 mW

10% or LBT+AFA 25 mW

869.7 – 870.0 MHz

100% (voice 

communication)
5 mW

1% or LBT+AFA 25 mW



Technologies
Non exhaustive list:

• SigFox
• LoRaWAN ≠ LoRA

• LTE-M

• Amber Wireless
• Nwave (Weightless-N)
• Platanus (M2COMM – Weightless - P)
• Telensa (Senaptic)
• Ingenu Networks (former OnRamp 2.4 Ghz, 10Kbit/s, RPMA)

• Weightless (W: whitespace, N: narrowband, P)
• DASH7 Alliance Protocol



Example Comparison

Source: Bryon Moyern: A Survey of Longer-Range IoT Wireless Protocols 





LoRaWAN SigFox



SigFox
• Ultra Narrow Band
• SDR based gateways
• International network with national SNO 

(Sigfox Network Operator)
• Belgium -> Engie M2M
• Silicon Agnostic -> cheaper HW
• Uplink

• 12 bytes payload, total transmission ± 6 sec
• Max transmission every ± 12 min (140/day)
• 100 bps, BDPSK

• Downlink
• 8 byte payload
• Requested with upload
• Guaranteed 4/day



LoRaWAN
• = alliance
• = LoRa (PHY) + higher network layers
• Using proprietary Semtech hardware
• Based on traditional network operators  Proximus

• 125 Khz Spread Spectrum
• SF12 SF6
• Class A, B, C

• A: Bi-directional end-devices
• B: “ + scheduled receive slots
• C: “ + maximal receive slots

• ACK Possible
• 863-870 MHZ

• 3 125 KHz data channels
• 6 125 KHz Join Request channels

• DR0-5  SF 12-7  250 bps – 5470 bps 
 51-242 bytes max app payload



Low Power Communication

Frequency

Data rate

Range

Standardization

Power Consumption

Integration capabilities



Frequency

433 868/915 2400 MHz



Data rate

0.1 250 1000 kbps1000.3 9.6 20 50

LoRa

WAN



Range

100 5 km 50km30

Low-Range Long-Range

Mid-Range



Standardization



Power Consumption
Energy

720.231 0.306 4 63020.390 0.550

Energy (mJ)

LoRaWAN
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