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CSE570 Spring 2020
Wireless and Mobile 

Networks

IoT/Sensor Networks 
(LoRa & LoRaWAN)
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LoRA

• Wireless modulation technology  
• Low bandwidth 
• Low battery usage
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LoRA
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LoRaWAN

• Communications protocol and architecture that 
utilizes the LoRa physical layer 
• Data rates are defined that range from 300bps to 

5.5kbps 
• with two high-speed channels at 11kbps and 50kbps 

(FSK modulation) 
• Supports 
• secure bi-directional communication, 
• mobility 
• localization.
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LoRaWAN
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Why LoRa and Why LoRaWAN?

• Lowe Power
• No other wireless networks support extreme low power 

communication

• Long range
• Cellular supports but suffers from power consumption, 

licensed spectrum etc

• A class of LPWANs
• E.g., NB-IoT
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Some Notable Differences
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So, What is New in LoRaWAN

• Physical Layer
• MAC Layer
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LoRa Modulation

• Chirp Spread Spectrum

9

LoRa Modulation
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LoRa Modulation – Spreading Factors
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LoRa Modulation – Spreading Factors
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Symbols, SF, Chips
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Symbols, SF, Chips

14



4/27/20

8

Symbols, SF, Chips
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So, What is New in LoRaWAN

• Physical Layer
• MAC Layer
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LoRAWAN MAC
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Class A
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Class B
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Class C
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LoRa Devices in the Market
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Why not Repurposing Cellular for 
LPWANs
• Narrowband (NB–IoT) architecture
• Follows similar principles of cellular but tries to optimize 

for power
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Readings

• https://www.mobilefish.com/developer/lorawan/lo
rawan_quickguide_tutorial.html
• https://www.tuv.com/media/corporate/products_1

/electronic_components_and_lasers/TUeV_Rheinla
nd_Overview_LoRa_and_LoRaWANtmp.pdf
• https://lora-alliance.org/sites/default/files/2018-

07/lorawan1.0.3.pdf
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