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• Competes with Wi-Fi for bandwidth..
– Only four usable bands in Wi-Fi intensive scenarios

Bluetooth, Zigbee, and WiFi contend
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• Dual Bands: 2.4GHz and 5GHz
• 802.11a/b/g/n

o Cost vs Speed vs Interference (2.4/5.8 GHz) tradeoff

• Roaming
• Global standard
• High speed

o Up to 300 Mbps

• High power consumption 
o Concern for mobile devices

• Range
o Up to 100m

WiFi



WiFi adapts speed to signal (802.11g)



Protocol Comparisons



Bluetooth Zigbee/802.1
5.4 WiFi

Speed Moderate Low High

Range Moderate -
High High High

Power 
Consumption

Low -
Moderate Low High

Protocol Comparisons



Design requirement of outdoor radios 
for IoT applications
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Design requirement of outdoor radios 
for IoT applications
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LoRA

• Deploy your own indoor/outdoor base 
stations to support IoT applications
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LoRA is Extremely Reliable
• Uses special modulation technique
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• Built as a collaborative network
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• Few collisions (Narrow band)
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Narrow Band

• Reduce the transmitted signal bandwidth
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Ultra Narrow Band
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CAPACITY MEASURED 
ON THE FIELD

UNB IS BEST SUITED FOR 
HIGH CAPACITY

COLLABORATIVE 
NETWORK IS KEY

ULTRA NARROW BAND ALLOWS HIGH CAPACITY

@ 10message/day/device = 1.8M devices per base station

200 simultaneous messages within a 200kHz channel

COLLABORATIVE NETWORK AND REPETITIONS ALLOW HIGH 
CAPACITY

Probability of collisions + harmful interference are highly reduced

200 simultaneous messages Success rate

1 transmission/message and 1 base station 76.2%

3 transmissions/message and 3 base stations 99.95%
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NB-IoT is also being built into LTE


