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LoRa : a story starting in Grenoble, France

35km
May 2015 : Orange LoRa pilot is starting

July 2016 : commercial offer is launched in France, for a global coverage
Dec 2024 : Bouygues Objenious network end  -of-life
5  Orange internal Orange network guaranteed at least until end of 2027
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LoRa : introduction

A LoRa® (Long Range) : wireless radio frequency technology

A LoRaWAN® : Low Power Wide Area Network protocol specification

based on LoRa ® dedicated to the Internet of Things (IoT)

A Allows devices to send data to an IoT platform so that customers can

manage them (via business applications)

A Very short frames, only a few tens of bytes Class B Class C

(Baseline) (Continuous)

A Bi-directional network (but mainly Uplink ), asynchronous , and without

R N

A Range : up to 15 km (rural environment)
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LoRa : introduction

A Unlicensed Frequency, around 868 MHz in Europe / around 915 MHz in the US

A EU: Duty cycle to enforce (max 36 seconds of emission per hour per sub

emission power ; 6min and 500mW for gateways

USA: Emission power limited by FCC

A Low Power: devices only send a few messages per day
A Battery life duration estimation : up to 10 years

A  Sensitivity down to  -138 dBm

A Mainly 2 types of devices:

A Class A: battery powered, listens to messages from the Network only

when it sends an uplink message

A Class C: external power supply, listens almost permanently to

messages from the Network

7 Orange internal
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-band/device) + max 25mW of

868 MHz ISM band used by LoRa networks in Europe

48MHz
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The ISM 868 MHz band used by LoRa networks is 1MHz from LTE 800 Orange uplink and 11MHz from
2G/3G 900 BYT uplink band



L oRa Allilance members

15 Sponsor Members 24 Contributor Members 185 Adopter Members
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SF : Spreading Factor
ADR : Adaptive Data Rate

Application Server
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SF impacts

A Range

A Indoor penetration
A Throughput

A Payload size

A Power consumption
A Network capacity

Adaptive Data Rate (ADR) scheme is used by the LoRa
network infrastructure to manage the data rate, number of
transmissions and RF output power for each end-device
individually. The goal is to maximize both battery life of the
end-devices and overall network capacity.
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Data
Rate

Modulation
(EV)

LoRa
LoRa
LoRa
LoRa

LoRa
LoRa

LoRa

FSK 50 kbps

12

11

10

BW

125

125

125

125

125
125

250

bit/s

250

440

980

1'760

3'125
5'470

11'000

50'000

SNR

(SoC SX1272/73)

-20dB
-17,5dB
-15dB
-12,5dB

-10 dB
-7,5dB

Sensitivity
(SoC SX1272/73)

-137 dBm
-135dBm
-133 dBm
-130 dBm

-127 dBm
-124 dBm

Max payload
size
(North America)

11 bytes
53 bytes

129 bytes
242 bytes

Max payload
size
(Europe)

51 bytes
51 bytes
51 bytes
115 bytes

242 bytes
242 bytes



Throughput / Range / Airtime

10 km 8 6

Spreading Range Time on Air (ms)
factor (indicative value, depending on For 10 Bytes app payload
(at125 kHz) propagation conditions)
energy / airtime SF7 2km 56 ms

SF8 4 km 100 ms

SF9 6 km 200 ms

SF10 8 km 370 ms

I SF11 11 km 740 ms

SF 12 n 10 9 8 7
SF12 14 km 1400 ms

(with coding rate 4/5 ; bandwidth 125Khz ; Packet Error Rate (PER): 1%)

See airtime calculator : https://avbentem.github.io/airtime  -calculator/ttn/eu868/50

11
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https://avbentem.github.io/airtime-calculator/ttn/eu868/50

The range of the radio signal depends on the height of the Gateway (antenna)
implementation but also on the propagation environment.

ATTENUATION MAX: 145 dB

12
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