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What is LoRaWAN®

The LoRaWAN® specification is a Low Power, Wide Area
(LPWA) networking protocol designed to wirelessly connect
battery (Backup Power Design) operated ‘things’ to the internet in
regional, national or global networks, and targets key Internet of
Things (loT) requirements such as bi-directional communication,

end-to-end security, mobility and localization services.
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What is LoRaWAN®

LoRaWAN® (from "long range") is a physical proprietary radio communication
technique. It is based on spread spectrum modulation techniques derived

from chirp spread spectrum (CSS) technology.
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LoRa WAN a@oo:)ooacﬁn

It was developed by Cycleo, a company of Grenoble, France, and
patented in 2014 (patent 9647718-B2). Cycleo was later acquired by

Semtech.
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LoRaWAN® Network Architecture

LoRaWAN® network architecture is deployed in a star-of-stars topology in

which gateways relay messages between end-devices and a central

network server.
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LoRaWANZ® Network Architecture
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LoRaWAN® Network Architecture

The gateways are connected to the network server via standard IP
connections and act as a transparent bridge, simply converting Radio

Frequency packets to |IP packets and vice versa.
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LoRaWAN® Network Architecture
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LoRaWAN® Network Architecture

The wireless communication takes advantage of the Long Range

characteristics of the LoRa physical layer, allowing a single-hop link

between the end-device and one or many gateways.
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LoRaWAN® Network Architecture

All modes are capable of bi-directional communication, and there is support
for multicast addressing groups to make efficient use of spectrum during
tasks such as Firmware Over-The-Air (FOTA) upgrades or other mass

distribution messages.
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LoRaWAN® Network Architecture

The specification defines the device-to-infrastructure (LoRa®) physical layer
parameters & (LoRaWAN®) protocol and so provides seamless
interoperability between manufacturers, as demonstrated via the device

certification program.
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LoRaWAN® Network Architecture

While the specification defines the technical implementation, it does not
define any commercial model or type of deployment (public, shared, private,
enterprise) and so offers the industry the freedom to innovate and

differentiate how it is used.
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LoRaWAN® Network Architecture

The LoRaWAN® specification is developed and maintained by the LoRa

Alliance®: an open association of collaborating members.
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LoRaWAN Classes

LoRaWAN has three different classes of end-point devices to address the

different needs reflected in the wide range of applications:
Class A — Lowest power, bi-directional end-devices:
Class B — Bi-directional end-devices with deterministic downlink latency:

Class C — Lowest latency, bi-directional end-devices:
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Multiple Access Protocol - ALOHA, CSMA, CSMA/CA and CSMA/CD

ALOHA in Computer Network
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Random Controlled Access Channelization
Access Protocols Protocols Protocols

—— ALOHA
—— Reservation FDMA
—— CSMA
— Polling TDMA
— CSMA/CD
Token Passing CDMA
—— CSMAJ/CA
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LoRa Frequency Bands

LoRa Wireless system uses different frequency bands in different regions of the world such
as US, Europe, China. Following table lists out frequency bands along with LoRa channel
frequencies. Please note that both Gateway and End device can use the same frequency for

transmission but at different time slots. This concept is known as TDD.
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Europe Region

Region | LoRa Frequency LoRa Channel Frequency
Band
Europe | 863 to 870 MHz 868.10 Mhz (used by Gateway to listen )

868.30 MHz (used by Gateway to listen)

868.50 MHz (used by Gateway to listen )

864.10 MHz (used by End device to transmit Join Request)
864.30 MHz (used by End device to transmit Join Request)
864.50 MHz (used by End device to transmit Join Request)
868.10 MHz (used by End device to transmit Join Request)
868.30 MHz (used by End device to transmit Join Request)
868.50 MHz (used by End device to transmit Join Request)
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United State Region

Region | LoRa Frequency LoRa Channel Frequency
Band
us 902 to 928 MHz 902.3 MHz to 914.9 MHz spaced at 200KHz (Upstream-64

channels)

903 MHz to 914.2 MHz spaced at 1.6 MHz apart (Upstream- 8
channels)

923.3 MHz to 927.5 MHz spaced at 600KHz apart (Downstream- 8

channels)
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China Region

Region | LoRa Frequency LoRa Channel Frequency
Band
China 779 to 787 MHz 779.5 MHz (Default channel)

(
779.7 MHz (Default channel)

779.9 MHz (Default channel)

779.5 MHz (Used by ED to transmit Join Request)
779.7 MHz (Used by ED to transmit Join Request)
779.9 MHz (Used by ED to transmit Join Request)
780.5 MHz (Used by ED to transmit Join Request)
780.7 MHz (Used by ED to transmit Join Request)
780.9 MHz (Used by ED to transmit Join Request)
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What are the disadvantages of Lora technology?

LoRa (Long Range) é',g_%zo&ooop_g :39:%[0@33:) Application qusgogorg 3228202 qlorgqugaor%

C N N ¢ c o ¢ "]O ¢
GOS@@SGL’DDC\)&S 3938§£8Q|(’D39Q|LC\)88 O ﬂ&)@ll

Limited data rate (unsuitable for high-bandwidth applications)
Limited scalability (extremely dense loT deployments)

Single-hop architecture (between devices and gateways)

> W h =

Security concerns (vulnerable to attacks like eavesdropping, replay attacks, and other

malicious activities)

5. Limited firmware updates (This can be a concern for ensuring device security and

staying up-to-date with the latest features)
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What are the advantages of Lora technology?
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What are the advantages of Lora technology?
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What are the advantages of Lora technology?
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The Most Common Applications of LoRaWAN

LoRaWAN 0386052005 03]05(g8,6200 10T 305003em:qCsqpisc 200@00(go(G: 6320050

Use Cases qp:og¢ e320¢(gCgoanads(ggo0pdi
Smart Cities

Street Lighting

Smart Parking

Waste management

Water level and flood management

Smart Public Transit

Air Quality Control

N o U A w v oRE

Street Cleaning...... etc.
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The Most Common Applications of LoRaWAN

Smart Buildings

Temperature and Humidity Monitoring
Room Occupancy

Motion Detection

Smart Water Metering

A N

Fire, flood, CO/CO2 level Monitoring ...... etc.

Smart Healthcare
1. Hospital Patients

2. Seniors Care Residents

3. High Performing Athletes...... etc.
35



The Most Common Applications of LoRaWAN

* Logistics and Transportation Management.
* Public Safety

» Space Utilization

* Smart Environment

* Smart Agriculture ...... etc.
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Conclusion . B everyihing | .

THE INTERNET

Internet of Everything (loE) loD loT OF THINGS (10T)

/ THE INTERNET SMART TVs CARS ! !

Internet of Digital / Devices (loD) ) [VASHING MACHINES \ \

Internet of Things (loT)

Internet of Humans (loH) : ; loH stereens
I0H | ‘

. . SMART BANDS ' 7
Communication Technology \ X SMART GLASSES d /

“~_._ THEINTERNET _--~ P
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