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Agenda

Introduction 6 Controller setup and a
wireless “HellLoRa WAN!”

LoRa, LoRaWAN and The Things
Network explained

Pre-flight checklist / Real world example
Slack channel and Meetup group 8 Exploring on your own

The Things Network Console



LORQ,
LoraWAN and
The Things
Network
explained
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Not real time No phone calls No smart lights No Netflix
Can only send small Stick to your 4G Check out Z-Wave or Consider using a decent

packets every few minutes subscription for this ZigBee for Home Automation WiFi network for streaming



How long range
Is Long Range?




Range in different environments

Urban Rural Direct line of sight
2-5 km 5-15 km 15+ km
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Future stretch goal




Let's talk about
LORAOWAN







Hey, you mentioned.
crowdsourcing!
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“Our
IS to build a

and
loT data
network, owned
and operated
by its users.”

The Things Network
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ALL OVER THE WORLD

3000 km
| 2000 mi I Leaflet | © OpenStreetMap contributors



One of the local gateways







An interesting contender to TTN

Helium

New to Helium? Read the FAQs

People-

Powered
Networks.




Pre-Flight Checklist

Stick to the legal frequencies é} Use the proper activation mode
Respect the local duty cycle XX, Consider spreading factors
Adhere to Th§ Things Network's Eﬁ Connect the antennal

fair use policy



Stick to the legal frequencies

Different frequencies
are used in different
geographical regions.

In Norway and most of
Europe, the leqgal
frequencies are in the
868 lHz range.




Respect the local duty cycle

The local duty cycle dictates
the amount of airtime we can
spend on transmitting data.

In Norway, the duty cycle is
1%, meaning we can transmit
1% of the time and must stay
silent 99% of the time.

Forskrift om generelle tillatelser til bruk av frekvenser (fribru £ nnholdsfortegnelse
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former for lyd- og video-applikasjoner, herunder analog tale, tillates ikke.

(14) Frekvensbéndet 862-863 MHz tillates brukt som beskrevet i standarden EN 300 220-2. Maksimal tillatt utstralt effekt er 25 mW
e.r.p. Maksimal sendetid er 0,1 prosent, med mindre lytt for tale-mekanisme (LBT) med Adaptive Frequency Agility (AFA) som
beskrevet i standarden EN 300 220-2 benyttes. Maksimal okkupert bandbredde er 350 kHz.

(15) Frekvensbandet 863-865 MHz tillates brukt som beskrevet i standarden EN 300 220-2. Maksimal tillatt utstralt effekt er 25 mW
e.r.p. Maksimal sendetid er 0,1 prosent. Sendetiden tillates over 0,1 prosent dersom det benyttes interferensreduserende tiltak som
gir minst samme virkning som teknikker beskrevet i harmoniserte standarder.

(16) Frekvensbandet 865-868 MHz tillates brukt som beskrevet i standarden EN 300 220-2. Maksimal tillatt utstralt effekt er 25 mW
e.r.p. Maksimal sendetid er 1 prosent. Sendetiden tillates over 1 prosent dersom det benyttes interferensreduserende tiltak som gir
minst samme virkning som teknikker beskrevet i harmoniserte standarder.

(17) Frekvensbandet 868,000-868,600 MHz tillates brukt som beskrevet i standarden EN 300 220-2. Maksimal tillatt utstralt effekt er
25 mW e.r.p. Maksimal sendetid er 1 prosent. Sendetiden tillates over 1 prosent dersom det benyttes interferensreduserende tiltak
som gir minst samme virkning som teknikker beskrevet i harmoniserte standarder.

(18) Frekvensbandet 868,700-869,200 MHz tillates brukt som beskrevet i standarden EN 300 220-2. Maksimal tillatt utstralt effekt er
25 mW e.r.p. Maksimal sendetid er 0,1 prosent. Sendetiden tillates over 0,1 prosent dersom det benyttes interferensreduserende
tiltak som gir minst samme virkning som teknikker beskrevet i harmoniserte standarder.

(19) Frekvensbandet 869,400-869,650 MHz tillates brukt som beskrevet i standarden EN 300 220-2. Maksimal tillatt utstralt effekt er
500 mW e.r.p. Maksimal sendetid er 10 prosent. Sendetiden tillates over 10 prosent dersom det benyttes interferensreduserende
tiltak som gir minst samme virkning som teknikker beskrevet i harmoniserte standarder. Frekvensbandet tillates ogsé brukt som én
kanal til datatransmisjon.

(20) Frekvensbandet 869,700-870,000 MHz tillates brukt som beskrevet i standarden EN 300 220-2. Maksimal tillatt utstrélt effekt er
5 mW e.r.p. Taleapplikasjoner tillates dersom avanserte interferensreduserende tiltak som gir minst samme virkning som teknikker
beskrevet i harmoniserte standarder anvendes. Andre former for lyd- og video-applikasjoner, herunder analog tale, tillates ikke.

(21) Frekvensbandet 869,700-870,000 MHz tillates brukt som beskrevet i standarden EN 300 220-2. Maksimal tillatt utstralt effekt er
25 mW e.r.p. med en maksimal sendetid p& 1 prosent. Sendetiden tillates over 1 prosent dersom det benyttes interferensreduserende
tiltak som gir minst samme virkning som teknikker beskrevet i harmoniserte standarder.



Adhere to The Things Network's fair use policy

The Things Network’'s Fair Use
Policy limits the uplink
airtime to 30 seconds per day
(24 hours) per node and

the domnlink messages to 10
messages per day (24 hours)
per node.

If you use a private network,
these limits do not apply, but
you still have to be compliant
with the governmental and
LoRalWAN 1limits.




Use the proper activation mode

LoRaWWAN supports two modes
of activation on end-
devices: ABP (Activation By
Personalization) and OTAA
(Over-The-Air Activation).

ABP employs fixed keys on the
device, while OTAA receives

new keys from the server on

each activation.

ABP is simpler, but OTAA is
more secure and recommended.




Consider spreading factors

Lower spreading factors reduce
the range of LoRa
transmissions, because they
reduce the processing gain and
increase the bit rate.

Changing spreading factor /t;ﬁ”
allows the network to increase ' |
or decrease data rate for each
end device at the cost of
range.The network also uses
spreading factors to control £
congestion.
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Connect the antennad!

Newer power up the
board without the
antenna connected!

You might accidentally
fry the LoRa chip,
also known as
concentrator.
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THE THINGS

NETWORK
B ER G E N

About Events Members Photos Discussions More

What we're about

We are on a mission to build a free, open and distributed Internet of Things
data network in Bergen, Norway. The network can be used for a wide range of
projects - both for enthusiasts and professionals. But most important: We
want to have fun in the process, paving the ground for collaborative learning.
The community consists of people with different backgrounds and expertise
including designers, developers, engineers and entrepreneurs. Nerd or noob -
everybody's welcome!

The Things Network
Bergen

@ Bergen, Norway
&, 202 members - Public group @
& Organized by Ketil Moland O. and 2 others

Share: n L Minl

Join this group ( oo ’

Organizers

Ketil Moland O. and 2 others
Message

Members (202)

Sl



Slack channel

https://bit.1ly/3upmidbp

Then, /join #boosterconf2022









Programming the Arduino

MADE WITH

beautiful.ai




agenda

Controller setup
HellLoRa WAN!
Real world example

Exploring on your own

MADE WITH

beautiful.ai



Caution!

Don't power on the Arduino

before the antenna has been connected!



® Connecting the
Arduino

We connect the antenna and
laptop.

® Arduino IDE

We get familiar with Arduino
and install the necessary
drivers.

IDE

® HellLoRa Wan'!

Let's write a sample program and
send it to The Things Network.

HelloRa
wan!

MADE WITH

beautiful.ai



Wire up the sensor

Extend our program to read the temperature
and send it to TTN

Make sense of our data with a Payload
Formatter
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Sensor pins Connecting the sensor

MADE WITH

beautiful.ai



Calculating the temperature

As temperature increases the voltage increases

Reading is proportional with voltage

Analog reading is a value between 0-1024

Convert the reading to millivolts: reading * (5000 / 1024)
Convert millivolts to degrees Celcius: (voltage - 500) / 10



Payload Formatters

Lets you convert and format
your data server-side

Supports JavaScript
Works for both uplink and

downlink (we will use uplink
here)




Further exploring

Extract the data from TTN with MQTT (or other integrations)
Build a dashboard with your data
Send more data from the Arduino

Create payload formatters to organize your data

Useful documentation

® LoRa Wan modem: https://www.arduino.cc/en/Reference/MKRWAN

e Payload Formatters:
https://www.thethingsindustries.com/docs/integrations/payload-formatters/

e The Things Network MQTT
Server: https://www.thethingsindustries.com/docs/integrations/mqgtt/



