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THE THINGS NETWORK

A global community, building open source
software and hardware to operate a
crowd-sourced loT network.




IN SWITZERLAND

4l

Il'!ETT“l;"ySE open network

W ITZERLAND Infrastructure

aaaaaaaaaaa




WHAT IS LORAWAN?




LORAWAN

 LoRa (Long Range): Radio modulation technique

« LoRaWAN: MAC protocol for Wide Area Networks (OSI Layer 2 and 3)

A LoRa @ Ip P
&) ° é\ : -
sensors application
codes gateways backend backend
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LORAWAN

10 km range
3 *10 10USD/node

10 years battery life




LONG RANGE

2km - 5km in urban setting

40km+ in rural setting

© ttnmapper.org, Open Street Map
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http://ttnmapper.org

INSANELY

LONG RANGE

(under extreme conditions)
201 km ground-to-ground

by Andreas Spiess, TTN Basel

http://www.sensorsiot.org/

© ttnmapper.org
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http://www.sensorsiot.org/
http://ttnmapper.org

© ttnmapper.or
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LONG RANGE
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(under extreme conditions)
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333 km air-to-ground (helium balloon) s -9- i
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by @telkamp (mapping @jpmeijers)
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Photos by @gnz, CC-BY-SA
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LOW COST

¥ Node/transceiver: CHF 8.5

THE THINGS
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@ Gateway: ~CHF 250 (indoor) ' -
& Open source stack + ISM bands

™ Low CAPEX, almost negligible OPEX
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O This repository Pull requests Issues Gist

TheThingsNetwork / ttn OWatch~ 40 Y Star 162 Y Fork 109
<> Code Issues 41 Pull requests 3 Projects 0 Wiki Pulse Graphs
Routing Backend for The Things Network http://thethingsnetwork.org
iot networks-backend backend internet-of-things lorawan lora network-server golang open-source
D 2,896 commits ¥ 11 branches © 17 releases 42 15 contributors sfs MIT
Branch: develop » New pull request Create new file @ Upload files Find file
Q htdvisser Clarify payload conversion error Latest commit 7daéca5 2 days ago
s .env Make Discovery server use TLS a month ago
8 .github Prepare docs for v2.0.0 4 months ago
B amgp Correct use of goroutine and updating test 10 days ago
M api Ensure correct memory alignment for 32 bit systems 11 days ago
B cmd Sleep on leading edge of pprof loop 11 days ago
Bl core Clarify payload conversion error 2 days ago
B mqtt Add MQTT docs for downlink scheduling 29 days ago
i ttnctl Integrate payload format in ttnctl 14 days ago
https://github.com /TheThingsNetwork B ‘using int64 for 386 architecture 11 days ago

OPEN SOURCE BACKEND
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UNLICENSED SPECTRUM

Anyone can deploy a LoRaWAN network!
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Class A

Always send,
receive after send.

Up to 10 years.

Deep sleep: ~10 pA
TX~40 mA
RX ~14 mA

LOW POWER

Class B

Time-synchronized
receive windows.

Not supported

Class C

Always-on receive
mode.

Support not ready,
but planned
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LIMITATIONS

Bandwidth
Payload size
Regulatory limits

Fair usage policy

0.3 bps to 50 kbps

51 bytes (DRO)
222 bytes (DR4)

1% Duty Cycle

30 seconds/day airtime
10 downlinks/day
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ARCHITECTURE
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VX Tracker

* Unstable APIs
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Network Operations Center APls ouT

Account Server API
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Application Manager API ttnctl
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<—> External loT Platform

Integration
Process



END-TO-END SECURITY

Devices Gateways Network Server  Application
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Network Session Key: Message Integrity
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Application Session Key: Join, Encryption and Decryption THE THINGS
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LINKS

¥ slack
https://ttn-ch.herokuapp.com/

https://opennetworkinfrastructure.org/

https://www.thethingsnetwork.org/country/switzerland/


https://ttn-ch.herokuapp.com/
https://opennetworkinfrastructure.org/
https://www.thethingsnetwork.org/country/switzerland/

