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Anvendelse - karakteristika

 Transmission af små mængder data – f.eks. fra sensorer

 Relativ lang rækkevidde – afhænger af ønsket transmissionshastighed

 868 MHz og 433 MHz - Chirp spread-spectrum modulation

 LoRa er den fysiske modulation

 LoRaWan er netværksprotokollen.

 Båndbredde: 125 kHz, 250 kHz or 500 kHz

 Lavt energiforbrug.

 Ingen behov for licens.

 Sikkerhed: AES-128 kryptering

 Frekvensplan DK: EU863-870 & EU433

 Regulativ:  CEPT Rec. 70-03

https://www.thethingsnetwork.org/docs/lorawan/



Chirp spread-spectrum modulation 



LoRaWAN arkitektur



LoRaWAN frekvenser og kanaler i EU

 Frekvenser: 433,175 – 433,375 – 433,575 - 868,1 – 868,3 – 868,5 MHz

 Båndbredde: 125 kHz

 Data hastighed: Transmit power:

https://www.rfwireless-world.com/Terminology/LoRaWAN-Europe-Frequency-Bands-and-Channels.html



LoRaWAN data format

https://www.thethingsnetwork.org/airtime-calculator



Restrictions 863 – 868 - 870 MHz

 General:

 Uplink power: Max 25 mW (14 dBm) + 2.15 dBi antenna gain (from node to gateway)

 Downlink power: Max 500 mW (27 dBm)

 Duty cycle (ToA): 0.1% or 1.0% depending on channel (Time on Air)

 Sample 1%: ToA = 530ms => after sending we have to wait 99x530ms = 52.47s     before 

sending a new message.

 LoRaWAN network:

 Uplink air time: 30 seconds per day (24 hours)

 Downlink load: Max 10 messages per day

https://lora.readthedocs.io/en/latest/#in-europe

https://lora.readthedocs.io/en/latest/#in-europe


LoRa modules

 433 or 868 MHz:

 E49-400T20D CDEBYTE

 RFM69HW 

 LILYGO® TTGO LoRa32 (ESP32 based with OLED display)

 TOGO ESP32 SX1276 (ESP32 based w/o display)



Vejrballon modtager: MySondy GO v2

https://mysondy.altervista.org/mysondygo.php

https://github.com/dl9rdz/rdz_ttgo_sonde/wiki/Supported-boards

Frekvens: 405,3 MHz

Effekt: 60 mW

Protokol: RS41

https://mysondy.altervista.org/mysondygo.php


Dragino gateway

https://www.dragino.com/products/lora-lorawan-gateway/item/143-lg01n.html



Dragino gateway

https://www.dragino.com/products/lora-lorawan-gateway/item/143-lg01n.html



The Things Network

https://www.thethingsnetwork.org/



The Things Industries

https://www.thethingsindustries.com/stack/



Mere info – links:

OZ 2021 november (5) side 46 og december (6) side 18: LoRa for begyndere

https://www.thethingsnetwork.org/

https://www.thethingsnetwork.org/docs/lorawan/

https://www.thethingsindustries.com/stack/

https://www.thethingsnetwork.org/airtime-calculator

https://www.rfwireless-world.com/Terminology/LoRaWAN-Europe-Frequency-Bands-and-Channels.html

https://mysondy.altervista.org/mysondygo.php

https://github.com/dl9rdz/rdz_ttgo_sonde/wiki/Supported-boards

https://www.dragino.com/products/lora-lorawan-gateway/item/143-lg01n.html

https://www.mobilefish.com/

https://www.elektormagazine.com/magazine/elektor-272/60932

https://www.elektor.com/products/develop-and-operate-your-lorawan-iot-nodes?_pos=12&_fid=540d657f4&_ss=c

https://download.e-bookshelf.de/download/0018/2912/77/L-G-0018291277-0079156192.pdf



Demo hardware

ESP32 med RFM69 modul



Demo software

Arduino IDE version 2.3.2
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