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LoRaWAN Server testing

○ The TTN LoRaWAN Stack was installed on the VM provided. The DataBase was created successfully and the server was 
started on http://localhost:1885.

http://localhost:1885


LoRaWAN Server testing

● The Things Stack requires two configuration files when installing with Docker: docker-compose.yml and 
ttn-lw-stack-docker.yml.

● For production deployments the example server address thethings.example.com in 
ttn-lw-stack-docker.yml must be replaced (also additional settings must be changed).

● In the docker-compose.yml there is a call for the configuration file:

 stack:
    image: thethingsnetwork/lorawan-stack
    entrypoint: ttn-lw-stack -c /config/ttn-lw-stack-docker.yml
    command: start
    restart: unless-stopped



LoRaWAN Server testing

An Example of ttn-lw-stack-docker.yml file can be found in 
the TTN documentation



Review on the LoRa ADR process
○ The LoRaWAN Adaptive Data Rate process is a negotiation between the End Node and the Server of which 

Data Rate value the EN should use. The Data Rate is set by the Server, and it is changed in the Backoff 
sequence process.



Review on the LoRa ADR process
○ If an end-device wishes to check for connectivity loss or if uses a data rate higher than its default data rate 

or a TX power lower than its default, the end-device SHALL periodically validate whether the Network is 
still receiving the uplink frames (from LoRaWAN link layer specs.).

○ When the End Node stops receiving ACK frames from the Network, it must initiate a Backoff sequence, 
changing the power and Data Rate in steps. 

Considering a CLASS A device, the time to run the Backoff process 
may be extensive (If an uplink frame is sent every 30 mins, 40 frames 
would take 20h). ACK_LIMIT and ACK_DELAY must be properly set.



NUCLEO LoRa Testbench and extending the LoRaWAN Duty Cycle
○ In the testbench develop for the NUCLEO WL55JC1, the LoRa Radio is configured in all the DR and TX_Power values in the 

Regional Parameters definition.

○ To allow the test to run automatically, a SYNCHRONIZATION process was developed to allow the RX Node to be configured 
with the same Data Rate as the TX Node.
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the TX Node.



NUCLEO LoRa Testbench and extending the LoRaWAN Duty Cycle

○ To extend the LoRaWAN Class A device Duty Cycle, 
the developed synch. process could be included in 
the End Node program. This would allow SubGHz 
Nodes (Nodes with simplified Radio configurations) 
to transmit frames to the End Nodes. The sensor 
information can be included in the LoRa frames sent 
to the network, extending the monitoring coverage.

○ In this idea, the End Nodes would provide a periodic 
Beacon and divide the subsequent RX periods in 
time slots, using timers (similar to what was done in 
the Testbench).

○ This process, however, would not support many 
extra SubGHz Nodes transmitting to a single End 
Node, unless a more complex MAC protocol is 
included (maybe a CSMA process).



NUCLEO LoRa Testbench and extending the LoRaWAN Duty Cycle

○ The WSN using this extended LoRaWAN DC would be organized like:

○ As long as the “hidden” regions are small (and would not required more than a few SubGHz sensor nodes to be 
monitored), the LoRaWAN End Node extended should be able to receive the frames and include the data in its 
regular transmission.

The SubGHz Nodes still use 
LoRa to transmit, but other 
Modulations could be 
explored as well
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Outlook
● The deployment version of the LoRaWAN server must be configured. Once 

deployed, the Gateway will be connected to the server, and we can test 
sending messages from the NUCLEO board to the network.

● The Data should be available on the NodeJS front-end application that will 
display the sensor readings.

● On-field tests of the NUCLEO Testbench will provide the necessary data to 
complete the Cost model.


