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What are multi-hop LoRa mesh networks?
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Needs for multi-hop LoRa mesh network?

Strengths
● affordable (hardware & operation)

● fast-to-deploy

● no deep technical knowledge needed

● geographically flexible

● low-energy consumption

● no network operator contract

● off-the-shelf microcontroller-based 
hardware

● support “light-weight” applications

Potential issues
● not providing high data rates

● lack of standardization

● not providing real-time communication

● only few implementations
○ community-based 

■ Meshtastic 
■ LoRaMesher 

○ commercial

As a connectivity solution?
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Technology: LoRaMesher library
● A library for multi-hop LoRa 

mesh networks

● Node-to-node 
communication

● Distance vector routing

● Going beyond LoRaWAN

● Developed at since 2021

● Open-source

● git repository:

https://github.com/LoRaMesher/LoRaMesher 

Multi-hop LoRa mesh networks 

https://github.com/LoRaMesher/LoRaMesher
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Usage scenario 
    1. Applications on IoT boards (LoRaMesher node with application code)
    2. Applications on end user devices (LoRaMesher node is router)
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Permanent deployment of 
LoRaMesher nodes at UPC 
campus:

Scalability
experience 
(so far)

https://tomir.ac.upc.edu/loraupc/index.php 

https://tomir.ac.upc.edu/loraupc/index.php
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Technical readiness
Routing table of a node.
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Large messages of 1014 bytes are sent from three nodes in the LoRa mesh
network (id 46300, 50884, 59304) during 24-hours to a gateway node (id 56636)

Technical readiness
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Evolution of the value of the MessageId field along a 24-hour experiment with 14 nodes

Technical readiness



How to develop with 
LoRaMesher?
● Hardware: ESP32 microcontroller 

board, e.g., T-Beam

● Code in open git repository
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How to develop with LoRaMesher?

#include "LoraMesher.h"
…
LoraMesher& radio = LoraMesher::getInstance();
…

void setup() {
   … 
   setupLoraMesher();
   createSendMessages();
}

void loop() {
   …
}

1) Take an example

1) Integrate library

EXAMPLES
LIBRARY
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https://github.com/LoRaMesher/LoRaMesher 

https://github.com/LoRaMesher/LoRaMesher


How to develop with 
LoRaMesher?

   Log messages from serial port
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Routing table at startup



Technical details: Tasks in LoRaMesher

● Task-based execution

● Uses FreeRTOS

● Example: Routing a received data 
packet

13



● Received_Packet_Queue

● Send_Packets Queue

● User Received Packets Queue
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Technical details: Queues in LoRaMesher



Diverse considerations

● Opportunity of bidirectional 
communication with the Internet 

● Standardization

● Tragedy of the commons

● LoRaMesher community (developers 
& users)

● Community networks
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Discussion

● LoRa mesh network deployments 

○ Performance

○ Costs 

○ Deployment time

○ Ad-hoc networking capacity

○ Technical knowledge



Thank you for your attention!

This work was funded by the Spanish Ministerio de Ciencia Innovación y Universidades 
(PDC2023-145809-I00/AEI/10.13039/501100011033 and PID2023-146066OB-I00, AEI 
2023 Knowledge Generation Projects); the Recovery and Resilience Mechanism of the 
European Union, and by the European Union NextGenerationEU.

Git repository: https://github.com/LoRaMesher/LoRaMesher 

Discord
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https://github.com/LoRaMesher/LoRaMesher
https://discord.com/invite/SSaZhsChjQ

