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Abstract:

This project focuses on establishing the communication section of the Smart Soldier project and implementing
its communication protocol. In this project, the LoRa physical layer has been implemented in both software and
hardware. The LoRaWAN protocol is also used to manage the communication between LPWAN gateways and
end-nodes as a routing protocol. Due to high sensitivity, LoRaWAN had not been trusted in this project, and it
was decided to implement the LoRa physical layer initially and practically. Additionally, in another section,
LoRa data is converted to LTE and sent via an LTE module, which enables the use of multiple protocols for data
transmission and reduces the problems associated with each of these protocols.

The LoRa physical layer is used as a long-range communication link for communicating with end-node devices.
In this project, this physical layer has been implemented in both software and hardware. Additionally,
LoRaWAN and LTE protocols are used for data transmission.

In addition to managing communication frequencies, the LoRaWAN protocol serves as a routing protocol for
data and power levels for all devices. End-node devices in this network operate asynchronously, and when data
is available for transmission, it is transmitted. Data packets sent by an end-node device are received by multiple
gateways and then routed to a central network server. The data is then sent to application servers.

However, there are some problems related to the performance of LoRaWAN confirmation transmission.
Therefore, due to high sensitivity, it was decided to implement the LoRa physical layer initially and practically
in this project. This technology demonstrates high reliability for moderate loads. Additionally, in another section,
LoRa data is converted to LTE and sent via an LTE module, which enables the use of multiple protocols for data
transmission and reduces the problems associated with each of these protocols.
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