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[Abstract]

The Internet of Things is a network technology in which various objects are connected based on a network to process information. In
order to connect objects to the Internet, the characteristics and environment of the communication channel must be considered. Recently
proposed LPWA (low power wide area) network technology has the advantage of supporting low data transmission rate and wide
communication range while operating at very low power, so it can be applied to various applications of the Internet of Things. In this
paper, the performance of the LoRa system, one of the representative LPWA network technologies, was analyzed. In particular, the error
rate performance of the LPWA LoRa system according to the main parameters in the Rician fading channel was evaluated. As a result of
analyzing the performance of the LPWA LoRa system, it was found that the error rate performance of the LoRa system applying the
CSS(chirp spread spectrum) modulation method improved as the signal-to-noise power ratio of the received signal, the strength
parameter of the Rician fading, and the spreading factor increased in the Rician fading channel including AWGN(additive white

gaussian noise) and Rayleigh fading.
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1. AREQIEUE fIs Mokl LPWA 7|&
Table 1. Comparison of LPWA technologies proposed for
the Internet of Things.

Technology
Parameters NB—IoT LoRa WAN
433, 868,
Frequency 700-900 MHz 780, 915 MHz
Bandwidth 180 kHz 7.8 — 500 kHz
Packet Size 16 — 2536 bits 20 — 256 Byte
Multiple Access OFDMA Pure—ALOHA
Uplink Modulation BPSK, QPSK LoRa CSS
Down Modulation QPSK LoRa CSS
Encryption 3GPP 128-256 bit AES-128
Forward Error
Correction YES YES
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