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Abstract

In view of LoRa low bit rate spread spectrum communication, this paper first analyzes the spatial
transmission of wireless communication, and analyzes the relevant factors of transmission dis-
tance in the transmission process. Firstly, the relationship between the distance d between the
receiving and transmitting antennas and the transmitting power of the transmitter, the sensitivity
of the receiver, the gain of the transmitting antenna, the gain of the receiving antenna, the carrier
frequency, the insertion loss of the base station’s transmitting antenna’s feeders and the air
transmission loss caused by the environment is analyzed in the ideal environment, so as to theo-
retically analyze the influencing factors of the transmission distance. The basic principle of Lora
spread spectrum communication is analyzed and compared with FSK modulation. Finally, through
a large number of tests, transmission distance, packet loss rate, signal quality, signal-to-noise ratio
index are analyzed, and the comparison results between the actual measurement and the theory
are obtained.
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Figure 1. Principle of LoRa spread spectrum communication
1. LoRa ¥ STl 5 R IE

3. LoRa ¥ SiE R R MEE B 54

LoRa ¥ # il il i n & W an B R, F P BRI R G E 5 58 BB AR T XOR (RE)IEH,
A RROEE T, IXFE, B T ERIR .
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dBm, #HEL SF7 [ R #%-130.0 dBm, #2125 dB, @15 B K B JF R 4.2 £ .
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Figure 2. Layout of multi point distance measurement between LoRa terminal and LoRawan gateway
2. LoRa £if 5 LoRawan X% S iE SN EH EE
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Figure 3. SNR of LoRa test at 1.4 km point and signal strength rssi
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Figure 9. SNR of LoRa test at 6.0 km point and signal strength rssi
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Table 1. SNR measurement average
2 1. {EREELE F191E SNR

{5 W B P 35 SNR (F2 47 dB)
14km(dB) 3.0km(dB) 4.2km(dB) 4.8km(dB) 52km(dB) 57km(dB) 6.0 km (dB)

355 5 LUD_Rx 7.4 0 0.4 7 6.4 -7.6 -94
% % LGW_Rx 3.6 -4.9 17 -14.5 -17.2 -11.5 -9.3

Table 2. Signal strength measurement average RSSI
2. (55 RENEFI9ME RSSI

5 LI &7 318 SNR (B4 dB)
14km(dB) 30km(dB) 4.2km(dB) 48km(dB) 52km(dB) 57km(dB) 6.0 km (dB)

251 & LUD_Rx -2 -7.3 -9.6 6.6 -6.3 -13.7 -13.2
S5 # % LGW_Rx -124 -117 -124 -128 -130.2 -111.3 -131.3

Table 3. Packet loss rate measurement LOS
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14km(dB) 3.0km(dB) 4.2km(dB) 4.8km(dB) 5.2km(dB) 57km(dB) 6.0 km (dB)

2 & LUD_RX 0 0 0 1.7 8.3 17.2 26.1
W <84 LGW_Rx 0 0 0 1.7 8.3 17.2 26.1
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