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[Abstract]

Recently, there have been many studies on the IoT environment in which the sensors attached to the equipment automatically transmit
and process the site information in real time through the network to control the equipment. The core of such a system is a network for data
transmission and reception, and a wired network with wide transmission distance is a priority. However, in the case of a wired network,
there is a problem that the time and cost consumed to configure the communication is higher than that of the wireless. In this paper, we
propose LPWA - based wireless data transmission system using LPWA and BLE communication to solve this problem. The proposed
system collects data from equipment through BLE and transmits data to the server using LPWA. Experimental results show that the

spreading factor of maximum length of LPWA is 8, and the minimum length is 9.
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Fig. 1. Comparison of loT layer architecture with industrial
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Fig. 2. LPWA-based wireless data transmission system
structure.
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Table 1. Comparison between classic bluetooth and BLE.

Tealesl Bluetooth Low
e Classic Bluetooth Energy
Specification )
For end—device
Frequency Band 2400 to 2483.5 MHz
Modulation FH/GFSK
Modulation 0.35 0.5
Index
Number of
Channels 79 40
Channel
Bandwidth 1 MHz 2 Mz
Data Rate 1~3 Mbps 1 Mbps
Node/Active 7 Unlimited
Slaves
Power <30 mA <15 mA
Topology Scatter net Star
Security 56 to 128 bit 128-bit AES
Voice Capable Not Capable
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Table 2. Available copy power per LPWA channel.

Channel Gy poren
reference value
1,3,4,6,7,9,10,12,13,15, 16, 18 <3 mw
2,5,8,11,14, 17,19, 20 ~ 25 <10 mW
26 ~32 <25 mW
20 ~ 32
3% Outdoor fixed point to multipoint <200 mW
(Only point to multipoint wireless devices)

E 3. 82| LoRaWAN Fik HHE
Table 3. LoRaWAN frequency band of Korea.

Maximum EIRP output
Frgggéenrcy Bandwidth — power(dBm)

end—device For gateway
920.9 125 10 -
9211 125 10 -
921.3 125 0 ~
921.5 105 0 ~
921.7 125 10 -
921.9 105 » >
9221 125 m =
922.3 125 12 -
922.5 125 12 -
922.7 105 ” -
922.9 105 ” -
923.1 125 ” -
923.3 125 12 -
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a8 3. ool MM I BLE Beacon M& Z&
Fig. 3. Data generation and BLE beacon transmission
module.
Module No. Data length ‘ Data Type ‘ Sensor Data CRC
( | L L L J
| | [ I |
5Byte Variable(1~2Byte) 2Byte Variable(5~20Byte) ~ 1Byte

J8 4. BLE Hlolg] M& @7l
Fig. 4. BLE data transmission packet.

a8 5. LPWA 7|2t Access Gateway 3|2 % AR
Fig. 5. LPWA-based Access Gateway Circuits and Photos.

38 6. LPWA 7|2t Access Gateway 3|2
Fig. 6. LPWA-based wireless data transmission system
circuit.
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