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Abstract: In recent years, IoT systems with low power wide area (LPWA) wireless communication stan-
dards have been deployed. LoRa is a kind of LPWA, and it employs ALOHA as its MAC protocol. ALO-
HA allows communication collisions, then it is a problem under the large number end-devices circum-
stance. Therefore, the application of the time-division multiple access method has been studied to avoid
communication collisions. However, in LoRa communication, the communication interval for one node gets
to be large because of its low data rate. As a result, the real-time performance of the system gets to be de-
graded. In this paper, we propose the time division multiple access with dynamic spreading factor control
in LoRa based on the existing time division multiple access method. It optimizes the data latency and the
reachability. This paper also reports the verification results.

Keywords: Low Power Wide Area, LoRa, time division multiple access
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spreading factor.
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Fig. 13 Software configuration diagram.
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Fig. 14 Gateway software configuration diagram.

LoRa JIi# (SF i) ZRXET 5.

e Collected Data - Reliability Requirement
ZENT Y MO L7z T — 8RR - R
Th. NTRA=FRI A LT L— ADOFEICLELH
R EMZ R L TH <.

e Time Frame Scheduler
EERBRR ORE & 4T /54 AMO SFE L) 215
MDA V2= V%479 .

e Parameter Data Builder
[#ERMGKZ] - i CH - %731 20 SF ] &t
TG RA=FF =8 %HERL, End T/Nf ANDHEE
Ny b ERERT .

B 152 End 784 A0V 7 by = THER X % /R T
End 73 A TIZLL T OEEZ M2 TH Y, Python 7'H
TILERNTHI DY AT LAERERL T 5.

o Packet Collector

Gateway 7N A6 70— F¥ v A M RETHED
NCTEINTry zeZGd s, BTy bhb87
A=Y TF—=FHRWHL, ¥4 07 L— 2055 L AR

© 2023 Information Processing Society of Japan

End Device

GPS - Sensing Device

w1

Sensing Data Acquirer

Send Data l
Packet Packet
Collector Builder
Parameter Sensing
Packet Time || Pata Packet
[SF] Frame I[Configuration
[Timeframe] F ’ Packet

1 rx | et

LoRa Physical Layer

15 End 7854 AD YV 7 b = 7KK

Fig. 15 End device software configuration diagram.
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Fig. 16 Evaluation methods for the proposed systems in mobile

communications.
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Fig. 17 Evaluation method for proposed systems in time division

multiple access communication.
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Table 6 Evaluation results in mobile communication.
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Table 7 Evaluation results of communication experiments with

time division multiple access.
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