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Analysis of Low-power-based Communication Technology to Build a Mobility
Connected System
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Abstract The importance of connected technology that connects products or systems is increasing. Connected technology is a concept
that can communicate with surrounding objects and connect to each other through a network to operate as one system. In particular, it
can be implemented using wireless communication, and various conditions are required depending on the application system, such as
communication distance and speed. In this study, we analyzed trends in communication technology for the implementation of
connectivity between mobility devices such as self-driving cars, drones, UAVs, and shared mobility devices. The communication
distance, speed, wired and wireless status, etc. of the latest communication methods currently commercialized or under development
were investigated, with a particular focus on low-power operation. We identified the element technologies needed to build a low-power
long-distance communication (LPWAN) system, and initially developed a plan for constructing a connected drone. The analysis results
showed that it was possible to implement a connected system using the LoRa system, and an example configuration method was
presented.
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Fig. 1. Types and definitions of Internet connections
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Table 1. Drone Connected Network Requirements and

Characteristics
Value Parameter
Range 100m ~ 1km(open land)

Power consumption 1 year battery life

data throughput usually less than a few kbps

wireless chip—set

) $20 or less
price
transmission delay independent of delay
Individual

under $100

subscription fee
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Table 2. Comparison by short-rangel communication method

ltems Bluetooth ZigBee Wi-Fi UWB
Frequency 31GHZ~
. 246z | 246 | 2dGHz | TP
IEEE IEEE IEEE
Sandd | g5t | gpisa | sit nl
Commu-
nication 1710m 10720m 100m >100m
range
commu— ~
ncaion | 1ovos | K01 jivgs | >tooms
Kb/s
speed
E”mte'on PN code | AES-128 | WPAPSK | THSS

solsjol B 714 Bol 285}
& 4ol W A28, UVB 52 4
¥ 71% B0l WAL AW e
3 9 el ofelgol Qs AAolth ® 20 ¥
F8l 98 3717 P 23 m@](uwsmw EXY
% b5 Aol o vmE YRl
472 %ﬂg ks %LAN% A4 4 IEEE
A% 6Gbisol S3A
24 Az} 4ol -?@ﬂum zg ‘%‘101] e, =
@ RO Qs ARNFAE A Aolrh A
S Bk, AMEIE A FHNA ol
9 8% HolHE AEeH WEgw 14 Holg
F4o) WA gk & T ulelx e mUH

g AA AR AdAdo] FEH Fu HE HEOoRT U}
Stk & TSR dhe AlEe] ] g2A ¢
A 1&FA, AAE AEFA, A 14584 T
Aglo] "esit, B dAfods 9AE ALEEA Al
2Hlo| FHE T BAsax gt @4 2 A4
Hu e dAE B F A Jes 23 A
WAL g Al Hlxd_% o Ao R FEo] The
3h ® 39 LPWAN 7] FE JERAAT

Table 3. Comparison by LPWAN method

Dedicated network Non-dedicated

type

method network method
¢ Unlicensed
band wide-area * Cgllular—based
loT technology wide area
communication
* Use of network
independent -
expla communication e Use of existing
nation network mobile
communication
¢ Use of ISM band frequencies

frequencies
o Utilize established

¢ Low construction LTE network

cost
* 3GPP Standard

* LTE-M
* NB-loT

exam | ¢ LoRA
ple ¢ Sigfox

+ SigFoxs} LoRa7} 3
2= LTE, NB-IoT Z18]1
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Table 4. Comparison by LPWAN method
lethod Private NB Cellular NB
ltem SigFox LoRa LTE-M 5G loT
based IEEE 3GPP 3GPP Rel.
standard | sefSaNBI | " 15007 | Reli2 | 158Beyond
transmissio | U:160bps | 50Kbps/ 1Mops/ 10Mops/
n speed DL:600bps 20Kbps 1Mbps 10Mbps
ISM Bands EU:8§7”86 LTE 5
Bandwidh | (EUBSBUS |\ ;o050 | Bancwidth | Bandicih
Q02 8
price and
complexity % 8 $1340% %
power
consumptio | 7.5 Year 9.75 Year 1.5 Year 1 Year
n(2000mAh)
SUbeCelp“on $1/year Siiyear | $279Month | $30/Month
communicat Under
ion 2715Km 2575Km 2575Km
) 15Km
distance
chanre 500/250/12
modifier 200KHz EKHy 1.4MHz 02.MHZ~
bandwidth
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‘ Set range ‘

l

‘ Data rate and number of nodes ‘

l

‘ Power source and surrounding environment ‘

‘ Regulatory issues ‘

l

‘ Size and space ‘

l

‘ Cost and Security ‘

Fig. 2. Wireless application requirements derivation process
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Fig. 3. LoRa~WAN network configuration
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Fig. 4. LoRa—based drone connected system
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