KIPS Tr. Comp. and Comm. Sys.
Vol.6, No.5 pp.231~238 plSSN: 2287-5891

LoRaWANS| M&E = S&le 2Tt Beacon-Less

=X+ al Oo

S& A Ping =X Al 71 231
https://doi.org/10.3745/KTCCS.2017.6.5.231

Beacon-Less Operation and Idle Ping Slot Control for Low Power
Communication in LoRaWAN
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ABSTRACT

A Class B device in LoRaWAN periodically receives a Beacon message from a gateway for synchronization, and it also periodically
activates a ping slot to receive data from the server. In this paper, we save energy consumption by controlling the beacon-less
operation which is immediately started on the packet loss. In addition, we propose a method that the server inactivates the ping slots
of a device according to the amount of messages, which have to be received from the server, to save energy consumption resulting
from activated but unused empty slots. The experiment with the 20% of packet loss rate showed that the reduced beacon-less
operation and the inactivation of the ping slot decrease the energy consumption by 96.7% and 60% as compared to the existing
method.
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Table 1. Results of Measurements with Car

Range ggnnslbnirtt:é Nruerélelz‘c;fed()f Packet. o3
packets packets ratio
0-2 km 894 7838 12%
2-5 km 1215 1030 15%
5-10 km 3898 2625 33%
10-15 km 932 238 74%
Total 6813 4506 34%
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Table 2. The Average Number of BLOs in the Existing and
Proposed Method Respectively

Nc 10 days 100 days 1000 days

1 150.600 136.710 134.989
4.800 4570 4.459

3 1.100 0.980 0.896

Table 29} Fig. 9(a, Fig. 9(b), Fig. 9(c) L=l el
o} 7Fo] N2 2 £ 307 AAE A4S 7)|E7 W 1)
BLO7} dolvb= 371 44 06%, 0.1%2 0]
2 AR 7IEHE

A e e AQALE 2 3 B
o
=

ilh)

ol
==
ol
o

rlr
o
tlo of

o8
oy
(@)
N

)

N
T
)
il
%N
N

£ o
Mo
o
i)
2
&£
N,

fo rlo M X o

Do
w
=)

=

N
¢

12
oft XN &
> N

iy r

&

[>

w

4

O>’

o

o)

=

o

offt

2

ol

ol

~N

Ho

%

>~

uls
iV
>R
o

i)
fo
ol

o
B

O
rlo
a’
%

o
ol
)
o
o
M
=
Do
=)
>
=
N
>~
>

e ok

s o
o

2 AN Mujoh S 3 s7]shs dAE 7l B
AES 919 AP U3 0% THAEGoH Ao v
FARZ dolHE Bl AF FES 40%= A48T Ping
EE2 TV 23], 1283 = FH 4, HUgow 43S stk

Table 32 71& 9 Al¢k W o= 1009 HZ 342

675008 7] Wl Ping 35 7tz 2, 1283]% AAsta
283 Ping 35 3xolth Fig. 10(a)¢} Fig. 10(b)&= Table 3
o] Ping 349 128815 == YelNoH, Fig. 10(a)
o] agfZoA ¥ RS T ZTE Ping £4 2 Wl Ping
58 @3 =, 0 2ol I EE Ping 4l 18
E}. a8 Fig. 10(h)2 AlRb7I el Zegjzolw Fig.
JollA] F7he a2l O RY X E AHERE E
Hhol Ping %5 HE43) sto] Wl £XE5& YA

=2 N =2 =2
s 29 aegzol.

b o
Fd FUIO

Table 3. The Statistical Results in the Existing and the
Proposed Method

Number of Pings within Ping . Saved
. > Ping loss .
a beacon period reception Pings
Ex1st1ng method 43593 92959 0
2 times
Existing method 2798566 | 5940762 0
128 times
Suggestion method 43706 10011 81936
2 times
Suggestion method 1 orq7709 | gaosg7 | 5242032
128 times
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