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ABSTRACT

In the EH-WSN (Energy harvesting wireless sensor network), a MAC (medium access control) protocol is required to select
a relay node considering the power status of a node. Existing EH-WSN studies emphasize the power aspect, so it does not
consider the QoS like the urgency of the sensed data. The required power and transmission delay must be changed according
to the urgency so that the medium access control according to the data QoS can be performed. In case of relay node, relaying
data without consideration of data urgency and node power may cause delay due to power shortage in case of urgent data. In
this paper, we designed a MAC protocol that minimizes the power shortage that can occur during emergency data generation.
For this, relay node requirements are set differently according to the urgency of data. The performance was analyzed through
simulation. Simulation results show the reduced latency and improved reliability of urgent data transmission.
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Fig. 2 Data sensing and contention window for urgent
data.

T} E CW,,OHH %Fjéé
S %i’o*% A=A Hlk

>
i
M
e
k=3
K
In
rr
Q
S
2

H=
HEE sleepEEE Soj7tohe A
9 A ok

IV, Hlojefe| Iyt LEo| M
e SH =9 LMEH

ZEfoll

41 M e SH e 27

ZJALe] FAEE] ARl wEt ==l
Besll dio|t) 24 oS0 AE AES 133}
leEZo] AR HofstA Hobd, A=
Ag nZr2 9l AL x| A|7to] Hof

L, ‘L’ﬁ’ﬁ. J glole Ase A 4 g "k 2

=R A L olof e BAS Sldsl7] YA FA) =
EE0] e Ao ue} 1 EE0] BhelS THIA A

Gk
ol whet A 7Hs et =0 BRle Algtste] Kol
LA ol it EE0 WY AR
A1) I Zol] o5 WS T, ] AARY By 2

EYT] = E: - E;.’E + Eh * Ts‘leftp (1)

ot} £, w0l WAL S4AlsH=T] ot o
ol T, & &3] Lol7} Hek. o]of 2e 4]
AL 7O B0 FARES F 7HH o] Yz
Rk WA, 8 71004 dolelE A F ol

o

0.

2o] thg F7IoAE dlol8E Aatslo] e A
2ol @ A, Y LEES el 0 R PRIk 17
1 gk 7 F oA HolelE A 4 A, ok
o] 7)ol dlo| 5 A% ak7]ol FHakA] Tt whol 4l
22 21 B A9 el B2 BRI,
o3 - EEtel S Hgo] uteh el uket Ao

1006



OllAR| S| AL

Yof =
et EﬂOIEM QstabA ek alabalal 4ol
1= 5] 1] o ) Hlo] b 29] e
2 5o tﬂola A4 o) Ao ad st
F7101e 2% w5 Aa) 5] geo] 2gdes
F 7R lem 5| b FolEA Het SR Y
QL Aol HE Aol 2 Bl 19] emgut
ol Folte s Phep, NEH B st b
HE Blole g Hab]o] SR ol ae L 7

mon

N
oo
e dlo e

%S

OJ:.‘-]_L;

ﬁoﬁ T

=2

Qe N

wh o] A THeE e EE0] 471 Zoj 54 gk, ¢
BEE Q) Aol A= e Alo] £ %4k vl 29] =

S| Sg Ao] 2 B2k Ul 4] 21 glo] U] 47
o] 7M7) ol AEHOR 7 TFee E 50
o= Sof U @ Aotk uteb ARk MACE £
& 715t vl elo] Aol glof 4] SAH L S 7}
Sohu, Ag B AR 3 713 lolg o] A|el A
4

42, AZE SA =0 M

XﬂOPE] MAC T2 EZL2 ZA =50 S| /\1-51-01]

et 54dE 9 EE SARE] ACK 515 2
o} 22 Ol = 2 ]o]QlT}. X2 2T oA ACKJH%\—%

SAIBH TP Aol A 0] FARES Aelshs W
QFole}. 20] FAw T Sg ARl et J1g v
o] shetaty] of 7] WEe] M) mE Aol 115
Argtolabal 7FARE 4424l 7FsE BE wEEo]| A4
Aol FolshA Bk, 13 i ESL AS RES

23E Bjo]62 ltkel Bt eo|ME AHE AAA
0 ATk MEA lolel AR 11Fe 4
Foleha TSI, ACK HZlo] EHI HIES setA]

e

¢

18 33} o] 0] $A w541 C
E i @R Aol o)A $441 2 4 9)
%ﬁ%ﬂﬂ% 641 19] S0l 1 D= e}g) 29]
%7 =291 Cot D= 3 Aol thst
o = §17] e WE sk Ao Hol 3

A317] glat el 19] e 5L @ 7)o
A lo]E) S A4 3 ol reo] T 7oA ¥

rlr i

|

MM ELIT0IM cl|o|Ee| 2154 S 123 Qo

4
iz
$
(@]
i
a1
T
nx
2

olEl 2 Aslr]o] ZEe Aol
o2 golEE A% T 4 Y=E
CW, oA ARsl =R sla, He
23 ER] 20] mEEL O, 0l A]
ZA =B CE O, T4 uES A% 814 57
2o lo]El S A Ao AT 4 Q) mE CE
glolel 2 4413 3 dloje|7} 71gdlolE ¢
sholstar 710l B Y A4S ACK Tj7lo] S vE

£ setA] ] o] ACK 7l 2 53tet.
Node in higher grade

, T ! T

Node C ' : DATA A
in node groupl : 1 I
Backoff i :
. oo

Node D i :% B, | cancel th beacon

in node group2 i Backoff i
l :

44— 4——p
H !
1

Contention window Contention window
for node groupl for node group2

Fig. 3 medium access first relaying node.

43 tlolEi2] 2140l e Bl e e
A9) grade®] FAwER FE) ACKTAE 41 W
194 v Tobat 4 Qi 519 grade] FA| =
NG Aol 113 9ol BE Bele] e
A2 918 el Folshl s Akl

B1 19] wEST 34

™~

|
T F]O

o
H
(o _% ol

2 ox |0 R

ot

=

X

rr

N

1 m[

2

i

L

o >4 ru

R
2

o
Ll
ot

UES ?E}EP-
49} o] 2zx9] T4 E2RH
T 9] grade?] kESE FE 1|
olf7} AEd A & elshH BHY 13} 20] k=50
L 7AYol ZhofstA et o, TLE 4ol A Hzo] X1
glolE HE Aloll= By 19] == F= CWI & F3liA
back off E}]-2 ekl g}¢] 291 =& EQ} G= CW2
£ E3J|4] back off B[]S St} Hho} E}9]1 9] == 50|
Yo|ElS 4418 SHE-S M} B Bk Normalel 7
Folliz B9 2] 158 Z2of o] 314] 917 Bl
19] 150 A Ao] 2HoISHES slo] Bhe) 20] leE s
o] 1w dlole A Al HlolElE SAY AY JHE
7HE 4= Q1 gtk oA e e I Aol A=

N

>

¢
-

1007



M EEASIS|=2X]| Vol 23, No. 8: 1004~1010, Aug. 2019

o

Ae 17 Aefof whA] = =58 Zof 7133 glolg
£ Hrp oA o g $A & 4 Q1A €k

ACK packet from node in
higher grade
Contain data urgency

Node E
in node groupl
Node F A

in node group2

Node G A

in node group3

;
cancel the beacon trangmission
1

SREE
1B

B| ! DATA A

i
'
i
:

!

Contention window
for Node group2

Contention window for
Node groupl

Fig. 4 Relay node selection according to data urgency

Aol AQkSHE QoS7IvEe] MACZZE
29 A% LA 93] ABHol A Sastc
AEHo] A 15 FA=ESE 3AY HSE e
ou] dlolele] 11FAE TskA] ki FAR AL

2
£
)
B
H
2
lo
:?-L_'.
Y,
o
5
£
@
Flo
>
o
ey
o
r>~
o
1o

o uteto 8 & A=) g Aol [13].

Table. 1 Networking parameters for simulation

Parameter Value
Data Packet 128 byte
bandwidth 250 Kbps
Tx power 31.2 mW
Rx power 222 mW
power in idle listening 13.5 mW
SIFS 192 s
DIFS 640 s
Beacon 12 byte
ACK 14 byte
slot time 320 ps
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