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ABSTRACT

In this paper, we propose a new low power
beacon listening scheme for periodic vital signal
monitoring in wireless body area networks (WBANS).
Because data of the beacon frame rarely change, the

node does not need to wake up to receive all

beacon. The proposed scheme determines whether the
node wakes up or not for beacon listening using the
periodic properties of the target applications. The
scheme is compatible with the IEEE 802.15 TG6
standard. The simulation results show that the power
consumption of proposed scheme is similar with non
beacon mode and 25% lower than the normal

WBAN scheme at electrocardiogram.
[.AM 2

HUEE 9|8 7]7] Sl FAEA 7]se] AHEE
v Z Wxle] *W&EE} FH22 E x| n) e} 3o
A5 2] A A M ES A Al2glS olg &
ol g3t 5 }—t— e E‘H‘q"ldr- At o7

q3k8k 74184l ¥ IEEE 802.15.6
o] AE AAYkon o] FF& <A ﬁ*% el 24
3] Akt ol ZeiAle 1S A 8AREES 23
gkl ol B EAS 913 A4
A& e Aol 2

weje] wA7} ojed - 1AW A= 52 717]
oA olUA] &8 7P F83F A F shich o
il 7171‘ o FdellA 42d7k Agelol sl &
t}. o] 5 glef BAIRES BI83 4 Y ons=
=2 AL vlg- Fashch?

A Al HEYFelA e B A1y
Joks] ol el g8 e enjd= A
44 B713F dae]e v S Fl
713 fAIge 2 di7] AES
ﬁL HIZ ALE S W] ARk Eo)7]
Sk=Egick e, o] daelEelM= 715}
0& B Axrt WA A2 nE FAlS
nho] EAlsA] W

=4+ IEEE 802.15.6 %

B2 A x~H oﬂ

A
1B
)
4 l_{'
lo
N
i

\1

O]-‘E

313!

o

Nlm N{N T
-[n

[e3

|

o}

sl
2

115

O

T
;EN o
N

_iw

f

of
it

o

ol
E

=
kﬂ_H

j&—pﬁﬁmi&r{m
:oé

r}m L
01_, 9]

Fole) B
qusp— o] E8AQl B 54 7S Akt
ol Ak € wAle rerk BEa% HES A &
3RS S LY MRS PAFORH o
uR 8-S A3kl

.2 8

—

+ First  Author : (ORCID:0000-0002-0135-9934)Yonsei ~ University

public@yonsei.ac kr, 331

School of Electrical and Electronic Engineering,

°  Corresponding Author : (ORCID:0000-0002-2533-9292)Yonsei University School of Electrical and Electronic Engineering,

jaekim @yonsei.ac.kr, 3|4

= E 1 201903-023-B-LU, Received March 18, 2019; Revised March 31, 2019; Accepted April 1, 2019

1121

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-06 Vol.44 No.06

2.1 Hielsk= HIZ 41 e

B2 2y =Y (superframe) F7]vkc} #4%=
Elc} AlE e v 58l ol =ds] do] 2 o
Bo] 7k Aols 2AF 4 ek e Eao)
b AE FEklA dlole] A & 4 9lck BE
ol offE F71#Ql dHlole] 42 £]3F managed
access phase(MAP) 77+s 53l $o] o] Foizlc).
o] FFtol|A r=E2 own| sl kel Z3A %
o] ARbe i

Ak el e e Hole]
A4 1% AR Fr el ShaeE 47
gt dlole] A 771 o Alees2iE AeE=
acknowledgement(ACK) Z#|-> =7} v 41
<= 9% B2 Al A7 Deg e =de] s
ERRIL ke o] o Zee] ) W S2F AEE
A3l AR Are| v|ES A 5 9lck

I9 12 7F ko) A5E e Ey]] Fo]eA
A 7oA S Aol R Aol A IS
AR AlE e oz gle] A A S3el4]
HES ASgh AlE|rew 444 7o Zdq) 571
o] B AR o] EE ruSlA dulr] At
of Al s A o] kel k], vk
T = 2, T 7 Fof] == 304 ACKS &
3] ok 30e] e A Pt Foll BE kT
= &S A1) 918 B AR IRk ol
kAl o2 HA 52 AElE Fo] AY 288 Y

ol

ARE 71 o] e 245 S sl 53
A& AgE o] 1 Aletalr] $la) sele] 1R

Start to notify nodes All nodes receive
to receive beacon frame the new beacon frame

Center Node

Node 1
—rm o wm fw
Node 2
— - my o owf
Node 3 - Transmit beacon
B - Transmit data
[J - Receive ACK
[ - ACK with beacon alarming

22 1. Alksks v Al 7
Fig. 1. Proposed beacon listening shceme

1122

A 7 E BE HE =
ol ¥Akgo] WAT F glrk & 5715k el
]

WBAN oA EE 732}

EAb IR SAE AHT W em S A
FA3) e 53 F718HE 915 vk vl
fafe wmeoh AE7ske] e Aol B 4

H) AolBN) Sl S Theat g2o] Akt -

Ny = L 1
“ Tframee M

Toe €5 7F= AZE, Thame & ZHY 245 A7)
v 0= 22 Astes Jepdck mepd glole) A
EF717F Np B} 22 == B d)ile)| immediate
ACK(-ACK)S.2 &% 7|3k f18lk=s gt
dlo]e] A F717F NrRr} 7] k= 57]3) 7]7ke]
Nr& 239317] Aol 521 A2 gkl v|E& &
Al 4 olrk k= 5715717 Ned 23317] A
ol A7) 2MAE E713k817] $l8) Bl Alsk] $
3 Z2F el R Agsich Ak 7oA = ol2lgk v
Ao &3 5713 #AE Ak

oHF WBAN A|2=Hlefx] v|E 4] 52 27
e vl Al e Al 2y Algk 7y ell
Al B Al BE2 dlole 7, ACK 73} vlE
Al eS| o A=) uleba Alqk 7] elA
I 83k B 4l FE-2 AU WBAN Al2~Elnc) o
olAA Flch o] gls] MES = AdA Z2A|2v)
ubgsie] Az 4wzl Z7RAZICEY o)e] whE ok

m & &
7] A2 WBANeIA ARSH = AAE wel
< =Y e rlees saEgivh Adee]
& AEE H5 200Mhzell 2 F71H<] HlolE S

AAZICL 7L gre) e gle] Aol 200ms E 7P E
], $%] dolelE 3 Hples e}
ojeky] Exfg)e v]E mo] MAP T7kllA] #E]

www.dbpia.co.kr



= | WBAN 3HAolM F714<l Al 548 43 AAY v 4l 71y

ERRRL
Table 1. Simulation parameter list

Parameter Value
Beacon packet size 29 bytes
ACK packet size 9 bytes
ACK packet size at proposed scheme 10 bytes
associationRequest packet size 39 bytes
associationAssignment packet size 40 bytes
Data rate 50 kbps
Operation voltage 1V
tx current 3 mA
X current 2.7 mA
Sleep current 0.07 mA
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