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ABSTRACT

One of very essential techniques for enlarging lifetime of energy-constrained wireless personal area network
(WPAN) devices is energy-efficient transmission technique. If the WPAN is operated based on a TDMA
protocol, the satisfaction of QoS requirements at each allocated time slot is another important factor to be
considered. We therefore propose an energy-efficient transmission scheme for WPANs operating with a
contention-free medium access protocol such as TDMA, as well as satisfying QoS requirement. The proposed
algorithm determines the optimum combination of transmit power, physical data rate and fragment size
required to simultaneously minimize the energy consumption and satisfy the required QoS in each assigned
time duration, considering all the possible energy-minimization related parameters. The proposed algorithm
demonstrated the improved performance results in terms of throughput and energy consumption via computer
simulation.
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21 1. WPAN %5 WES= 2d
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E 1. IEEE 802.15.3 E2] A% s=pule.

Parameter Value
Preferred fragment size (bytes) |64, 256, 512, 1280,
2536, 1792, 2048
Header duration for 11 Mbps 31.27 ps
Header duration for 22, 33, 44,|22.54 s

55 Mbps

Tack 22.54 ps
Tsirs 10 ps
Trirs 2727 us

E 2. A el

Parameter Value
P, 400 mW
P, 50 mW
Path loss 50 dB
1 (PA efficiency) 0.1

T

ora=0.006s, Path loss=50dB
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| | |
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= T T T 1 T
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%22 ,,,,, L L [ _____ |
1 | ! ! ! !
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fragment =7 | = Zto}x] o} 5} 31 ¥ E 4=+(modulation
level)2 olxio} g} J3ju2 24 Az 53
FERS $EA717] $18td F7he|ojof dich o] o1
Hollxd ebzke] wleol7p 3R olfi= zEdk A~

=

www.dbpia.co.kr



RS
i

Si

[81AA AE Z2EZ 7]U WPANS 918 olulx] E849l A4

glo] o]abdel 34 Iepwle] g 2] uwfolck
o] FepelES #19 fragment =7], A% Y
T, HE 55 Solt} ol vl 7k ~E]
277} oAUA] Znlel of2A CdEks R o
ol $lollx g whxEe WAE A e of
t}h ol 5o, A5 AHe] °F 51dBmd w, 24
WE $502 fragment 7|5 A7 AR}
256 Hlo|EofA] 2048 HIO|ER fragment Z7|E &
ZHAZ)AL 22 Mbps A 11 Mbps® WE $=%
AT Aol ouAl B o A ko =
gl I3 4w AS AY $Fl e AR 9=
A <L% R, P> AR A2 (HF TH)
oAx] AmlAdeS vehdch v, E3% FER
olF F gl= AERE Ay el HUdoR =
Aol QoS 87, THeod 28 A28 87
2AE = glrh o)yl #AIE aAsl] $lsled,
wze] =Zods 7hest & P AR
fragment Z7]|¢} 7P e AL AYPoR Hule=
hjitelrl. 18l 5= CTA A st Adatee]
Wslel| w2 A”kl daeE]Ee] HgwE vehich
gl Juo|EX odye]Ze) sule g = A
okt ME 7% &, <L*, R, P> &= <L** R’
P>} b2 FA o] slejrle] A3hs Al A
23} oufx] &m] Welx] At s S ol
E itk 2] "N, A Febele A
A A™e] -6dBmsl Z7] AdAElE Vo
AA=E 1 Ae 5= =g 9le] A5Ech CTA A
Aset A AY o] wstEw A A A
o (¥ 5el4] ulelEER W2 APHE 7IEsH
el Fghs 7 A o @ oA
E 2 Flola Xl s Aolrk o3 7
Fob vl wf, dxf At
el A3he wWAshe Aljker
ZHE ARRA7|a Ass A 5 otk
Hug, Hditee] w2t Ao AE svleE
WA= Aol A& W ol oyA] Am] wHell
A o ZHelehe S #9ld 4 glrh. WPAN
I 2 A AL S aeE o, Ad 284
(adaptability)°] 83 840]|m =2 o|z]gt Al
A AlRKgE FErL wilg- Al e
= slejrle] AHshadE deleld, x4% AF A
&, A fragment 7)) 7P FEAHQ A
“F-Z(adaptive schemes)®} B]wsh wf| AgkgF L
2]Zo] o AL ouAE &mgth QoS 875 1t
FAFHA oA B84 D] witelck o]}

L

Lo

A ot

R
o o

Bx

of

=
x
o
fj
R
ﬂ
ki

mO
)
ke
)
rlo
2
I
59

2

%

o

N

o

re A= a3 60l bt sick 19 62 ARt
b oodaeEe] Ade] Alelel wel fragment =71,
dlole] Hg-8, AY 5o e IepeE A4
ola AFHom WAL YA A FERE
AlolollAl, A% fragment =7]| 128 Hlo|E HIHY
= W F2 ouA] 28 dEhich o] WP
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6 T ny -
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Energy (mJ)
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Noise Power (dBm)

28 5. 74 Sleilesh AAE sebles 2 Al
ols] Aeleks oidA] v vl

--xp-.- fixed P, 2dBm
--3%--fixed P 8dBm

x10? Ter4=0.0065, Path loss=50dB
2.5 T T T T o
i
=== proposed i *
---------- fixed fragment size 512byte ! !
-=-&~- fixed fragment size 1280byte ?
fixed PHY rate 22Mbps H
2 fixed PHY rate 44Mbps IJ b
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i
i
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..v..-_-.-;:_'_._.._._...._ -

Energy (J)
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Noise Power (dBm)
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