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Distributed Transmit Power Control for Optimal End-to-End Throughput
in Wireless Multihop Networks
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Abstract

In this paper, we propose a distributed transmit power control algorithm for optimal end-to-end throughput in wireless
multihop networks. Considering a solidarity property of link rates consisting of a multihop link and the fact that the multihop
end-to-end throughput is determined by the minimum link rate, the proposed scheme controls the transmit power to make all link
rates be equal and so maximizes the end-to-end throughput of multihop link. In addition, in the proposed scheme the transmit
node calculates its transmit power autonomously in a distributed manner just through the information sharing with its neighbor
nodes and so decreases the information sharing overhead. Simulation results show that the proposed scheme achieves significant
improvements in terms of end-to-end throughput and power consumption compared with the conventional maximum equal power
allocation scheme.
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R ATE AR A7=AGHHATAE(GRRO) Aol dEe R +P3t4E. [(GRRCEE2011-B03), EFAE #E A3
Adg AHE B R UESA 71E 97

* FAZ SN A7)AAA o5 8

P =2A1sY - 20129 3¢9 8y

T =EAAR 20124 3¢ 199

T AASAEY : 20123 3¢ 30



M Helg UESRIMAM SE2t M MSE

mjo

S5 24 SATR of

==

1.4 & EH3 &HF(network capacity)S Stst & 4 J=
5 oo FAdY ghs AHs] 2 of gtk
FA5A 71&y dEe TSt FHAFA AH] T4 HEE WEYI FHAA 7E H449
29 AT ¢ 2

FASA @ 9 F7kE MG Aol MHEL FE NE F3 FEHS 1753
|

WWRF(World Wide o [3]. @-6)ollMe A5 L] Mul2o] A(Quality

Radio Forum)ollA= 2017d] 709 MA QA47} 7 of Service, QoS)ol| W} 4241 Thto] @ 3= A%
ZHe FA B2 @2 AF3A 2 Aolgke H o] 73 2 -2 Hl(Signal-to-Interference plus Noise

A AAsATH. oA

< 3k Aol B3 Y= Ratio, SINR)S HAsl= 3= oA HA $44

o]z oo to e H, AREA, Fa, AFAL g s AMSeEA AEAdzt a9e A vE
AAT, FF3Z4E 5 oftEA EAshs AHE ¥ Aa AA HFE Ak [7, 81 HZ Lol
A F2l 7150 FEE oujgitt o9} 2ol d (packet size)S 7|Wro 2 FAAY 38 AA =)
I A = (pervasive) TE-S FA54 Tdel A AA 7 Aozt AFF HEdert o] HAsER
Ao Mt MRS AlFe7] AslAe 71A = Q) SARE S F7RIIY. ES Pl AE 3
zet 7igke] FAFA UEYR Vs 9o @Ezt (channel condition) AXEZ 7|8ko g HIE o 2]§o]
27 FA 7|5k HEYA 7]so] Qs o AT e FAGEE F2 AYs Aofgith
7 AFEAN NEe Azt gle FAdAE £ [10]2 FA#:A A4 CTS(Clear-to-Send)$} 22
G2 & 2 AR ko] JbssHA SFER olF Aol HFs A5 o FAAHES SVMIA FH
J=35 Y| E = (Mobile Ad hoc Network; MANET) o] %oj= (hidden) =2 FEY & 2 7HA
2 FelFEH2 AA Y E Y= (Ubiquitous  Sensor S WAg (1] P P39 Af 2AS 9§
Network; USN) ol H&=3td AREH L ok 712 3 AA VEYA FHAA EE =BV FFoE
Hoz RAGLL £4 FHo| o} FAIA} AHg3lloF & F5 = <SF(common power level)S
AgE Bz B4 9 npgo] 9xg iy FAl AAg) o]} o] 7]E Al Ao W
37] YsiMe T T s 53 dEHF NE F3 AERs aFeEA Z4 "F39 QoS
o]l dasit £ EASHA g $AHAES HAste Ao
4 HE g dES QA 4 9de 8o FH EHo|At). AN A = sike] $41 A
We s, ARE grol dZdsta, T4 A4dS g Aol WL PJAazld HAse Fedds 1
g3t gzl A okl wEt ARE AL Aotz 7] "ol v J3E AA HelHE
of gttt o|9} e HEHF UES A A A T Agshe GEF WEYIAMY] TE ASE
9 S7ke EdY FatES SVMAVIEE, AF (endtoend throughput)s RASH7] o Huh v T
Al E&AQ1 Ao flo] o7 o] FAl A 3], Qe & UEY A 3H T Zo] b9 Hart &
8 Aedde A3 ez 8 s dspt Al Falste] dE S vAe Aol
A2 2FA0 1 Aol WY F e o Ashe ZE 7H BAES udste] 2EF Aol
go] £AAYL FolE Aoz Folg Falg Folsts B 9T $2148 S tho] Alojsfof
FAE oFIBHA v = UolA FAIHAES v St} SEA|RE o gk WAl 7F 39 A e 3
Fo2H i TR S =Y & Utk A B g gdde] $A4E 3t ol ek R ugo
Tt HEE AS e $448 s Ui & F7HHo R Festea QW =(overthead)’} F7}
A& A AS F 71 oy A EYY Fol st TAZE vk wEbd FEE 9 ASES
S7FERE F7HAQ 7H4e] BAE 4 ok ot =oislsl] fsiMe o 9o FAHE S B
A o]23t 1t (trade-off) BAE e sle] AA| o) AolalH A e E AoJAR wE QHIEE

Vol.11 No.2(2012. 4) The Journal of The Korea Institute of Intelligent Transport Systems 93



M Helg UESR MM SHzt F

(solidarity property)S & 3}e], BE] &S
BE P29 W45 BOIAES 404

T H(G
y gy =

oL,

rO ot

LA )

o ofy [ oZ |
r>
=
1
X
o M
e
el
ko
e
o2

o op of
N
“
élt

ir s
o
fru
b1
g
=
[~
[~
fru
N
>
2

it
ox
ol
o,
M

>
>,
o
1>
tio
k=)
il
v}

-
oXx
fo T
i
dlo
:g,

55
rir
A

=
@ M Lo,
N

froox

()

2
ful
ot T
2
oy
o =
o

R

rr ol :
mY)
=
)
ofx

2

L)
2 N i
N
)y
r
B
W
o
ry
S~
2

3 _>'4 Obf

i = mo >

Moo xoder b x
rlr

1o ox

2 £ X A
(]

r o i 9
i
il
tio
=
ul

P

>
o o
o
1>
1o,

tlo
NN

op
ot
H
il

fo |n
o
[
fru
-
X,
i,
iz}
o
]I\Oi OH“
in
Ho
u
o,
X
3
1o
ot
fu

R, R, R; Ri4 R;
e LE?2 LE3 FEj e+
(a2) (BA4) (BH) (BA4) (8™X)

g 1) 7 EElg dE 83

(Fig. 1) Wireless multihop transmission link
B P e TR ow e g HH3)
AR 71490
mPadee=mPaxmin¥2,,R2,-~,R,.}
st. P=[B, B P]

Pg..
& :10&(1+ 1gl(l+l)J

I, +N,
Pgo
=log, B N [b/s/Hz
ZPjgj(i+1)+Ni
Vi, )
P<P

A7) A P iHA FAAA FAEEY FAIA
Hs U, o= =E 0N == j29 Ad
5 s UEhdth =3 1ok Ne A F 304
A7l = ZHAd(interference) #3 o]Z
et = o2 $A=E7F 22 LS A
sto] FAl AEE wf HA 9 FREEA] T
she 7MY T FOEMN Zyj4 Pgey® R
Y3 9 AFEE Re M= -£Z(Shannon capacity)
2ol oz AR, FA4E pe Ho FAd9
#* P BU= F 5 gl

A= AlQF Wete] B4 &<=(objective function)=
1 AEE Ras HUS ot 4 Ha9 &
HE PE Fole ZoE, 9HF T AS
T4 H3AEY HA AFE 9 4A =7
o HElE 74 239 A& AEES HUs

ZH(max-min strategy)©] 2.2 3}c}.

oo o 4y © 1

o> r

=

s 2w oy

of
-

e e rlo 18 g
N

q

F

.
=
)
r O
K0
rlr
M
(>
oy
22
rN
i)
Y
2
;i..

1. M HES39 Al E4
F

4 HESZ A0l A

94 QIRTSORl=2TY

M11F, M2=2(2012H 48))



24 HElF UEYIOM BCzt 28 HEES 2t 24 SAHZF
g3l Falste YAt ASES 45 e Add 54L& Ze JEFe oA 22 AHE
2 8 A 545 etk dd 54 v (proposition) S <3t
o] AolHt} [13] o AY LAY XL A 58S Zdeud, Ho-
o Ad) 549 A R FEAHF xol Fd= A % P (max-min fair allocation)S 3H=
golo] pabl WE xexold, xo Al Ui W rexe] BE 94E A2 2k F, 9 x

x>09F T83] & gk >0, 0<a<ed] gol Uit
o, ¥4 ] W} xxgdl 93 O ZE A4
o] W3l xFa (0<a<s Vj=i)7b LA o]
2ebd WY gk y=xtaeT X-aqe0l Xoll &30t

2R3 X A 54 2eth (o7

)
oo o

R
o
Mo &g
> b
do Ml
1o,

= b
£
J

A Hn o i

YIEHIAN 7Hsd AEE] A
B, <18 2>9} o] F Jje] ¥4 A7}

=
SR =)

293 129 H3 349 HEELS

e oo i o{i o e ©
llo

23 o] FoiAH <y 2>9 Iz} e
AE 7Hz1th
812
R, =10g2(1+ L j
Pg,+N ©)
P,
R, 10g2(l+ 3834 j
Rg,+N @
melA gk P39 ALE SHL o2 P39 A
E 35S op|zlngE R4 Y39 A4E A
Aol S48 RS € 5 4
2
g1z \932, - 4
o PPN J34 s
914 — =
1 -2
R12
DR&:
(12l 2) At} EME 2t 2M HEQFS| HEE

(Fig. 2> Wireless network whose set of rates
has the solidarity property

o] Q459 Hage] HArl He HE x= B

i, joll el Al x=x; o]tk

o T Ad A4S Zte I XA ¥H xE
H-Hax 3% g et & W, e>00
ate] x=x+eRl 19} j7F EAGT AL 7MY skAE
el Al 54 Aol wet y=x-qe+ 3 -iqe
(0<a<sg O<a<g Vj=i)e 5= HE yr7}
A ol EF xpoycx-e=xSF x<y<xte
(Vji=)E WHSEE, WY yo] BE Aot
2ot 3A ) =, max{min(y)}>max{min(x)}=x;
olBE 7Pge o] Hrk wEkA x7t Hd-FH
& S e EHE x=x+ el 19} 7 AT

ofef gt joll et x=xE W53

fr

o M

=
T

of

% g9 ol
Okl o
o

n
=
re

N

[
o
v
A=)

— r
o N

ol B
o 2
N

QL

o i rir

o>t
B
=
)
ottt
tilo

)

M

2
- 92
X

™,
opr
i

o

(0 oofy 1o ofy ofr md ox rot O M Ok
b
[
(o,

o i o
o ofy
r>,

>,

2}
op
i

1‘
3
>
™
%0
r
o,
o
u
©

2
opr
L
=
rr
)
r>
lo,

4w
£z
RANE)

i)

i
r> ofr
[
M

U to m ofy

rJ

X
SR LAY

(d

fru

S S
o
L
=2

K}
it

b~ oy
ol
fu
(Y

(r
o
Y
=

9

i3
o
ol
-
rr

o

RN
i
rn
o

ofx rx
ol
e
of
S
X

i)
rr

IS - A

o
o

ofl
1>

2

g

(closed form)©o.2

Vol.11 No.2(2012. 4)

The Journal of The Korea Institute of Intelligent Transport Systems 95



HE[E

<l

o+

A

oH
el

iy
Ao

Mo
N

o wEbA] AQE gae|Ee

_(H

o] AA 4ol
7) 78A1E R(t+1) kol oA Ry % 2A o

| 5HE A ©l(iterative) WS AFE3TH14]. wf &

9]

)

2!
B

-

7 98 A @)=

3} o] Pyt+1) G o7 A

Kol

H 73N R(t+1) Fk
H o

22

i

|

I
—
o

o
=]

s

3
pud

b 9

A5

@A 22 gojzith

Z] o)
h RS

bk ol

bl Abg

A2H]

=

A4

e
=
+

= &
|
B
M
NP
I
n
=
Tz
0
o e
X o
No niw
Ao
ol s
woor
& _%__
B
N
By
m H
o))
" 5%
N o5
NS
mo
w ¥
o) M

CU
Ho of
m =
gaplii
N
<
T o
= No
= N
" o
o
o2
S
=
+ o=
w2
o W %
= oo T
oo e T
= M % T
Ny pN o
P o R oM
frod
B T
a <
o E O
WAy o
Mo TV wﬂm =
1o
pE I o N
N
EE
B
o B
T B o aﬂ_v
%_ ok
~ N
T < ™ N

ALZ

F0l wEe] JREke 7R e

A
w S o = A8
o | |E || € N ar
b = ul = i Iy
Dl || 5 | |¥sK B
% e <l ] TES o0 5
o bl A < 4 OF o 'S ol J|wd
K 5 = Ao mw s S o) =
+aﬁ%*__ov.c_+ S V%mE =2
EW M % m-,m,mu Z 0 .\I, = W
T mm __Mm i e T Ul 3 <
s | M < H WEd| W
T |8 s RD U 3
* o 8 g
¥ O®TE M T oTH AT W
g B® o B T XTI H
T oF ¥ P we ST
o o o — =
i 5 r . 1 =
< = WLﬂr.oﬂewdmﬁmdr.W@ =
® BT LS ueefg 9
PGz ComoidrerSe Y
; ) ~m R .
o X TR G Tw g Py
T MAﬂwa_amOﬂ%‘Mﬂ%o@@
TN FoFNERT LTS
I T S ol = = o= 0 X
W ‘:‘_ E] % = E_ 3 b & ® )
G ﬂwqo_e:LﬂmmEﬂlLﬂlEﬂﬂm S
o e w o uCw a S
o F=TwueL T gL <Y
—_— — T = jan)
o oy e o &L <] b <A ‘Wl Aﬂ N bl e N =
—_ X 0
GO (T S S0 B T R
X o I T T mo R =<3 __i o N
. ﬂ%%%ﬁ%ﬂﬂﬂw%%“x T R
T vama & @ 5 a
<) Nm 75

SINR(t) RS M2 24

)
o 2
i
o2
_._._.l
e
s 2
K @©
o=
Kl -
il
A._ohUum
Mn.mm
I 0w <

= O
neo
E 3T
U2S
K A+
~ 05
M o
E@
Yo

L

~N
[EECS
= o
e
%R,
el
— 4
=
%
Ho oF
& o
T
Wy
A X
el
4o ol
ﬂuﬂl
o) B
S

3} o] Axter

To® T

3

A=
HAEE9

15

m S T
e ®e
= o)
W o
<]
2
my < T
.QO —_— =
1_._@ .HA o
<Y o
T A
i
up ®
H oo Fo
M.._ \_l_n_w‘_ O_E
G ™ 5
ol %% MT
_.m| OW <
)
= Ho of
o) mo
= o X
®O
@
=
=
541
AL
Il
=
=
NS
g
1)
g
Il
=
+
=
A

BAEA AN A%

M11F, M2=2(2012H 48))

QLTS 9= 2|

96



M HElE UESIOM Bt 2

3 wigEe AFHE
Coding Set) X9 AH&-S

[e)
she doleel Wz 0 59 WAL FeFE GO

ARE 7 sde] E3H
7 3t = AAYEZA I FY
2 3 =EAA bgE ==V HFshe 9
MCS 32 S5 -S(overhearing) 4= 31t}

<ad 4>= HEHF A B4 AAZHA A
$E AH w8 s RAFH k& 30 2% A
2] HolA FA=EY AHFEE AES T AUt
3 7, A QRS AEE g AA5E)
At 28 A Wl e AH ==8
= 719 MCS ARE ¢S5 5 3
& dF =29 MCs el Hie

(¢}
= AAstaL ool gA F44

[MCST] Datat | [MCS2] Data2 | [MCS3] Data3 | [MCS4] Datad |
o0 —>0— 0T —0—— >

| /
== N =E2 ) =c3 ==4)/ =5/
N

/
\
T ___[wmcst s P
Overhearing\\\ MCS2 7 Overhearing,/
MCS4 l¢ - ——~ -

E2 MCS

(a8 4) Zelg MS oM HEE FE e oy

(Fig. 4> Rate information sharing method in
the multihop transmission

IV. Al Ed o] 23

1. AlE80|M &A & 71
AEYold FAor <ay 1> gL A
(linear) HEIF EEZZAA Az ox HA2
=ER ek she] HE s E(flow)s 1L
=

(E 1) AMl=efo|M mi2to|g]
(Table 1) Simulation Parameters

T}zl &
Ad I+ 10 MHz
Ao $AAE 3k 23 dBm
AAEEEARNE 7t 77 1000 m
=7t 4 AY 10 m

A% F F 1~20

-128.1-37.6logiod) [dB]

A2 £ (path loss) = vC7 A9 (km)

Noise figure 9 dB

d
% A7\ (full-duplex relay)E 7143}
FAE shHA FAO] vt Rk
olglgt Holz F
9% 2244 A

>,
o

—‘
=
<

2
N

=2
re
[o
o,

¢

x |0 T ofr o
to U oo
=

©,
=y
AN n
E>’

ofr X
oft R
L4
we o
K
ACH
i
1o
4
o
Ib

4]
tlo
2
rlo ﬁ
b

2
o g
k)
=]
N
N

(]

o,

o

g B

2 By P

MR A 2
=

%

> g M

ol

X
2
2
:

rlo N

rol o B
=
Y
g‘g
oy

N ?#
} -
g
R

>

QL

N
- rw
i)

o fr
U

& o

1o,

|2}

E)

=2
>~

Bl o
e

(o]

o
N

=)
ACh
>
oX,
ofr
Ry

o% fu mil(I rigt
I
o ﬁ g{?
il ol
o B
A3
£ o ﬁ
N
. o
o
A
Y
rlo tlo (o
§\1
1o 2
El 4
oxl =0
lo lo
fru Id
~ I
>
i)
LorQ op
o]

k)
o
o
W

no
0x
olr

2t

5> o] =2 70T & A9 @
HE EZZA A 7|9 ugd A $

AHE-Sl= W4 (max euqal power)@ At
HF2] o] RSS(Received Signal Strength)Z 22+ HH
oA 1™ Aolth 7|E WAL BF 5Ys &
g #E A8sEE FARES FHoE 7

utet A RSS S HojEt shARE A W

¢

N
u
v

> 1o
= lo
=)

B
tlo

(¢}
Al
Z]

Vol.11 No.2(2012. 4)

The Journal of The Korea Institute of Intelligent Transport Systems 97



=

HE|F

o4

A

() Max Equal Power

- ) Lo RO o
R R 9 & oW Ao
ok oF mn N =0 T T <l
SE TEIUTEET gIresEs
TR o R = ATJIﬂ/lﬂ o T o1 ztm T B ko
SERETREYRE I R BN R
H & & e _%_Lli ) cui_.ﬂcﬁ.%%ov Ny o .
droo oot TR AN wa i By KT IR
ma o o) = < 9 < N ol 1 oo ol it 0 Ho iy No S0 = Al B o
W3s ExAELoWE SRt e
<o X i~ B OE oF N I T ok g5 < ) X & = o o
““““““““ wWes T g MW o z = zoaomeqw%ovllllﬂmﬂﬂwm{E_awnﬁ_.ww
“““ TE% ﬂwzgwaﬁ;ﬂoi iﬂ_ffri%vwxﬂ% )= &
- $286 « B o s ERa (R (S o T [ M= o = W
MR- °F __ﬂmﬂm = . E%mqw:___/owowoaﬁ T
on 2 o X (R n o ol EK jojm = ~ JJ puc} m . e N 3 | = ~ BN
moE % oo o M T o
B ookes iovu,_ao tao%ﬂm ?d.._tfarﬂmEwyﬂam%%?_ﬂwuﬁn
; ok Edow o A - WrwewEuld 5o o W
“““ s R TResE Y s Zo o O o3
\\\\\\\\ ‘,\ o2 MOMW ﬂlaﬁo_ﬁWlmﬂvE1N._ﬂrﬁww._uzﬂﬂﬂnﬁmﬁw‘mﬁ%ﬁowhﬂ;qﬂov
L SEL_L_ "= = [0) — = < T - - =) 5
PY71158F _ux,m.m o“__ Mu_“n iut:ﬁ»;_.__r. 4o o5 X E_aaioﬂwﬁnm%w i_‘o\wﬂrwxﬂm._u%i
mmmmmmm [ ATH 5 W% o ol # o T Mo i o|J o T oo W ™ N s ol
geezeee | s doogo W T2 iy b TERN o5 W g o n T
Siiiaag w52 @W%@ﬂ?%ﬂ%%%}kﬂzAﬁ%@r:aiﬁozLq_wmﬁah
‘mmmmmmm L R TZ© o} ﬂ,.lz.#.v;dﬂ,ua 2 = U o M il _.ﬂ .ﬂmuuq_ow H mmw zﬂv U o oF %
++% +‘J\\ | | R K W o 9 = ,mlrL " Ao om v AN T O e R
jv ” ———— . %o %o T DA S s _
: , 3 m 3 nl o X TR Ao ™H o o B o o N
§ § & " e, ng N R =% DT P A
suonessy| J 2 =K 1ﬂ_/|| = 1r~r H_._ _rm/n_.u Ot ‘M . Ot ,._m—la
L o T N E#E Er.c X zto‘l
8 B < o - A T N Me &
g = — nlalo 2 A._o (@] ﬂA.lﬂ ,ﬂl‘mﬂll\_ O_ ﬂA.O‘IO_I
= S b ‘m.‘m K B 2 wluw.‘_mnxﬂmﬂul,u_lwx
. g 8% 2y 85 LTy o L -
e © 8 5 0 e mﬂov ° ol ~ X°
5 5. g M 5B o| A o w d =X
8 © 5 PE W S o Lom ™ NN
Es E= 2 52 aﬁiylﬁéﬂ
UE S8 L 55 5 ﬂiﬁﬁqﬂaﬂxlﬁ
ol ® o Q = R < Wy = a'y %0 o_n = T
w0 A~ = c. o e B g mﬂquﬂﬂﬂ,_
. L > ©°9 W mﬂ%%]zi <
m 5 %Mh 0 % 0 — « - 1m:mr_. A_I m m E_L 11 AT zTu io .Mll 1m—l7 V .mw_u io
T < EN doP e & (wigp) Jomog uolssius 8 N 23 N iy 3 o B X A
£ H CRTI " or gn.i]WLiEwr‘_ﬁ_%u%.mﬂ
NS ﬁ;&miflijﬁmc_
gz s RN o) 238 18¢ Noar = 2 N 2T i S
< 8o g 22 LR N A g . aad
N MED 3 HD¥ 3 ) AW | R A R
ol O & g H< <3 1 3 X 625@%0]1_ =
W53 ﬁmszLRﬂ%%qaﬁ%ge
=83 * % @ ﬂﬁgdzd.éq o d
33533 © T VOO R TR
Pa=28 < w5 %u_wu N IR
-%‘ ‘n 5 © b o Y 2 -8 S <
= = M_W_ o < 7 4 (s/a) :“fm:o_ﬁ el
8 = & 8 ° 2 nw
=] - (1jaw) souegsig) ~
[(SETHERTE )

M11F, M2=2(2012H 48))

RAZTSOAR| =T

98




HE[E

<l

o+

A

x 10°

T AT W T
=3 NF Y
_i.b \WH.IA 1:0 WM
T o A
DA T T

o w 8B z_u o_e ﬂ
7S = o ™Ay
oo % 1 o
A= 20 Loy o

ol 5
oy o W o=
iofz = o) < ~ S Z_u
weFg 5§ Twl
n Bz e §F W
N _ S 8o
fi > ol fe ‘M
TELF g kT
~ julg)
o Hw vz 8 mm Mw Jp
S B = ff T %
oo T b B gre
SETh M Taa
Ho TS No = ) X
, , <t ,

2 I R T
‘rm1#‘1”1‘*#,&1‘”1#
mm , | I |
\MP\\\r\\\,\\\L\A\r\\L\\\m
g3 I I [ I
g 2 I I O I
1ER i i

| | [ U |
R G Ry
I S S NP S

| | | |
I N Lo

| | |

I P I
o N T

| |
|
I
|
|
|
|
|

(s/9) indybnouy . pus-0}-pu3

file)

Ho
oj
4o

e

X
o)

o
il
i
)
—_
file)

70

of

_iﬂ

10 12 14 16 18
Number of Hops

8

ol

(Fig. 8) End-to-end throughput vs. number of

hops

E# 3 Mo 560 N o A Wr
B — J
o T W om g
O = T W R %
WE o Nm H.uw"_,AlLl‘o|,A
Hﬂﬂ ™ X auv/_ o
Ty Ay ™
Tm T RT
TE ZeHTED W
Mo _ro% Wﬁ of 1‘D_.|L W:..w_ __i, o
=) . % Ho o
CemrogeXid ©
Mgy Moo R A %o do .
e < ~ N -~
iy e == o mﬁ NOX
o I oW o
wn B bEn Ll
o T T B g o
wEEYe Y
PEFRTD DR A
a
T T T T T T < &
IR
e I e A A R
R w“w“_“_“‘w“wﬂ“e
s wm
oo mreT ‘L“‘f“$“+ﬁ“u
I SO N VA S N )
m | | | | | |
T i s Nl el e
g LR
IS mme
“mm.“ﬁ“ﬁ“ﬁ“‘a“ﬂ w17
(LA R R

(11eM) Jamod uolssIwsuel | [ej0 ]

Number of Hops

W n_rm
T °
A o
fl
@
Nl o
5 o
e
ol
N
T o
o
"
<
o X
<
CON
o
w My
~ T
o]
" jdn
my
o)
e}
w5
Ho ©
o 2
a_r
Kl 0
<2
40 a8
<
o O
5%
=0
=
2
__°_um
o= 2
x._mm
\/O:I
® =5
wd o~
_1_9
)
L

9]

T8 ASA77E AX A

Sk 37N

71l= &

=

7t ol= olgoz 27h

s

S A~
5T

,
=712 ¢

ks

.
i
fiTe)

N
No

o]
Jo

Cin

Ed)

B

Jo

g
of
Hr

A

| =xof &

A %

o wha}

S A~
5 T

The Journal of The Korea Institute of Intelligent Transport Systems 99

Vol.11 No.2(2012. 4)



2M He|F UEHIM Boizt FHY MEES St 24 SAMAHA
HES A o] 4 Fa7t A2 JFE Faunk Sep. 2000.
oWA T ERE DA Asl FE Ast [8] J.-P. Ebert and A. Wolisz, “Combined tuning of
= 870N axzo g F& rlesith B3k AeH RF power and medium access control for
ek ol =ole] A H AR WA Thash o WLANS,” IEEE International Workshop on Mobile
1ES FME SHHE =2 AT o5& AT Multimedia Communications, Nov. 1999,
StRE AA A B4 2 ITS A|2HoA 283} [9] P. Lettieri and M. B. Srivastava, “Adaptive frame

[1] “OUTLOOK: Visions and research directions for
the Wireless World,” WWRF(World Wide Radio
Forum), no. 4, July 2009.

[2] G. Parissidis, M. Karaliopoulos, T. Spyropoulos,

and B. Plattner, “Interference-Aware Routing in

Wireless Multihop Networks,” IEEE Transactions

on Mobile Computing, vol. 10, no. 5, pp.716~733,

May 2011.

[3] E-S. Jung and N. H. Vaidya, “Power Control in

Multi-Hop Wireless Networks,” Technical Report,

Mar. 2002.

P. Karn, “MACA - a new channel access method

9th ARRL Computer
Networking Conference, Sep. 1990.

[5]1 M. B. Pursley, H. B. Russell, and J. S. Wysocarski,

“Energy-efficient transmission and routing protocols

(4]

for packet radio,” Proc.

for  wireless  multiple-hop  networks  and

spread-spectrum  radios,” EUROCOMM 2000,
pp.1~5. May 2000.

S. Agarwal, S. Krishnamurthy, R. H. Katz, and S.
K. Dao, “Distributed power control in ad-hoc
wireless networks,” PIMRC’01, Oct. 2001.

J.-P. Ebert, B. Stremmel, E. Wiederhold, and A.
Wolisz, “An
approach for WLANS,” Journal of Communications

and Networks (JCN), vol. 2, no. 3, pp.197~206,

[6

—_

[71

energy-efficient power control

length control for improving wireless link throughput,
range, and energy efficiency,” INFOCOM’98, vol. 2,
pp.564~571, Mar. 1998.

[10] N. Poojary, S. V. Krishnamurthy, and S. Dao,
“Medium access control in a network of ad hoc
mobile nodes  with  heterogeneous  power
capabilities,” IEEE International Conference on
Communications, vol. 3, pp.872~877, June 2001.

[11] S. Narayanaswamy, V. Kawadia, R. S. Sreenivas,
and P. R. Kumar,
networks:  Theory,
algorithm and implementation of the COMPOW
protocol,” European Wireless 2002, Feb. 2002.

[12] A. Behzad and I. Rubin, “High Transmission

Power Increases the Capacity of Ad Hoc Wireless

“Power control in ad-hoc

architecture,  architecture,

Networks,” IEEE Trans. on Wireless Commun.,
vol. 5, no. 1, pp.156~165, Jan. 2006.

[13] B. Radunovic and J.-Y Le Boudec, “Rate
Performance Objectives of Multihop Wireless
Networks,” IEEE Trans. on Mobile Computing,
vol. 3, no. 4, pp.334~349, Oct. 2004.

[14] G. J. Foschini and Z. Miljanic.

distributed autonomous power control algorithm

“A  simple

and its convergence,” IEEE Trans. on Vehicular
Technology, vol. 42, no. 4, pp.641~646, Nov.
1993.

[15] D. Choi and D. Park, “Effective self interference
cancellation in full duplex relay systems,” IET
Electronics Letters, vol. 48, no. 2, pp.129~130,
Jan. 2012.

100 PI=TSSR|=EN|

M11F, M22(2012H 48))



T4 HElF UE M STzt 25 HEES ¢l 24 SUTHF

[l

e FAR |
3 ¥ 3 (Choi, Hyun-Ho)
011d 39 ~ @ A FHIEUNS A A7) AAA g A DA
2007 39 ~ 2011 29 AAEERVIEd AEATd

2007'd 29 : KAIST o] 5AMESD 2 9} 29

20039 249 : KAIST ©]§5AMIES D AF HAF 29

20019 2€ : KAIST A7 x2h38t3 ShAl £

Vol.11 No.2(2012. 4) The Journal of The Korea Institute of Intelligent Transport Systems 101



