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Power Aware QoS Routing Protocol for ad hoc Networks

Yoon do Kim

Department of Computer Engineering, Graduate School,

Pukyong National University

Abstract

In the ad hoc networks, the limitation on the availability of power for
operation 1S a significant bottleneck, ~given the requirements of
portability, weight, and size of mobile devices. Hence, the use of
routing metrics that consider the capabilities of the power sources of
the network nodes contributes to the efficient utilization of energy.
This paper presents-a QoS routing protocol that minimize the power
consumed by a- packet -in traversing from.ssource node to the
destination node. Results obtained of simulation show that, with our
approach we can reduce the power consumption of nodes and
increases the life time of the network.

Power aware routing protocol of MANET(Mobile Ad hoc Network)
minimized the power consumption of each node and helped to extend
the duration of the network. But due to the nature of the protocol, it
tends to increase the delay transmission, so multimedia transmissions
were difficult to apply. In this paper, power aware routing protocol is
proposed considering the delay transmission that can be applied to Ad

hoc network. The proposed protocol consider two conflicting index,

Viil



delay transmission and power consumption at the same time,
maintaining a certain level of delay transmission while minimizes the
power consumption.

In Simulation, we compared to not—-considering delay transmission
are, delay transmission significantly decreased by 30% while the

power consumption less than 10% increased.
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dyrtoe] dES g 4= HAB8S Lg%k ol wet #9d"
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A E(W) Agdt dEAAS el stojof dh=d & oAM= &8
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Soz, ole 5 o geel wet Aexon WAsks st Aol
Y F o Fa@ PR NS T ael s sholof d}

MANET2 n7ll¢ =2 P ZF ==& n, 1 <n < N, &2

THEIAG =5 M AR == j7hH AR dEel ThsstH ol

=Ei j odlE HAGHE EATGolm Ax k== solX BEFH w= (
7NAY A2E R(s,dEhal dhal ol& k= solA. == d7bx|e] ¥3
cdolth. F Rs,d=ls, *, - dl , A971A =& 499 == n&

FASY ojE MANETOR(s,d)7F At == solA == d3+e]

HolE gl 71w GHA E2ARTE AL o B

lly

[29 191 MANET EZ2X 9} Az AE =7
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o]7]4 MANET ¢ 298 Z2eze 54 2HS h5ss
Ris, & o= Aoz Aofdn. s oW Ris,dE ok
Avo Ry g9y ZaEZol ° 5 gl

oy 198 Awe s 9 e =22 4" MANET
EZ2ZAE YA st A2 RE0a dE FHLEE ¥4 e
e 2zdA HH=EE gAE] f9 ¥as w9 4
=2 ID7F A3 wmEdA Y] abs AF AYFEs JEla, 24 €A
o A T #BZ e AE ¥ AHS dehiE, O Hel A=
A e i A dF Age vrol A= ¥4 A% FEe
LR AT

a8 19904 24 A2 eRi(s,d=[8m.3,d], Ru(s,d)=[s, 2, 4, dI,
Rs(s,d)=[s,/2,"3, dl, Rils,d)=[s, 3, 4, dl, Rs(s,d)=[s, 2, 3} 4, d] 5&
wE N =2 A8 ASAEIE F AR 7 A=) As2d
A= thath o7]4 MANETS] #98 Z2EZe 54 2318 155
R(s,d)& T3} Aoz Ao},

rlo

J
i

24 == 2] 984 RREQRoute Request) S W34 FH, WES
AT AT j= a8 209 Aol W), 134 23 wr o7E
3}

Astar HA w=7b ofy¥ ThA] RREQE Wdstil HAw-=olH

2]
RREP(Route Reply)E 9 Z=E HA$siets @98 Zdxlolt). o)A
G oW AZR(s,dE FoleE AToRE g9y TREZFo H F
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L. if G#d){
2. broadcast RREQ with R(s,j), d;
3.}

4. else {
5. send RREP to i with R(s,d);
6

[23 20] MANET 28 2z}

oy 215 WY EE 1@ e AR 2o 9 desiA 54

=EE e Aol otk HE MY dEs A, HEm Y] dEel
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1.if (G#d) {
2. if (W3ED<KW) {
3. then discard RREQ;
4. }

5. else{
6 broadcast RREQ with W, R(s,j), d;
7.}

8.}

9. else A

10. /send RREP to i with R(s,d);

11.7}

& f4 el ALt ol= Fo AODVAH #9E ZmEZe

T 5 Ade 18 Ha F 98 dER A4 Hd ZA6)9

=]
1
A AdS DG 2k sk A= R(s,del Al dExd 42 va3t

D(s,d) = Xij)crs,a) D)) [2] 1]
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T 22004 =8ollM D7 A FE-EEEA St AXE

1) A A5 2A5S pAPAR R T A3 MANET
]
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B2 2 A (topology) ol &
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g Jdeov dgans s Kahe wol Ak A FAllA
A an A2 of S48 3w sigshs e Anrt dasit
MANET®] T8 ¢ wige] gaoz e Adels d=anrt

1. if (i#d) then

2. A

3. D(s,j) =D(s,d) + DG,j)

4. if (Du(s,d) > D(s,d) then {

5. Du(s,d) = D(s,d );

6. broadcast RREQ with d;

7.}

8.  else discard RREQ

9. }

10. else send RREP to 1 with Dy(s,d) ;

(29 23] AE AAS 13 o971 dA}

O 232 AgAde age #98" AAE dEhdida. 4249
b S =EoM RREQE A & o M A2 A4 #he st
ol M

7k o Eok & Al e 7 RREQ: #7)Erh 59
BdEe] A & eta, AR Ha AA gt vashe]

Ade] ¥ zhew HAa A ge AAlstal e k=R UEet H
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FAl dge Floltt. &= 7t B3 (,)E Este] =Ejo] kH|EY]
HolHE AT 49 == i= £ A9 El,)E, =5 A 2E
Ex(i,)E ARSHA Hed 7 =539 AgE dy 2 ehd 772 2 2
3= ®AIETH13].

Er(ij) =Erx * k+ Egp * K * dj (4 2]

ErGj) =Erx * k [2] 3]

oAq71A Erx , Bex © 474 AF dyA HLEeE FAldUA] ARE
UEMN L Eape © A3 WE YA &4E& FASH ne AR
TR wgl 2004 493 7R
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a7 2404 AE Al W AE ouA AEF HuE Ay By
220 oA AtE Azt WwE duA aulEgs dAEAY 29 3Y
o] AE 4n) dgow A groz Yl KE IHERZ HokS
o 2 2004 e FE 52 di7i7E Aol AY 1Ak Ao RA & Wt
DA ne& HF 307 AY ditel 3AFer W3 o dite fids]
NAE gdS F oAk "ol 23k A HaEA HWAoR
AW Al e® SUF A &S X AN AHAR FHelAE
T Wgo s It w7 wie] o9} #o] F WstE b2t
2 29 v BE AT 149 gelBR udskA @i, Al uE
Ay wE oyA ARbelE skEold 2W . =D ZixE AgT)
2(D=2)0] B & 2° = 8(E=8)0oJaL, sol| 38 == 7px= A7} 30|
3° = 2701t Ayt 2d wii= 8olgts AP Aol AR HAvd, Azt
39 wWe 27¢lghe HE o] sAmdAnh A W] HlusiA A%
g LR SR R o A
ANIEHE =zl kE R AG) & Fs Y uo"HE

x)
Salst=d dashojiAls= 4 49 2o

—

rlo
~ IJ

EGj) = Er(Gj) + Ex@Gj) [2] 4]
Al E goA EALE 71X AZE R(s,d) @i sHd R(s,d)=
28 A% & o AA) AuAE E(s,d)E 2 52 FAHEL = A=A

5 A8 e A 72 3ase A4Y 2w g3 2
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o] A% &4 7}s3 R(s,d) ARE F A¥LR EGdE H43
sl R(s,d) & ok 3o dElA g9 ZR2EF] g oot} o
A9 AA HESIANAN AF duR ARE HAFEe ARE
Ao zy A Al~ge e Hug 8 FxskA 3} [8,59].

[Ie 2585 A8 Q%) 228 4=

a9 2594 HE AY A ZeE ZEREFY HA ARE HY
T AF A¥e adete 4= AAs o m5e staEE 3AE
AAH [s, 2, 3, 4, dl, [s, 2, 3, 8 dl + 7FA A=Z7} At} o]u9]
AHLHE= 8+ 8+ 8+ 8 =322 Fd & 4= [s, 3, dl9] 54 B}
40% =JAT F Fe 4EA F AdLS F oA sJd AF A8
Aol oF 3AFel wldet=dl, A AP A9 Q1A AN E HAE
AGE Hug F3 dE JEE Hasglsle HA2E g8l wiolth

AE AE F3 AHAEE HAS ol 428 & AdS 77
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tol ] 2+ RREQ 7%l

S

o 2R ghe

el

HjA o

=

=

o4

7171 22 RREP

W=

Em(s,j) = E(s,1)s
send RREP to i with Em(s,d);

if (Em(s,j) > E(5,)) {
5. broadcast RREQ with E(s,j), d, R(s,j);

Lif G # d) A
6.}

7. else {

2.
3.
8.
9.}




1. if (Erm> Em(s,d)) {

Erm(s,d) = Em(s,d);

2.

add k to routing table with Erm;

if #s) {

3.

4.

5.

send RREP to i with Erm(s,d);

8. else {

9. discard RREP ;

10. }

el

—
file)

el

oltH61].

6]

Al

(1-F)

Min_RE-P+ARE|

oCc =

#Hops-k

HA AF A gL
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If (RREQ.MiN_RE <« -1 or RREQ.Min_res_Energy)

then RREQ.Min.RE < Res_Energy;

If Node receive RREQ message then
¥
10. Re-broadcast RREQ

Update_RREQQ

}

5. RREQ.Hop_count < RREQ.Hop_count + 1;
6. RREQ.TRE < RREQ.TRE + Res_Energy;

1.
3.
7.
8.
9.
11.

o

Ny

w2 1o
w2 )

-

R

237}
o Ao AR

=]
Sy

298 0 24

ToR

23!
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Adeo] AthH FA] o] AZFEE =BV wEA WA st PR
FHE MEA Sdoh
1. Reply_RREP
2.4
3. if first RREQ message receved then
4. {
5. Start time_RREQ;
6.1 < 0
7. while (timer_RREQ is net expired) do
8. { //calculate ARE. Alpha and store ferwarding node 1D for each
route.
9. ARE < RREQ.TRE/ARREQ.Hop_count—1);
10.  Alphali]<-(RREQ.Min_RE#*P+ ARE#(1-P))/RREQ.Hop_count*k);
11. Forwarding_nodeli] < RREQ.forwqrding.node_ID;
12, 1 < i+1;
13.  Wait for next RREQ;
14. }
15.  Find index value n for maximum alpha value;
16. Send RREP message to forwarding_node([n];
7.}
18. }
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yes

discard RREQ |

unicast RREP

A 4

discard RREQ | END

a9 328 54 ==X AAD_NODE_PROCESS) =
Uelfidth, dv RREQ7F B4t =3
BJrrete]l 2 AR5 vus) /by FHol
A WA AE HARA, EolwE Jbsata wE AR AR A
RREQ A& Alzke] 7 wl) &<k th33) e s st sid 429
T4 FRLS)= o8 o Hy FHEERLME el 9
BETHRLM Y HAATHRLT)S Fsho] 22 vro] AR 41
#(RPL)S F3te] sld H=25 Hrieoh 4= F7F ahg ool =zt
Ha Wrb @ wlaste]l b ghel AW o] ARE AAstal thy
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o7 RREQ7ZF AW &7

& wWrlsta, di7)s

ojfo]™ RREQ

waaE Az
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I

gt

RREPE 22 oA R(s,d) 429 9o fFYANAE(Unicast)

s

RREP

unicast RREP

2 7|=

2 H| 0|

no

yes

END

£%o|tk. RREP7}
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o] o] RREPZ Wo} ¢

0
o

—_
fite)
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834 RREQS WIAA 2 (format)S R FT} RFC
35610 wE WX EZElo] of &) e =FH(W), H2+HRLT),
B2 w8 FRLSE F7 skt #@izle] F7H JE= 64pER 17

we dole Fe ohth

Hop

Type Jeliey | Grgl ™ Reserved Count

RREQ ID

Destination IP Address

Destination Sequence Number

Originator IP Address

Originator Sequence Number

Route Lifetime Sum

Route LifeTime bandWidth
(29 34] 42 2H(RREQ) WAIA] EH
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Type 1

J Join flag

R Repair flag

G Gratuitous RREP flag
D  Destination only flag
U

Unknown sequence number

219 34¢] R e Be) Mast ot vl 9sh gl

1. if (W(@,j).< W) then discard RREQ ; //HHHZE & 1= A] ¥7)
2. else ¢ T S E R

3. {

4 LLT =NRE / LCE; /B T & ALt

5. if (RLT > LLT) [ BZS] A& T % v
6 then RLT = LLT; /&8 a w7 784

7 RLS = RLS#-LLT ; /8=y 8 & AL

8 R(s,d) = (R(s5i) +:Nj); [/AZN T == F7}

9 if (Nj #+ Nd) [[EAEE obd -

10. then broadcast RREQ with R(s,j), RLT, RLS;//RREQ | W&
11. else do D-NODE PROCESS; //EAd =20l D-NODE
PROCESS 4! 3

12. } RS A A A e e

[719 35] RREQ A= ¥4 &z}
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RLTRtO2 AusEn. 84 99 59 @8 229 +3 FRL)
dstel Amel £ §E s Eoh

==

BERGDA T == jE FbEFa, ARl EHREVE
Artsle] HHwT7E oy RREQE Al W sk, SAH=E=d d=

D_NODE PROCESSES A& ZA= "AARREP)  HAHoz Eoj7t
RREQIAANAME SHeE7t EHX [ EZA ] HE2 ABRE 7K1

Quigts £2zRE FHA wcdd A2 P gt YABY 53

o

i

e SS9 ASHA FAA =EZK RREQE JR@h shue)
w=g AR AR e Bae) = g ekl Arel #4
s An Fye e s Ak g RS PR F7ksn
24 wooXg AT e % ©E7} old 4% RREQE A

o
oy
o
o
k]
I

2

4 =9 459+ D-NODE PROCESSE 233t}

= A7 AAHD_NODE PROCESS)E RREQ7ZF &7 =t
G 48 u HA wsolA FdstE g dajpo|th

9 36< 2 wctox RREQE Adste A
AAE 2= RREQ7F B:Estd wEl Azl Alb &<t o 2

=
A& s I AZY HA Y dARLDY 4= 4 TS HOPLo=
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Lol ARl "y FHES Axtsin, dEe Hy FHIY HA FHES
gate] 22 o] AR 9 WU B(RPL)S Tetths, o] 7t #s
w7k Hd A= @7 @kl RPLgeF vlal &t ald A =2 (R(s,d) <]
RPL#el AW RPLgE 74418tal R(s,d)E Rg(s,doll AFstch. &g
AR HA 9 #E RLTgol AT RLTE A 8t AL H=

s zlo] 7S W HA 4w 7S Hlmsle] 2 AL A" &7 Qe
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© © N e s W o=

L S e e e e e e e =
NnoH e v »® N e O s W b = O

while (s_time < d_time) do //A3|Z A|ZF &<t

{
RLM=RLS/HOP; /1732 Ht +H FF
RPL= RLT+RLM/2 /178=S H7F 78 T3

if RPLg < RPL) //R(s,d)9] HZH=Z443} vlaste] 39

then {
RPLg = RPL; /1BE=Y HF o= X3
Ra(s,d) = R(s,d); /AT A=E A BEZ AX
RLTg =RLT; 7= 259 3 @ 715
¥
els¢ if (RPLg = RPL{ /A% 3% 2oy
if RLT¢ <RLD) { //ZAE H& 59 Hiel vlaste] a1
RPEg = RPI} /173 2SS =R 7 o2 X%k
Rg(s,d) = R(s,d); /A BEE HE Z=Z22 A%
RLTg = RLT; /178= HigH 715
¥
else discard RREQ+ /&4 Hol-Ztod wH
¥
else discard RREQ ; /A 43} oF Fow WY
wait for next RREQ; //TF-2IRREQ th7]
¥ /73 EZ 7] AzE Eud

send RREP to j with Re(s,d); // 1 4 ZA=E &4

[ 36] EAw=So] A RREQ A& i}
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3.1.24 B=2HA

== kZHE RREPE 418 & j& #ARle] &2 wE=7) ofyd
RREPE Al AFEstar Aol A2 oW HAEEH HA=ZE A= A

HolEd 7|Fata A= HdA4s dndrh o)eh Zo] ARg TREZS

Prefix
Type R| Al Reserved . Hop Count
z

Destination I[P address

Destination Sequenee Number

Originator IP, Address

Originator Sequence Number

Lifetime

RG(S,d)
[Z12]l 37] RREP HA|X] 21

Type 2
R Repair flag; used for multicast.

A Acknowledgment required.

29 37SRREP wlAX ¥WE Uepfoch Ble 20131 okxbol
A2 % ofel YERHRAH
I% 38% == j7F RREPE F4 9& uf Astes daks vehd

<

o
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[[AAT O} Ze =T} opU)

1.if(J # s ) then

2.

4o

3

s

//RREP “#}

/1A% 0]

add Ri to routing table with Re(s,d);//7A = Hlo] &l 7] =

send RREP to 1;

3. else
4.

[Z1¥) 38] RREP #8 Az}

3.1.3 A7}t

ol <-4l

14 500m x 500m<]

9

£ 9

37k

b
= B9z WA

W
A

10071 ¢]

B

fane]

wez2 2-3719

s

=

=7}

g

3.5 7

ol

ol

glo] ey =]

PN
T

1

acE

ol9]e] oUAE

oy A

.l

71



307 Y. 74 wxo %7] A¥ES 10002 Fi 10medFe 74 ==
kel &) A AP YR 7} 1o] HEF AT k-5 2433
AEe 300moly Holxl wmErF Axe BAL nEyl {iE
=}

WSl RS AL U ARG AFsl AU E &

" 100
AN
H
~ 60
o
4 40
S
O T T T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60
- ERELRS
(19 39] A= AR 35 & g3 A5 A5



N

oj

Ho

)
(@)

TH

K

BUAY  A=7t

G =A

HA=Z7}

L= O
S E

d

A

A~
s

d

Al

=y

el

b4 gkobn Aol Aol

S

1
s

#

719 QAODV ol A

]

Jo

7tE2 UEL oA Gad%

=
[¢)

Mg =)

50+

357}

SV Bot vl J3e4dA

-
T

T

=7k

E

|

el
on

8000

6000
4000

KK RS Ar

2000

10 15 20 25 30 35 40 45 50 55 60

5

0

!

(28 40] A= AA 350 °

73



FARE Aty ZREZLS F50%9

[<]

of = =t

T Hd
=y}

al

8

10%

o]
L

QAODV ]
E

3}

=

-
T

o] 4
ESUEE N PN

o 2 A3 30%E 4

J o

[e]

al

]

7

)
=]

oj
B
X

-
T

}o]

o}

o

F

k9
yl

b1 9

A

[¢)
8- 7 2t 4]

=—QAODV

=
=

A& A

10 15 20 25 30 35 40 45 50 55 60

5

0

14

0 W < N O

=2 AR &S =2

T

o)
_EH

74



=
=

o] 453&

=

—

4 =9

ol QAODV 9]

7]

T

QAODVHT &x

T

ol =

o] Art. ZeElyt 1 Aol

NRANE de Aae wol

T

-

izt

TR T o7 on M T ol iofm
WX WX W oo Ol ’ mi_ i wm
) i AW oy T e
GRS T T o B N =
o Pow R o T B
o % oAl O ow B (i
B & ol . oy N o = =
w £ P DT INE % R
e A e fy N\ B
Eoom Ao S \ N o 2
<0 T vl I <r 1o ] Ry W T o
Jo - gy VLY o W <
w T s giliilis 5, O T
do als T ™ A o AT o o B oy o
-~ B =3 = MUn i =] A <
< ol 3 oy ° o 1:wl W o %
T T W v el M — o T T
T 3 R ne ML T B
~ o o N M o ol o7 S R
o o= N H adf '3 % X% B
m 0 JumO T i Wm Wﬂ. & " mﬂ o} u%
— —_ v . Jl‘._ — ﬂ
Y R e il Ry e
o T RN - i) B om
™ W {2x o MY omf ~ B! o 4dr mm
o T oL 2 A T ® = A )
N ® Sg AN e T s W T T o
0oe B ~ St a 3 T g
HEE 4 ®mT oomT tEz X =T 2
n | il < < -
I S sdmTrexzoo  a  ®NET
B T 6 BT Y4 B R T T o s oo 3 oy
o5 P o 9
Jo & o e I - o B o4 F
—_ Jl\_ T ~ w_ 01_ = 01_
N O (G S R e R B R ) X Zz X

75



2
Fod

=

S

9
74

=
=

5171
2B

°©

Ay

iy

b

[<]

=

of wet A A&

Al

slth. MANET9

S

=
=
=

LN

shetet.

¢}

2B

E%] ’

A8

v

T

-

],

S

ERES

7]
<
=]

(6]

Felo] AAPFE AL s

=

HEH g

Ak
=

=
=]

Aot a¥E=

H] &) &

ol

]
=
Sk

-

&

o] vz F A
AU EL
J_:l'.___

z4

Al

SEE
<
=]

SEE

=

R =
=}

ot

°
Ry

ey 13
A| 24 #AAY

[

=

=]

=

3.2.1

bsat

7

A7 A=

]

watel,

Al

76



t}. RREQ7F 2 ==&

ot
=

0
pul

f

9|

1

p 8

A 3

=

91

=2
=

bl Al

ol
o}

do

=0

H

Fol RREQ®|  zth

S

| 7]

=0
=

RREQ

743

¥ 2g

e
T

+o]

°©

9

e

i

o 2uljell e 71

s &
e}
N

iy

3}, 4
ARE D ke 09 kel FE Hzx

o] 27k = A

19, ago=
2~ &
D =)

°©

7}

ez

A

Bty

[e)

bl 2

7b #tol

g

o
S|
=

=

3

o

il

ﬁo

o 21} offfe]

N

AnAos 4

RS

)
KK

il

77



322 9% ZEEF

W R gp
254 W oW ow R
S N
o o . Neas”E
= T I S I ﬂ
o 0 oh T b ¥ T .
g O PR g g TR
D G A o 7
) X O# ° : :;E : zi
s ; e E_ O_ Ot E_u
X ) a © ~o g W B
s U ow iazgww.mmcﬁm%a
L E LB o &3
TS o= N e ™ M "
T T Nro i o_M Lo T o WH o} oF o
o TR L R b
o o p %ﬂﬁ@mo@udlmﬂumﬂ%%
B oa %X oF el x N nT
< T T . s Ke P T
W W g R - *
g F ﬂmsﬁogwémwlﬂ
) _ - o] B _ o
oo § T meﬁ.%%i_fﬂm%
Moo 7 & mﬁmmlﬁ_%ﬁ@g%@%
oo -+ T e O K oy ~
o X [, N - EEE
TR w.wv@ﬂgﬂou%%iﬂoﬂnu
7 = : w T of dmysm X o N
W o A 1 Ko pl W @ 2
wm ° % " s 1 & % 8 ~ W/L
TomoCm P % 45w 3
o) W N 5 g 7 I = REEC
m E O# OME 2 Mu_l,._ HO ‘HA_IL ,_Ll ‘OI ~ WMO ,q. ﬂ_Tm 0
oI ww o " = o woo B D =
Hoak o 2 R h § % oMo -
2 & o = e e
5 T AR o oﬂ

=

°
R

RREQ #H72 #H7] %

78



o Ee o
m Fow
i a 4
U mx._l T N
H 1 i o _q.wu
u T B
<0 A hir X/ i M
I Y
=4 = NI
= e oE mo
= | O M o o
[40] A\ ‘aﬁ
o Onﬂ ‘mW
3 X or
2 w 1
2 o Moy
~ &
o~ B
g < T
= = WY o
= © O
3 g 5o 2
— - T o
= 3 o
o 3 mom M o
2 ¥ . Tox
m ._._H__ =S WO oy N _./uAu \Llﬁ wm
& S iy _
g o R TR
= o Il i ©
o SA b
TN

oA
J_Ef

=

=

-
s

1A

S

P19

]

=7} oly¥ RREQ

=

=

Xéﬁ_

57
79

PN
T

29

Hebe

]_

S

t}
=714 RREQ

[}
2R

1

D_NODE_PROCESS

o



discard RREQ] unicast RREP

A 4

discard RREQ] ( END )

1

fait)
N
w
rlo

B4 wE=Ae] @& O _NODE_PROCESS) +AEE
UERHSIY. d¥ RREQ7E H2k==dl =3 iflone =24 =S
grhstel v ARs3 vus 7 el & ARE AAsior .
A WA A AAEA, gelnE Zhestal vl AAgd ARHe o A
RREQ =2} A]zte] F uf) ¢t th&3 22 AgE 3o &g d=29
T4 FRLS)E FoE o o FEERLME Tkl o
B RLM A HAAFERLDS ate] 22 yro] F=e 1 37t
#(RPL)S T3] o3 F2E H7iehe

R B7b gs oldel =3 Hu

I o] ArE A3 vk RREQ7F

2

o

o,
N
N

gkt mlalsto] A7 ghol

e A% vastel 44

ki
Do
ol

80



==
1o

7b o Fhol ME 2 #em A

3

3L

N

10

E
el

EO
A=

Ny

)

®

)
o

o]
o
&
o}

ﬁo

EREE

™ RREQ7} A&7

S

= 7]
A2

o] o] RREQ
7HEE oA

’

wasiy B R

0
o

A 25l

3

3

RREPE &2 oAl R(s,d) 4 =9]

RREP2AI

unicast RREP

5|2

A2 HO|

no

yes

END

FUAZE o]

g o] &l

=2

=
=

A 2] 8k

81



9 =22 RREPE A

7} oby¥ R(s,d)¢]

3222 F28%4

kol 2t

S

ol H

-
T

A E(s)

ofp

FH A

ko] ol FW), A AAS=(D), HOP, 4=

S

o
4o
=0

=

T (RLT),

£ BoEn.

2] At

%

of /2] RREQ

=

(29 45]e & i =

W

-
B

o

el

-

7 7] 5}

RREQ=

+°l  HOP(je

2

jEr)e]

@A

~
Njo

HOP(j) =

HOP%S

B
ol
~I

HOP(G) #ET %

HOP©|

U=

A4 %] o]

218kttt HOP() #hell A1438 Al DE Y

W

]

g 5o D7} 29
M dges

=
=

H7lE o

= O
=

Y+ RREQ

S
=

#k
HOP() 7} 2% =EoM= 2 + 2 = 40]2= 4

oo

)

B/

iy

=
=

o
N
]

QHE =

Eis

EEREE

4o

=0

=]

“golv RREQ

& ek

82



© o N e s W o=

10.

12.
13.
14.
15.
16.
17.
18.

if (W(@,)) < W) then discard RREQ ;//H9Z & w= A #7)
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