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ABSTRACT

An ad hoc network is infra(Base Sstation or Access Point) free wireless mobile communication technology.
Mobile nodes function as routers and servers in ad hoc networks. Many routing protocols for ad hoc network
have been proposed. If any route is broken owing to moving node, source must repair broken route again. But
route repair technology after route collapses is not suitable to transmit real-time data packet for QoS guarantee.
So this paper presents route repair technology that prevents route from breaking. If intermediate node moves to
critical section, the node issues handoff packet and sends the packet to the next node. After next node receives
handoff packet, the node broadcasts route request packet to the previous node for intermediate node. Finally, even
if intermediate node moves out of the routing region, the source can continuously transmit data packets to the

destination through the new path.
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=/ Ad Hoe w3ollA] A1) dlole] A4-& $1d A2 A4 7|4

& 4 718 sl Hdck oledt AMgAlEe &
75 S5A717] S8l olstdr)e sl=slot
A ols BAl 71 Fo] mE 52 o]Foix|
I 9k

olgigt FAIE 7 3 widdshe T4 olF B4l
7142 ad hoc W& o2 =t} Ad hoc W 7|
7122 7|A]=HBase Station:BS)o|v} iz oA AE
SlE(Access Point:AP)7} f-41 EAldlel] o14% ol
Zelinfrastructure) 7|9t Wah= de] w45 2}9-E
(router)7} gick &, BE X-t(node)So] o]E3 5
Utk BE kEEo] olFdhs A, A2 AA
Al FA A Helol S1A8A] o =7ke]
23 dlo]e] S 98 oE §F F4 8 =(multi
hop wireless link)Z FAlslar, oz 7§19 &7 =
=3 o] delelEs  E$w/2h-E(forwarding/
routing) dh= MZL HFele] FAldoltt F A%
gAY THo] bssla, 718 Al =zl
o|E3 A dom, ghby| o) wa] 23 4 gl
+ AAo] Sih12].

ol2{g ad hoc W& =H9-E Z2 EFrouting
protc;col)oﬂ w2} table-driven ¥}4]7} on-demand 4}
Ao vher) table-driven 2498 mzEZe 7}
xe7t ¥ W9 fE RE k= ZheE] JuE
3] fAIgkcl o]2igl table-driven WPAS- 2}%-
2 ARE AAsP] 98 st w2 o)Ak =
o]E{table)S FRE 33, e ARE MR~
E(broadcast)dle] RE w=Eo| A} e mlko)
EZZA|(network topology)el] gt ARE =
Hlo] 85 Al

On-demand 2}$-B] Z2&FLS £ o] 9
7} & wolgt A2E AR £4 rer) B3
A xeziAe] 27 dashd 9 el e A2
2l S 24| A(route discovery process)7} ZHEgkc).
o] ZRAAE ARE AAY = Vs RE A
2o ZAApE b kEHr) o] ARE A ko
=7k AHZo] Vs3I e A=) o o4
BashA] oS w7k FA1¥eH2].

# =ioll4= ad hoc WellA] QoS ®AS $)3H
A= ANdA 7S AR} o] 298 7ML ad
hoc FA1wre] 298 =Zg &5 ulAl 3= on-demand
WALS ARSRI) o] 2198 7 729 wE
o] AZ7} RS A% oA H=E AU =
A= o2A = e Agsle] A=
AE7} BoAE 7S vg] Al aelm AR
£ AR wEA AEA e Ad-e=
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WA s= 7S ARk

¥ T ad hoc FAlelx QoS wA-S $13
AR ALA 71l B} ATEM F 6oz F
Al 2%elx= A7l dis] delrw, 37
o4 ad hoc FAlwWo] 298 Z2EeZ ule}
ou A RFsh=A Alg|Ec). 4#}o|4i= on-demand
28 WAl 2AF74A] Ak o8 A= A
A dae]Fel dis) ARy A5 EAd F
Aol dis] dolich 5AoAE B =Fella] At
b= AR A 7l disle] AAR dEe &
tl vt 2 64 ollx = AlEelo| e Eal 5l
A AR A2 A e 7R Az QLA
Adxe]EET} vlasle] A5E HrRth wix|ge
2 TR = £ ATl did AA-el grie}
IFT AES W)

I. Ad hoc 29" =288 2§

a2l ad hoc 2}9El TREZS uix oz
table-driven®#}2]3} on-demand®}A] o2 v} 4= 9
c}.

2.1 Table-driven 298 Z2&Z

Table-driven 2}9-€] 28RS 7} vy} v o)
o ohg BE ruo} b9 HuE 3FE| fA3
t}. o]2|g} table-driven 2}-9-8] TR EZ uprle g}
28 ANE AR S8 sht == 1 o)Ak
Hlo]t(table) S B 7 37, o] ARE By
Z~E(broadcast)3lo] ®E LtEo| 3} 7kS mlo)
EZZA(network topology)ell o3t RS Zx=
Hlo] &8-S 7JAlgie}2].

b3 o %22l table-driven H}A]] 2}9-E] =2
EZolct

2.1.1 DSDV(Destination-Sequence

Distance-Vector) 2I9E ===

Table-driven ¥H1e] t5AQl eh98) Zzeze
DSDV (Destination-Sequence Distance-Vector) #}$-
¥ ZgEFe] glrh4,5]. o] DSDV 2498 zZge
Z2 Bellman-Ford <t772]&{6]S 7|Hlog ul=
table-driven 2}-$-8] ZZEFolt}l. DSDV z}$-E
ZREgAA % e BE of LESe 1%
AZAFE 5 9l e RE ki 3 =%
Jug pick Z7e] 2198 ue BAA) we
7} FA1%F 2P S (sequence number)E 7171t} 4=
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AHEE ol k=59 2HE FE(loop)E WA
a17] 18l AR8RIck 2R Elo]EellA] AYAIRE W
42 AL S8 Aoz e FE BEc
7|2~ E(broadcas) Ity EFF o]F LtES 7R
gk A A 7ksettling time)S 7]=3kc) A7
o] ZolE o3l AAE 2H9H] AR iR B
EoA2EE AAAA, olF k=SS WY EY
(raffic) & ZHA2A7]a, Mr}l HAe] HzE e &
BRosjrEgto ey ARE AR

2.1.2 CGSR(Clusterhead Gateway

Switch Routing) Z2EZ

Clusterhead gateway switch routing (CGSR) =
2EZE FAEY wiAld wke] FA6l4 DSDV
wAl7} cl2ck CGSRE DSDVE 7|8 EZHo®
3lw] DSDVe} o] w2 w3 =(overhead)7} )
ok Il Al el 53R e A7) o,
AlZ=Aql  Fu]2El s S(clusterhead)e} Alo] ES)o]
(gateway)ZFe] 98-S AMSgk) IS w14 F
=2 e A|EdelR AFE, oA F

CelaEelER, TRt A wEslel BAAE A

3t 7 ke ZeaE 9 Ho]EAcluster
member table)S- -§-A|3}do} gk}l 12|32 DSDVE
ol g3l FejxE wW¥ Heo|EE AVIHLE ox
rooA BRos|AERR) ZF x5S FE|AH
W "HolE e, EHA| wdslr] Q1% 2H-H
Hlol 8= A}

2.2 On-demand 2}98 Z2&=

Table-driven 2}$-8] X2 833} th2 AL b4
©2 on-demand Z}$-E] T2 EFo] glr} o]zlglh
ukilo] AL A1 reo| 94 uet AZE A
gk $4l ko) B3R k=29 A=2r) F8s)
o, @ uje] A2 g A0 2HERi) o]
TENAE A2V HAGAY, == 73 BE
Azl A&l At B skesc) o)FEA A7
AR A2 k=R Aol A =
= 7427 o o #8 9S u7kx §x=} o}
S-& o4l on-demand 2}-$-E Z2EFSo|r}

2.2.1 DSR(Dynamic Source Routing)

Z2EE

DSR ZREFH7]S $4l ko] 298 7t
4 ¥ on-demand 2}9-8] TR EFo|cl o]F k=
E2 2}9d HolEy 72 %S 3= HE-E A
#l(cache)& A& FAIRIEE ] FH-E e F4
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re7Re] ARE 3l 9, A ARVF 4E
2 drie) x&5HoE PARNL o] E2EFE 7
25 53l FejEe AR A A= Al
g BRo 7 o]Foizlc)

72 35 Azl A2 o9 AAE Adveg, &
AZ] rx=d] A5 HoleE 22 e Al k=
= 4 2H1e] EE A4 5HA] k=l of
3 ARE FAsla, A=Rr) EARIC o] ARE
o] 8sle] dlo|elE ALl wkeF el A=7)
EAHA] e 4 ke 2R FAE
283 Il FTlsla o|7ls BEosfiEg]
o] HAG Wk o)X x=EL zM9] FiFE Fal
sl BAX] rerix|e] A=yl EAjE =heE
Ml EAehs 547 kerx|e] A7E 378}
o £ kedA ARLH e ALsa AR
7} ZA8A] b Azed dFld ARl 3
25 sl tg k=2 AR o]¥A 3o
FHEdow EAA xcyl AR8A s A8
W o oA AR 8A FAAE AFIA o A7
A 4% ARE sl $A k=elA 531
ARE o83l AZ S IS AFIcE AR
25t HRS AR 4 kT o] ARE o]4s)
o dlo|elE 4]}

ZF$-E A4S AHEsle vhe AR SlEAE
w2A FPsla A2 QA WFFE Fol= Aol
gJor} e o)F) AZke] Aol ulel FRH =)
$E A4 AHz Qs o e HSE 4]
7R & vz xRl Yo} AR IS5
A7} A4, 2] TCP AAS5A5E a3tk

2.2.2 AODV(Ad hoc On-demand

Distance Vector) 2t Z2EZ

AODV 2198 =2 &3{8]> DSDV z}38 =
2ego| dwe]EFS ARtk DSVP7L AA A=
of i3k =FE AHRE fA5k=dl v]|sle] AODV
£ 293 A2 ozt geE ARE A7) A
2 AL 98 94 22 k=58 #9H H
ol8of ¥3=A] o 1o I AHRE FHEIHA
ek 34 =RE] B kezix] 27} A
2] BkEolA] 9lA| i, A= 53 TEAMAE A}
43t} 7 Z 23 (Route Request: RREQ) I|7le-
o]-% XtZoA HBEi|rESS, o] kS
t}A] L o] RSelA| BREsfAESR: wheR A
25 Foll

ZAl yTryl BRos|aEd AR QA 3]
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=%/ Ad Hoe %ollA Al2|Alg)s= dlele] A58 S13 A2 AHA 714

e F5ld Adshe B3k F x=58 A
HRosjArER o] ko] FAE 29H H
o 7183l FoEH AARE whErh olF
A He 53U A28A S vk AR
A Ao EAA o =dsid, AR k=e} F7t
re5e A28 RS Afs= Fol Eelal
AA2E 72 $5HRoute Reply: RREP) 7l
Hich. F285 A7l Ak $HA k=5
< 298 HolEdl A% ARE 7|E]1ck

(]

2.2.3 ABR(Associativity-Based

Routing) =Z2&Z

ABR T2 EZ9]°] 4] ad hoc el L
A&=Es ARE AM8se Aotk 28 A&EEH+=
ARE ol5Ae] HL olF X=EE o|Feia 7
Zol7] e AFAHLE FAF 7lsAe]l 2w
Az AR 7FsAe] Hoerneg F2 F8S 7
& 5 Qlck =3 o3 AEEHE AR shts 3
23] el 3 FEL A F Uk 2
ABR T2 EF9| 7} = Hy|xog zRile] &
AE o2l 4lS(beacon) S wHSo] MR T ~ES)
olglt}. o]F o]% koA ARt k= H
olE-& ARk} ZElEE AR o)F ke
A .37 4 AA AEE weds] Sl As7HA
(beacon interval)2- Zfolofsy o] F7lHoR
Ay 4ngE deash= Ulolfch ABRO 7]
A9l EAL ad hoc o)F WollA] 2] 2|&E= 7
25 A8sh= Aola, o)F 98 A= ©H(route
discovery), 7J& zl4dA(route reconstruction), 7J =
2| (route deletion)2] A 072 o]Fo|zic)

2.2.4 TORA(Temporally Ordered

Routing Algorithm)

TORAL: 549l o5 ARl Age Fu
Z2](loop-free) ¥4+ EH9E  Z2EZo|TH10].
TORA+ 1997d¢]| IETFel|A] #-8- A|gtslela, 4
Al kol BAA] cc7le] H2e ofF A2E A
AJglcl. TORA®S] 34l #HA2AAS 33t =294
H7le] W= FHaslslr] g3 AleHAAE
EERZA Wsp} dofuh= A2 ko] A <kl
ARt a3 o] E §8] =52 o]% kE=E4]
gt 298 ARE fAg) o] Z2EFL AR
A A(route creation), 7] & -5-A|(route maintenance),
72 AH|(route erasure)2| A o7 o]Fo]zlch
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£ AellA= ad hoc §-4172] on-demand WHAl¥

sl AF7HA At A= o E FRe] 2y
H Z2RIFES 7IEsha, 27Ee] 7R oY &
AEE 71E3c)

3.1 DSRZ} AODVS Zz xME oy

213 1S DSR¥} AODVe] AR A4 HAS
BojEr) (a)old = Ax = Bej olate] A7)
AAE 01 =7} olssle] HRE wlojv= 7
D& A =i o]Zlel gt AR ez HRE F
Al koA Btk (b)ellA] AR el RS uk

£ A x== 32 Y ZEAXE ALES 7
2 83 97ls EZA r=2 HIoy|AER}
©A A2 83 AR P EAA] = 4
koo A2 ARE ke 4= 39 9A
= A ER

olgigt 298 ZREFO] AfoMe Fi k=
o ojde] AA 79 $Al 2 HE] EXZ]
7HA] BE A27} oA AEA = F A2 #
AL el $4 k= AR 8F HAAS B
W 542 xc28E AZ2 S5 WARE o}
o} ZA=27} AA%c). a2jBrg o)z v A=

LB AEAshR=E Zels Akl Y Ak Aokt

F4 kot deld 3l Az 84 7, a=ln

= SRS

(b)RAZ 2 WA HEEALE

agi\g_ X b
=Ep * CEE *EF

(c) 22 $¢ WA fruA2E

12| 1. DSR3} AODVe] Az 4% 74
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Az ot} A ulolo} uE £Al o -
W& Zx(load)7} HAE 4= ek

3.2 ABRzZ} TORAS 4= RAN iy

18] 2= ABR3¥} TORAS| A= A AL
BoFErh (a)elld] = A7} k= Bol o]ite] 471
Z(AE o] kv olF3l AZE vlohv= A
2)S U =Hu £4 xseA AR oz HAS
Huj= DSReJv} AODVeR:= =] (b)ellAAd =
= A ARo| vlZ AR g TIAAE AME3|
AZ 84 HALE 4 k=F BRojjred)
A2 84 A& e EHR| k=& (o)dMAH
Xt A A ARE ARE ke AR S5 9
A& FUA2ER

ol2|gt 258 TEEFe| Afo= FAt ks
olito] A7 73, olite] A7l HIZ A =N
ERz] eeEsA] A2 oA A =) sk
ol2|3t v ARV} BRE A T = A
7} A2 2A WARE 2z BHA] k=2
AZ S5 vAAE ke u A7} AAE7] o
Fol ()M AE HAE A=7} A B A=)
obd & gichke o] gt} z=jnzE dlofE H
& Adsle Azle] FU1% 4 ok

3.3 NRR(Novel Route
Reconstruction) Z2EZ9| AZ XHAH

il o)

28] 33} 73 4= NRR[11] Z2EZe] 7R

AA A& BoiEek 27 39 @AY x

= Boll ol4o] AZE A%, k= C7h SAA) xe

e E

/

&0 SEE m=F

() A= &% AR fUA2E

12| 2. ABR3} TORA®] A& AAEA A

Copyright (C) 2003 NuriMedia Co., Ltd.

o o]%3 vlE A kEehd k= Cy A2
e BHA] =2 2ok a2d 4% k=
7} ®MAF vl2 A2 8 HAFle A k==
BYz o] Hzle e $A k=t (©dMAE A
2 &5 A7 Qo] v ARE AAsle dolH
AL 2d 5 gk

gtek 9l 49] @eMAE k= C7F FH3]
Eo]| 0|93t v} opald k= Ce EAA Xk
oA AR <l FAFE 2R &3 (b)olA A
kB C 22 AR 48 JRE 4 ez ZOoT
HRCH/AER. o] B P 4 =+ (o)
AMAF k= C7pA|e] ARE AAEAEE dlole
71 HujA =l o]zt wbiL H=Z $H A
< AHESA 7] el AA ARAe] Edy 2
H & =(overhead) S 7F4A1A 5 93, AR z|AA
AZke EAA & ik AT o] Whx 2=
AZ7} M3 7AS o A2E A sk W
o]= & QoS(Quality of Service)E XA aloksl= A
Azt dlole] Aoz AHE38H7] o8& 4 Sick

3.4 RDMAR(Relative Distance

Microdiscovery Ad hoc Rouitng)

zz2ed

18] 5= RDMAR X2 EZ{12,13]S 283+ 74
2 AEA 9pEe RejFEr) (a)olMAH k= Bel
olate] A7IH = AL dAl| AR o]ie] A
AL 4 kedA geA] e &, AR 9
H71& 4 =2 YA o3 b)dMAE =
A7} AR AEAL 98 AR EF LA-(route
repair reques;RRREQ) |71 HZcijr e o)
o] ul, k= A7} BRTs|~ES= AR BT 84
71> RDM <tar2|&{13]15 ARE-3le] F(hop)oll
Age Fau NGz ARE AdA . 7E
o] A= A Wl k= Foll AR BT 8F
18 e k= CE (X" A= 9 RS
Az A" 292l AZE T3 k= AdA
UM2EZ) xt A7} = CEXRE H=E 9
AL wrow 2o g AR iAo o]Foixl
t}. olzidt L 7| AR AEA Wi &
o)z} ik ARE AAH o= AEA A dolx
Hug AZ QYEA A7re o] Ed & St 3}
28k BB 7|E ARE AL AREshEA XY
oz AR AMAHAL 7] wie] 7H B AR
7} SR k& 7FsAle]l @ck aEa ol wh
QA A7} BolFE Sl oA AERE LA
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=/ Ad Hoe '3ellA] Alg]49) dlole] A4S 913 A= AAA 7|y

she Wlol 2 QoSE MARielsh= Azt dHlo]
B gl EAEE bl 5 ek

ZEA £E8 £EC £ED

SHEE (a) 42 ol ¥4 SHALE

(c) Heolg AR A

33 4. NRRe| A= 44 24 1

=D =5 EEF

(b) A2 BT 24 AR BREAAE Y Z2 $9 AR fFUALE

(o) dloje] AR ¢

72 5. RDMAR Z2&38- A}-83 AR QA4 3}
Fal

V. AijF A2 A% 714

Ad hoc FA172] on-demand ®}FA3} Fheda)o]
A7 AR TR EEEEse A} #ol
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Ae A9l A2 Qe Zerge] tyy
oz, Fies AnE A oo fAskEs
S <

Te]Fo] QAR o] UdFE|E JA] A=)
AR = AL 4 = itk F A2 B
s 7T A AEE Aokl Z2EE2E
2 QoS(Quality of Service)E HAFslo} dl= AlA]
7k "olg] Aol H3sHA] vk a@Eg B =F
o4+ ad hoc FAlwollA] QoS BAS 91§ A=
A 7S AR} o] wpHE shie] 71 x
=7t o5l & o A2ARe QAT o k=
oA F=ex 7S B o] FHFE ke xT
£ A7} BoA7] Ael 9oz AHZE A
Asle] AA AR7} FoAA] YEE sl Aotk

£ =5l Absle A2 A 7L =ZA
T 7K HAHeE i) AR B =iolA] Algt
3= AZ A 7L dHeold AE fA1E 98
3= @ Z(handoff) 7]H-& AHEZI} ol & k=v}
+Ae|x 9l 1 k=) A AA=H e AR
A9 F72t ke, O k= 2Mle] ofd AT
Heg 5o e w zRile] F AHZE Hleld A
de deles Y=o IS AT kg k=i
Al Bick J=o = gFlg Wk og ke F7)
kvl AZE Hlolvr] Ao o ARE A
FozH dlog] Afo] FoA|A] UrE A7)

ERARE A2E ARk Aok H2E Bl
Ues krc2HE] J=o0F gzle ke e
7t k=7t ARE o] A o AH2E A
AR o] wl, ARE A= el A7
&+ 42 3] $is] RDM Udw2|&Ee ALgslo
A2 84 HF F5E ARl AYHor A
25 AR =3 olFd F73F k=9 ke
revt AR 84 7l HRos|AESD| djil
A2 S5 dFle] "eglowe F o wE A7t
ohol] AZE AAEA & = Sk

|

|

4.1 ol XS FXE Et =
(handoff) 7|H

4.1.1 Zt t=o| ME Helol| e 21|

Ad hoc FAWA H2E Az Qe k=
€ % $4 k=9 544 x=F AR 2E F
7t xE5e AP o)A =9} g rEe] Mg
W7l AR E el gx|eta glelo} gl =
ol k=23 dolelg A i, ohg koo
A delelE A5 4 U= FA H9 el 91
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ok gk gl F7F kxo] A W] o] o)A
reo}ivhe koot 2% qloiol ¥k B =7}
ZA WSl el ek sejeke o] =} ol
revh 37 =] A W ol A
7t ko deleE FAE 5 ok

a% 62 F7 k= B7} HelHE AR FA
& & gle WH9E Jepdck k= By} AA AR
Aol F7F ko] Qe AU i o] k=
£ 4 wsiskell glejof jck "k x= B F
A WS HlojuH o] ARE BelAlch =3 k=
= A%} C& 7 = Be| 24 w9 el glod
okght). "k = A mi C7} k= Bl A4 W
& Holdrhd A2 oAk o|e} o] 7
=9 A% Heel ] k=7 AHZ 9)Hs
AL wolgt A AR dleleE &nkEA A
%]}

=S B GIOIEI SW M

a2l 6. F7F =9 dHole FAMHS

4.1.2 ML(Movement Limit)Z} d.,°| &

=

Ad hoc®] 7} x5 o]Fdz|uiel dlolE
HPAE A5 F e A WHE deld + 3l
o} B =FellA Alglsle AR AR 7S =
2= L AQeEN F2 x=v) FA HHE
wolulz] Aol ol A2E vlg] APAsl A=
7} #oA| = AL i = 9k ol BE kT
=2 GPS(Global positioning System)[14] £4%-E] #|
Aoz TS Ao i ARE & AU
k. 7P} =3 =57 olF ks &
% AR ZF =] &n= dAsily 7l

a8 7 B E=WlA vlg- F83t IEieE
(parameter)Q]l M L(Movement Limit)?} d . &
=37] 13 oz 7R HElEES HeErh
= B o]EabHA] GPSENE e AHRE Falol
olAleddel Az, d & AAlsle 9" k= A, C
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o ArlMez Fu Wi ABE F39 2RSS
Yug eplgozd e Brt doleld Adz 5
AR 4 gl A, ML,E Ak

aelRl ML) d,, & fmshs e Al
A WA e Ash k= B Ald] Ad d,,E 5
()3} o] Tk

2 2
dab T \/(xa_ xb) + (ya_ yb)
(1)

dlole] sizle] AF wgelA = Br} dlolH
A7 FAZ 4 e HA 72, § == B9
FL(Forward Limit)- 5~4|(2)2} zre] 73k}

FLb:ra_dab (2)
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