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o]% o= & Y E<LA(Mobile ad hoc networks : MANETs):= #&]slar AFE317] 7hehslr] wjio] w@e g4
g3k 4 rh. AN, o]%F :=E=(Mobile nodes : MNs)7} SIE|Yl A~ =& T}E  MANETS] MNF B8 2

=2 3e Afode AeEr] ofgt. HF A 1-FS B3 Mobile IP7}F th2 WIES I HeHoz #&
o] %= ([1] Perkins, C. (1996). “IP mobility support,” request for comments (Standard) 2002, Internet
Engineering Task Force, Oct 1996.), INES FX4 HE-FS T3 <A Alo]Ego](Internet Gateway :1G)
L= 71X =k (base station)o] 553t TEFH MNS FA5H= H(ol5A #2](mobility management))< 313t
Aol W =(control overhead)E X388l TAE ZA Hr).

olol we}, olFA FE|7l LFE = MANETS] el A Ao e # T7F A&=E AT, WA, Brochi
167} 2709) MEYA g ol~ 71=s Xe AR 7M. e IP HIAYUES Agste] <lEY
of that B3 A (bridge) =X F&3&taL, d& 3slub= MNsol thdk B2x 24 F23oH([2] Broch, J., Maltz,

D. A., & Johnson, D. B.(1999). Supporting hierarchy and heterogeneous interfaces in multi-hop wireless
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adhoc networks. In Proc. Int’ 1. Symp. Parallel Architecture, Algorithms, and Networks, Perth,
Australia (pp. 370-375), June 1999.). Jonsson< Ao} QWA =S ZFo]7] 9 & MIPMANET & ~9% <dzz=
(MMIPMANET cell switching algorithm)< AM&dh= 162 HZH3E MNe 55 elojwo]l 2HE wHU([3]
Jonsson, D., Alriksson, F., Larsson, T., Johansson, P., & Maguire, J. G. (2000). MIPMANET-mobile IP
for mobile ad hoc networks. In Proceedings of IEEE/ACM workshop on mobile and adhoc networking and
computing (MobiHoc’ 00), Boston, MA, USA, pp. 75-85, Aug 2000). Sun MNs®} I1Gs Alole] HE-& A=
(path)E #7] 93 o]% 1P$ AODV([4] Perkins, C. E., & Royer, E. M. (1999). Ad-hoc on-demand distance
vector routing. In Second IEEE workshop on mobile computing systems and applications (pp. 90-100), Feb
1999.)8 E3stelm uH([5] Sun, Y., Belding-Royer, E. M., & Perkins, C. E. (2002). Internet
connectivity for ad hoc mobile networks. International Journal of Wireless Information Networks
special issue on Mobile Ad Hoc Networks (MANETs): Standards, Research, and Applications, 9(2), 75-
88.). W3l Ratanchandani-& olo]AE Fa17]W (agent advertisement), TTL 23, oo|HdE Fa7|¥, ofo]
HE 23 (Agent Solicitation)e] MY 7 7|&E5S A= stolBe= ¥ (hybrid scheme)& A<HTH
([[6] Ratanchandani, P., Kravets, R. (2003). A hybrid approach to Internet connectivity for mobile ad
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hoc networks. In Proceeding of IEEE WCNC 2003 (pp. 1522-1527), March 2003). Ammarii= ©|%& IP<}
DSDV([7] Perkins, C. E., & Bhagwat, P. (1994). Highly dynamic destination-sequenced distance-vector
routing (DSDV) for mobile computers. ACM SIGCOMM: Computer Communications Review, 24(4), 234-244.)%
A8 3 dolo] H(three layer approach) WS ASHATH([8] Ammari, H., & El-Rewini, H. (2004).
Integration of mobile ad hoc networks and the Internet using mobile gateways. In Proceedings of 18th
international symposium of parallel and distributed processing, vol. 13 (pp. 218b), April 2004.). °]&
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(2007). Gateway discovery in ad hoc ondemand distance vector (AODV) routing for Internet conmnectivity.
In Radio science conference, NRSC 2007 (pp. 1-8), March 2007, [10] Ruiz, P., Gomez-Skarmeta, A.
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In Proceedings of the 29th annual IEEE international conference on local computer networks (LCN" 04),
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= 18 #xsA, By FERE AdHYY e YEYT AA" AEHl AolEgo](internet gateway :I1G)
49 w5 (1 WA 22)& x3sh, 2t Efle AHY Aol EgolodlA Alztgit),
e

o AT A3, w==E Apelel BAE Bl vE} o,

WA, =25 Abold FA(link)E AT o, ==/t AY WA JdFse 49 =55 FE =TS (parent nod
e)gl shal, F= xro] Ad4H 319 =EE A4 =E(child node)dal dh, R =Tef 22 wE=7F AAH
P8 Ef-YA(tree-link)el dvh. @9, :wE7h A2 =S VA Qo BR wEES JHAI 9A @
W, =T & 10} (orphan node)&} 3t}

w3 QY AoEYelS HoR, AY w=foA &Y w2 £xdor JdAd" FRE EY(tree)dt

3t Egle] ¥3¥ w==Z5 Ef =Z=(tree node)d} ?i%f?_q a8, AUl AolEgele 2] wE= F s}
oA AlZFeleE EElE [G-AEE2 (IG-subtree) @ 2]k},

W, A4e 2d-9as e, gae Edd Sa4 9o 925 v, JEy A=
of 19} Qe AlolEdle] 22 E A4E 2l Eel 2 1, 7, 12, 19258 AHE 419 [-ABE} £
o & gt

!l A
S 4 5 9l
E 28 2 Iy d HA oo wE, HX-E UvEHIE AWy A% ZdHolt. o7|A, HAA-EF
(quasi-tree)@, o]EA o= = YEYAS FA = wES zhzlo] Hio By o2 sixE EfZ o]

9ol (internet gateway :1G)(14) % E=¢] Eg
"F AT}, 047]*1 5 247ye B4 JIEH o) ~E AHEste] AR F
= e}

1 bt
Ask, ole] wEt, ThE B AbojolA My

ER, Bge) B¢ wSE 471 QU g UENDG AFa) A8, ¥ =cF S5 Qe Aol =9
ol 553 % 9t
E§, B49 Egl wEE 2471 ol%4 wE(nobile node MN)ol7] wEel, ol Fol A

o)X, A Ef UEYINHE, Ef it 0FE 2R T2 7hx]7] gl HE nv
o] Y7} BolAx, A=4o]7 EZ A A(handshaking process) H]E §lo] v R =2 E3
Eqol7tAe] JAE" Z = (upstream path)E A& 4 AA =t

_H
"

olo] Wi}, Eg] ==& ZAZe RE By vt Bl Zojx AL & Eg x| d44% ALs))
o Fof, Alo] 23| =(comtrol overhead)E 7FAAZA 4 AT},

T, FAA-EY UEYAdAE Ao eHIi=s #AaA77] A8 "Helo]=-x21  7]W(delayed-join
principle) S ARE3IH, olo] ulg}, o} i o]Rd EF w2 YE AR WAXE FAT u7kx] 7|t
gof 3}, = o] £33 Eg wrSo] S5 B S Byl A2 WAE S, alo)f s
T =Ed JAE P4t gk ol s WAL Aol LHIEE HAATI, WAA FE FES TV
E HREAago AAeS AAT ¢ Ak, =3 FUslAE"-e TEEE 802.11 MAC ER2EZo|A o]f5+= ACK W)
NAE ol g3le] &3] 3 FaAds 24T = du

£, FJA-EF UHESIAA, EY =25 74722 71 &S 93 5 /e UF FE =5ES S QH
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- A2 %(hello)=(CT, HopTolG) :

Es 18 F FE mEARE dA2e wAA S
- J-REQ=(CT) : %=E7} o]%
- CR-REQ=(CT) : 1o} =7} ARL WA S

- REG=(CT, node ID) : *T
o= Eg-7I8F A WA Eg

- SOL=(CT, node ID) : #|NEJH H= d}o]
2 &

B vadas F8 ol

- ADV=(CT, node ID) : Z=ZMEIH
= Fr|Ho s AL},

ohelel &

Jolol AZH7] wiel, 4 eWal= R FE A9
olglgt AX-ELlE ddsh= W

Aol HAIA] (control message
JAEH Aol E

E(unicast)shH, ©@x], A4 ==& 7FA|A

& o AZAs] 98 J-REQ WA A=

=7} QIEYl Ao =9

wE stolne s W} S AT 1)

2= Aol WA A o] AolE
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o

o 29 5 itk
of vlald HER wWe Fxste] weh A Aywth
L CDE ofelst 2ol AT 4 Att.

ol 9 A4 xro RS HAAE Fr|HoR fFUN~
Lé% o A2 YAXE BHZEJ|AE(broadcast) 3}, ohuk, &=
N 2=Egt},

Qk

]1:

il

[<)

2
PN

-

A%,

a2 wmEe] o)2] @ (RREQ AR 2 Sa
| 5537] 98] oleld REG WAAE AFwTh,

4 ARnE T,

e SR o,

JEH Ale]ESolel] e5%d Hddh= =

, I Aol Edlol= o]k ADV HA]A]

Messages

Usage

Hello = (CT, HopTolG)

JREQ = (CT)
CRREQ = (CT)

REG = (CT, NodelD)
SOL = (CT, NodelD)

ADV = (CT, NodelD)

IG unicasts this hello message to one of its children periodically: it
broadcasts this message only when it does not have any children
(a|very rare situation). However, the MN periodically unicasts this
message only to its primary parent

MN sends this join request message to 1ts neighbor to jom

An orphan-node responds with this children-release request message
to the child that has sent a Hello message

A node sends this registration message to register with an IG.
Registration includes tree maintenance in a tree-based approach

A node that wants to register with the IG floods the network with this
solicitation message when a reactive or hybrid scheme is used

IG sends this adverrisement message periodically when a proactive or
a hybrid scheme is used
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7 mEESE REG MIAAE sk, I Alo]Eols diE kol td FF-EtolME M (reset) 3Tt
TR, =E7F JIHY Ale]ESolel REG WAAE dEdoer dFetd, i wmEo] id SE-Elolr= Al
(reset)dth. ©d S5-elolm7} Aasw, A AC|ESol= aF == 555 A7

- 3-e}o| v (advertisement-timer) : ADV HIAIX S F7|H o2 HAE35H7] 98] A&},

obehe] I 2% Eholvle] AelE aokd slol,

X 2
Timers Usage
Hello-timer Used to trigger the hello periodically
p—c-timer Used to indicate the valid duration of parent—child relationship. If this
timer expires. the corresponding link is removed from the parent
and the child
Path-timer Used to indicate the valid duration of an established path from 1G to

MN or vice versus

Registration-timer Used to indicate the valid duration of a registered node. Whenever an 1G
receives REG from an MN, the 1G resets this timer for the MN. Whenever
an MN sends REG to an IG successfully, it resets this timer. If the timer
expires, the 1G removes the MN

Advertisement-timer Used to trigger the ADV message periodically

olgtol A AA-E] Hu Fxd thal Dl AHEES dut.

obelel k4 104 i.167k == i7} 43 16O
AEE e,

AA-E7 HH FZ(QTIS : Quasi-Tree Information Structure):= ofefe] <=3H4] 13} o] Ao},

K
=
&5
ae)
(ep]
rr
M)
)
b
ly

9] oS, R, A w=

544 1

QTIS"Y”) = (i.P, i.C,i.HopTolG) where i.P
= {x|x € i.NS,x.HopTolG = i.HopTolG — 1}.i.C
= {x|x € i.NS,x.HopTolG = i.HopTolG + 1}.

714, i.HopTolGE == 19 HopTolGE vkt RE ==+ o]g3l QTISE FA8ta, ojwdt AEx 2k
%E Io) == gk QTIS=( @ P )]},

32 2 el A AA o mE, QIEY Ale]Eflelet wmxzte] YA P4 s AWty 9

(3200 QEY AolESC](310)7} BREAMNAESAY, 19 24
Z FAE, ojo] wel, Lo} :==(320)% UEY Ale]E¢Ie](310)°] J-REQ
kel wAAE QIE Y Aol Ego](310) 23-E FAlshE o} :==(320)% <

WA A S Aes =

Yl AolE](310)d ddH o] Ef] ==& P43, AHY AEH](310)Y A2 w=7t A Hr}.
T4 B odbgol o AA] oo wE =% 7he ¥ PdA RS A9Er] 93 mdoln

T 494, 110} 430)7F E8] w=X(420)°] AAdEE F9E AT, E =X(420)7F AEY Ao Ed ]
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(410)o] FUAMNAESE AR wAAE o} w=5=(430)7F 218, o} »=E=(430)E Ef] w=E(420)9 J-
REQ HIAIAE AEett. o] THoR, EY iE(420)iTE1 el wAIAE FAlsHAE, alo} w=E(430)=
Ef »=E=(420)9 942 2 A 91, Ef ==(4200F 3LoF =E=(430)8 29 A =2 AR
shA #}.

%osE B owme) of A4 oo e, ws=So UF R wcel A g4dt wEe 49er] dd wu
ol e}

E 5% FFW, RE nEE5S Ef nEd gt B3, Ef =E(520)% EY Ao Eg (51009 A
4 Yasiel gom, el wm(0) R Ed wS(540)9] F HR mmt B wsGa0)eld, Ed wm(5)
09 F ¥ 2 w&= Ef T (530)°]t}.

% 5elA, Eg] :mE(540)7F ARIS FHE wmEgl B wmr0)d A5 A2 dAAE Ed 2E(550)

, Ef] =EG50)w A F FE o] o s EY :=2(540)9] o=dAE gt
AHoR Ef w=E(550)E Ef w==(530)7F ¢lejul Alo|Egolo] dAH7] $13 HA 49 EY ==(540)7}F

AHY Aol Egole] AdZAET] {3 HA F5 A= vlustt. S, AU AloJELol7tA ] 9] F(HopTolG)
S HlusHA €

wEbA, A2 WA dE E =7 JAEU Alo]Eold AAYY] 93k HA Frofl digk dryt x3kE 4
Pom, EF =& 74712 2l F BE Tl QIEY AloEole AZAYY] 3 FA o g ARE
vgl i glgo] vk sttt

I A3, Ef ==(530)9 EE =E5(540) ZHzte] 7hX= QIEY Alo]Edold AAHY] % B3 77t 5
S, Ef =E(550)¢ Ef =E(540)E AAle oi] Hr w=2 dAsi, Ef =E(540)¢ EF k&=
(550) & ApAlel A4 ez HAA3E 4 Q). ghH, o3 FAES AR SHAHORE o|Fod 4 Q)

st B oo o A do WE Ax Ef YEYIAGA, EF w25 442 tFE BR =258 23 U}
F B WA FE A QY AolEdold dAE LS A&l . ol vE BE =E9 22 =X A}

]2} p-c Efo]H el ofsf Ao

FAROR, Bl wu§ ARE 95 AN wmiie ALE ANAT SAT A, AT A4 e 2
3k

H¥ p—c

AE Faletd, g AR iEQ}" A4S A

T3, 24 Ef] mE7F 259 FE mE2RE dae vAxE FAlsd, dd FE esoh dE ol

2 gAgth, 9l HopTolG7b Z27He F 3 wS2RE 29 xS $£231H, Y Ef vt oy

FE RES T SUE F R mER AT W, o] B eEE 7pAa A dud, F R mEl)

HopTolGE 41%l A= HopTolGell wet o] Edttt. e, Eg] =7} HopTolG7F #HAE oy & w=2

FE ARG dAAE FAEHE, ST on] B s F ORR s MAEia 7)Ee] F RE sl g

a5 HAT = Ark

ol g el o], E] == 7472 AEY AolEdeltA] Hd HA 8 FAT & QA He e, =

62 ¥ o] A dA] o] wE B = A7ty AR st @A AAste AN daFs wAg

o

Ik, 2 oo A A de] e, Ef == A4e Y39 FEAS By 39 vk F, By ==7)

7] A 3 Feh U PR =EES A vE mmERE AR WA E e e, Y E
REE 25l v BE kBe JA8 fARY. o7IM, 7] e VIkbe Bl kEe O59] vE BR

T 78 Fxshd, gy 711015%101(710)011 AR 9ad Ef =& (720) 2 EF =E(750)7F EA8H, Ed
i ) =E(720) 2 Eg ==(730)5 77 7FA A b,

74, EE] =E(750)7F AHY AlJELe](710)2 FUMNEES: AZS vAAE EF ==(740)5 F°41
W OEg »=(740)E EY =E(730)9 ET =T(750)9 EY Ao E o) (710)71A] JHAE HAa &
watth, Ef =T (750)7F 7HAE #83 7 Ef =5(730)1T &7 wid, Ef =T (740)= EF »=E
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wER 93 4 ek o ¥, Ee w=(72007F <
Ef - A

(730)9}e] BAE A, E ==(750)8 F F &
= 3, Ef »==(740)= EY =

Y A ESIN(710) 2 FrUMAEsE AR vAAS
T(720)S 19 o] B w2 MHAT 4 ),
B9, B9 =E(750)7F AEY Al EG | (7T10) 2 FUALESE A WAAE B8 wE(730)7 £A5G
gd, Ef =E5(730)v Ef] =E(750)E 19 ¥ BR x=tg HAHE 5 9l

oleigt el oef, Er] mE Z4zh2 QIEMl Alo|Edol7tA] A Ha 5 A ¢ A A

E 8 B oiwo] o AA o] mE Ef wmEr) A wmEste] ¥AE sAlehs WEe AYaly] 93 =vo
o}

w8 FES, Ed FRIF ANEY, o] BR =g ZPAA Kok iE(8ZO)E T HE =EB10)9 9
A7t siAEe] ok kT € S & ¢ Hh olw RE(820)7F F B =E(810)d AR 1 Ae A
szl Asieh Aol sidE = gl

o] Ed] »==(840)oAl HIE CR-REQ WIAIA] H$E}x] get). o)&=
A7) wEolth, o} :=T(820)% EF w=E(840)ZFH E‘E%

Y E ] T A %a 3,

HAIA & FAlehd, 1@1 CR-REQ uﬂ ANAE AEech, oo teate, E wE=(840)% dH] FE w9 Eg
EE(830)E F R =g MAs, io} rE(820)9h] AAE AT ¢ dnk. I, ET] =E(840)7F 4
H B2 =28 7EA 3 A Sdvhd, =5(820)8F miR7 A2, a0} =7 FH),

S, w25 Aol FX= EEZ 22X W7ol AHo|Ee o] 57|38 X d(synchronization delay) u&ol,
ol w=7F B wEo IR AAo FA"E = ). of7|A, T8 Adel#, vl AR gE F Y =
= Atolel HAzk FAHAY A u, b =t A V)3ke] Aty Fol ol UAl Ho WA= A
AL ofmgtty

oy, Fx7F FAHY Fxo EFE =7t T gyd wi7bA] ghEA o R wAXE AFEES st d
o, MES A SHI =S of7|git}.
T 9% Ef =29 Qo FXZ(loop)7t BAEHE B9E AEsr] s =Ho|t).

92 Fxstd, 3709 Eel m=E=(910, 920, 930)7} wiEE, Eg :==(910)7F BE w=Es} a7} sjAlw
° =E(930)7F B =E(920)0 A E AT o] ? HE mEet g7t siAlE aof ==
FE7b GAHA S

I
il
1o
N
)
9,
[
)

ok e] o HA] oo mEW, Eg] Zlo](tree depth)& &-83te A4 _ﬁ_%— gAgtaL etk o] & 9
3, oA = oty 27} A 205 wEshd, Bl w2vt 259 B R =S| HoplolGE X338t A=
5 AR E A AEste] FxE GAE 9t

Ef w27} g2 w==(leaf node)7} otd A$
- Ef] == 2219 HopTolGZF W74 &
WA, el k=T E ke Pae A9E JHASHE, dof kue Ef w2vF E Aola, o] Ef k&
°] HopTolGE W7AE Zlelth. o] A, dlof w=(Eg ==)7F A4 =28 74 (S, 82 w27} of
Yghd), ato} == AdZAdE Ef (35 D)o AR WAxE Agsc). oo wel, o} wrmo] x4
we7b Rg wAAE Falsk, 29 HoDToIGE WA, o]F, A xEE 7S FAAoR ARG

olgdr AL AdEd 27k FHol H oY FHHA XE& uzx A&HY, wrvt 54 ol
(DEPTH_LIMIT) ©]4e] HopTolGE 7HA+ AL #HAsd »==f F32d ¥3xQuln dusit, o] A9, i
LEvF O =EEY PIE dAgeEz FXE gyd 4 9t

T 102 2 o] o A oo wpE X5 g4 1 AAsE W it duglsS YeEld =delt)

= 109 e dugEsS AMEEhE, AT Ef Alo]=oA 2 E gy oz AT 4 gt

B dug|Fe & »olE AR, FEXE zZkx] ofE Eyl o' By FXE zh= How AW = Y]
ol e FAHoz 1Y 4 9l AN, duEFe E9 Alo]zE Aldlsta sed FEZE R
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[0102]

ZIHSd 10-2012-0118382

(resolution)@ 4 9Ji, ZHOoZH EF FX 2HI=E FY F AU,

shH, 2 IyoA= QUALNet 3.9 AlEHECIEHE o]&3lo] F 7FA AtH A
LDGE E338l= #AA E WHQT-LDR)S H7ig). olejst 2719 ol
(proactive), B NE]H W (reactive), stolB &= W (hybrid), E# 7]8 WH(TB)S X33t Fd 9 of
4 o9y g v,

olgtoll A=, BluE 3 T WHES T3 YAe Ay
VANETsoll A 2]e] f4 BRE T2E E& N

weh, HE IGE B3 v gRE wxe AAsrE YA
sllof gk},

RE 59 W % 19 #dd 168 =29 dAad(stale) §F& WA ¢

synchronized) s3-ttolME #elgtt. old we}, I6= Y sH-Eelmrt FRYW, == 55 gHAERY
H 559 =25 AASL. A, B2 NS 55-Eolmrt FEEW 5

—ElolHE BE ZREZAN 5-s2 AAEY. g gugES
7] stetu o] o] &5E #ES A S WA Yl

i, ol
5%

Z=ZdE]H 4 (Proactive method)

IGE= F3(ADV) HAIAE UE I Fa golre] o3 54 Hd TLL(E AlEH oAM= 7S A S A}
|3l Fr|Ho2 ZYdey. ojst L2A A HoF, BEE =52 169 W HZ(reverse path) & JA
sta, WA AEE F3l REG Uﬂ ] ]F @%\‘8&9—@5‘1 GOl 55HY. BE N2 AZ-go|H & fA3, 4=
AR} F-Fste] U TE-golyrt F8
A, =2 AV HIAAE VORI, 2 A]Eralouioﬂﬁ—t— 2-59] Fa1 Elo]u] 9} 3-5¢] 7 Z-Elo|n] 2 ALL3I}

2l MEl 8 ¥ (Reactive method)

BE RE5e BE AR AR duith TILE 2M7E g 9 AR Pde gl 168 MAsh:
SOL(solicitation) HWAIAE W EH ] Z2J93c}([6] Ratanchandani, P., Kravets, R. (2003). A hybrid
approach to Internet connectivity for mobile ad hoc networks. In Proceeding of IEEE WCNC 2003 (pp.
1622-1527), March 2003). & WHelA =, TILS 104 AlAbate] zhzh M%) sl st 2 ¥ F7kech. A=
IGE ZAY TILel 534 HUg(E AlEH|AdAE 7)ol =28 wi7tx] F7hsket. SOL HAl7] G4l tisled,
IGE MNo| ¥ 9= H2E FAsta, XY= HAZE S5 MNol|l SOL &<l "HARE #HEsle] INSZHE 1G] 2
He Ae2E FA4ech. 7k MNe] SOL &9l wAIAE FAISHH, INS gl & FEE &3 REG WAAE d5T
o224 16 FFHET. ==& 16 gt A2E 3 AE-glolnlE #AF gttt ke WA AE-glolwrt F
S¥W, SOL HAIAE HEYT Edste] 169 T5Eth. 2 AlgdolddAE, 3-s 4 R2-Elo|n & ARE-gH
=

gtolB@l= w4 (Hybrid method)

[G= FaL elojr et AxtE o] k Foll ADV WA A& vES A S g}, olelsh TaAx Et, FAlshs =
E24E 160 2w Am7E AT, olelst WAAE FAlske wet A

3 5ol 52X e w2 (6o 5257
& gHx 25 E8 REG WAIA S dEdt), [GEHEH =29 ¥E HRE |3 55 ZTRAAE FI
FAEG. PAdE A2 7H7He A2-elo|w e} AREHY, HZ-Elo|we] TR H2E FasrYh

k & "HolA ADV WAAE FalekA] e =5 3 o MR WS AFSSlY 55E =5 Ee 6B AN
7] 918k SOL WAIAIE WESIRE ZEdeti([6]). olgst ZE2A|2=0A, 418 5FE ==25E SOL WA
SOL HIAR S A, 55" w28 SOL HAIA S AlZFe

A% AP w5 g 2= 27k g,
SNF wm)el S HAAE SREA B Y wmERRE 55
: e ez Rt APE g
AN, 259 1 Eolel 9 dol Am-thold 2 ks 22 A AT,
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[0103] Eg-7]9t Wi (Tree-based method)

[0104] Eel Jl0 g ARG BolvE ALgste] AR WAAE /4o HREAsESE 168 JNeR
([12] Han, T. D., Oh, H. (2009). A topology management routing protocol for mobile IP support of
mobile ad hoc networks. In 8th international conference on ad hoc networks and wireless, Ad Hoc Now
2009, Murcia, Spain, LNCS 5793 (pp. 341-346), Sep 2009). ilo} =X AR HAXE FAI6AL 42 =
SALE ANl AR WAAE  FAF] [Go] AAB}, RE Egl-wsi d9-tlolHE o] g3 F
1Mo R a5 BR mto] HETH T ol ke IR WAAE FAFOEA o E]*E—g‘ ol
EA v Ef-Es FR-HE ZRALE JRAIFORA 259 FR w25 WAT F glon, -
A EEAAE Agetel T A4 WL AAT AT 0F PE wnE A AA-el P @
g, BE REES s B g ¥ aEg, vk Ef-esrh 50 BR s P71 A
i, ato} wmmvh EHu ) olo] weh, A TRAAE JRAGT. BE REE 59 Ef ARE FI 16 F
NHow SRt B B ANE AP Bolvi 352 AQT,

[0105] T lla WA = 1lce ¥ wHe] o AA dd w2 7|2 A4 AdE s AYsr] 9% sdEett

[0106] = 1la WA = 1leoll E=AE wpeb gro], 7] A] (51,82, S3)ellA 6= 7hedl, 7kl 3%, 7HgAre
IGE A=, AlgHoldoA Er] Ate]=2] WstE w87 HoH Ak, ol Fgo] A oA AL
&8k Zelgo] MNsst 16 Abele] A 2 B Ale]=rh @3S o, Az E {4 eHd=d d3Fs
HE7) wj ol vk,

[0107] wukel == (nNodes) o] 3 25914 1007h4] #alH, Ho £ (nSpeed)E= 004 25744 #git}, th2 A& o]
A selE 2 gte ® 3ol =8 whel 2

# 3
Parameter Value
Mobility pattern Random waypoint
Pause time 30
Number of nodes Varying density (1 fixed 1G)
Dimension 1.000 x 1.000 m?>
Transmission range 250 m
Wireless bandwidth 2 Mbps
Simulation time 600 s (all sessions are alive until
the end of the simulation)
Registration interval 5§
Advertisement interval 25
Advertisement zone (1G) 2 hops
Increment in the expanding 2 hops
ring search (MN)

[0108]

[0109] B AEHe] A=, Ao eHEl=, 58, 5F Ad B 5 AHE ZEJAEHE, B, slojHix=,
TB, QT, QT-LDReIA wWlmgheh, #lo] oma|=is mzo] o] o8 Er fA9 mt 3o ddd & Ao &
=g Fadte] dojxitk. SHES obdlle] ok 23 o] FF Al Wigk ATES ovgtt,
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
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84 2

nNodes : g W .
Y., registration success of nodei

nNodes : - . .
.., registration attempt of node i

Registration ratio =

T MEYE AN AEFL WG 5 Atk FF AQL Wl 93] AFH REG AAAT} 6] BRE A
Azl 5% AEE 1G] A%HoR A% 2749 e FFE A Agre] ol g ojmart. olelF e
d5e 42 e BT+ Uk

* 4
Functions T8 Qr QT-LDR Conventional approaches
Flooding No No No Yes
Broadcasting Yes No' No® Yes
Multi-path No Yes Yes No
Registration Implicit Impliait Implicit Explicit
Laop solution No Reduced loop possibility Loop detection and resolution N/A (no loop)

QT e Zega wAx] A#S Z7A7E BReHAES A Al QoA =EE T B x
=5 A, olo meh, I6o tE J2EY A2E AT & Atk ol kB BR mrelo] dAFHo] g
Aoz & B2 g Mg Ao ewses &9 4= Jub. =3, A =28 F sl AZs7] 9
o == FES =9 5 vk QI-LDRE FEZE W A sk Fald wnk ofyet 22 gy FES P
o Eg 7k HToA ol5A #El(F, §2)dAM, FEAG 7 AA Ee xtd g3 ARE #gsr] u
o, N2 IGel BASHA kA =

A g oA =, EEZA #HEle] a&Ael dig 3714 By ZREFS vugth. % 55 & AlE#HA
= S8l EEEA defol tigk Ao] wAA e 5 vEhit
# 5
Si Method Topology management overhead
# of messages Avg. KB for all msgs
Hello J-REQ CR-REQ REG (1} REG (R)
M| 8 10,396 1,699 48 6,030 18,256 79
QT 10,343 1,222 71 5973 4,069 35
QT-LDR 10,349 1,221 71 5978 4,087 35
S2 8 10,350 2765 160 5,993 68,163 232
Qr 10,231 2137 282 5,805 11,952 2.9
QT-LDR 10,347 2126 261 5914 11,238 5.7
53 B 10,221 5629 klind 5,891 424411 1323
Qr 10,019 3,663 858 5,797 24.506 9%
QT-LDR 10211 3,507 685 5,800 15,645 7.0

_13_
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[0123]
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[0129]
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[0131]

[0132]

[0133]

[0134]
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O% 5 =28 #Este o 27K WS & 5wt H37) siAE =28 Y8 oY RE =5 v
#35}7] w&oll, TBellA J-REQs”} 7} =t}.

QT 2 QT-LDRE INe] B8 A4 AFe 2es o3, o e A58 desdes o7 fid o 2 k-

s, 78 %2 REG(R)s< 27 A FAYE AL veEldch. TBE QTet vuste] =2 @& 49  REG
R)E Yea, = dA4 7MsAS @48k, QI-LDRSF nlwe o) FAsts FXE HEsty &3, =3

Q= Al o 2 EdE Rug s34 9y

Jstell A=, #AA El(Quasi-tree) R Sl WHS vl AWstes ).

[

ol

r rulo

ol g5t FU WS WezHEH I & Ak nlasd &S 4 d & s3ed. F Wy
Al e S1& dggt 93] Qe azE Hrieth, ®3k, Qref TBE vusty ths F
}%E}

Mo
W 2
QL
td
{0
o
N

ol o

T 12% TB7F QTRET; F¢ ©2 J-REQsE AAdsta, txu2]E](disparity)”} mSpeed2 F718S HoFd. QT
7 o] gEE A9 Y RRe Hav) dAE Ef w=Ei MN-W Join ZERAAE FX @1, te REE F
Y HERE AMdgst 4 i,

= 125 TB % QTY mSpeedZE v &}7] 93k =Holt),

¥ 13 WA 162 thk Avkel ool whet thepe 054 gl ZREZS v A% wHold.,

IR MEIH HPHE o onE= Wte TF XA 7H(registration latency), WS 55 A (registration
jitter)E Zr=d. o]#3d EAHEL 7] AdH AZE wg 555 A% =& ARE AJRHA oAl @
H gk ol &9 744 Al gl MNo] BE

559 Alao

Andoz, $% Azt 0e BF AHM A TEt 9 4 dvh ZzAEn Py grgoz fegn
PHE BE P2 44T Fol F4H $5E FASES Wl 23Dk AW, oleld Pye te HE
gol dla] e e U slolnels wEe 4Ed F K goe wHe wF waka
e Fzo wae] slolste] £& %S 24 gum, WA, 3|4 osETh. WEHom (e Sl
: AR, 5% AQAL R AR 2A2 AEE £F SN, BE
= —
o

AFoz, & 17 WA 20 nNodes (== F)7F 259014 1007bA] 7FRistel] g T2 EZ-S H|wsls EHE9

mu Aol oW EE I67h 71402 MES I AV WAAS Tedat] el nNoded] F7bol
°“4 sHAEE, gEne Ao eHIEE RE =gl J|E ARV FaskE etk SOL WAAE
7] wj#el nNode®l F7}ell W17Halrt.

TR EE

=

i E=NY 1\4
EL

i)
ofl X,

fu)

FolA TF AAALF 2 55 AEHE nNodeo] F7hdl o wizksirh. g, TB olA] nNoded %
A Z=7tE JMsAS Ao enE=e ¥ ZF71E sl L. 25 5—% Zle &2 pjgo

5% wg w oh U ot AR MEQIS HEAL o Bel AYa] wEelth,
So} 23 g4 bs4e WHFa, 92EY AR A58 F8L Foltd Jlelse
= 7

= g
7ol uhel o gl Hrh QI wE slgel Ugstel &

BT )
2 12

I >
i ﬁ s
0 K

A
als

ol
S
b

nSpeedol 4] kol HleE B A% olshs whul® wae] &e fell slAwth A%, Qe S1OA WNe|
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A8 B e FelE Absedl e U we REE 2E 4% 3] W Tz 4% otEE A

AE g

LR €¢ael5s & ¥ a&4or gristr] flste] v & EgoA dis Fiste] F2 34 58 717
T AL S35 ARgE). Eg, 2 AlEFelHS & k= olgAe] EERX Wl ¥ 1o mE X A
FedE T = = AlEEIA Alvel s S7HE E Ao

TAReR, & 25 YA 28L& 50 /2] nNodes & 094 50 m/sE 7PHE}= mSpeedE 2Zh+= S3o4 QT 2 QT-LDR

= 25% QT7F 10 m/sEth 2 mSpeedol] tis] Ao euF =2 7has S7AYE FS HoFEr}, o ¥&

L ool ¥a F gE 9 14 wE FZ P4 dES STV "otk AR, QT-LDRY Ao &

HE == 50 m/sollA] LI =7F Om/soll A2 Aol eI =2 F wgts S A2 st mSpeedol| 41 2] 7o wj

T WAk o

T 260 WEW, 55 8&S Ao eussel Iujdditl, T=d, = 27 2 28914 QT & A AALF 2 AH

E FE 49 Nk ga 724 Frkekth. skAIRE, QT-LDRo] &Aoo r & Fadties do] EAd
o] =1

=
= 299 E=AIH o]FA o= & YEY A (Mobile ad hoc networks : MANETs)oll Aol B A Wi ul=d,
SlEIYl Alo]E9lo](internet gateway)oll AW H49] wr 9 EHo T ZtZbo]| £AHor AAdR

A, Aol® e wE F A1 wE7F A B g GUAAES HAIXE Al =59 A% w=
el A2 ==7F 218TH(S2920) .

olo}A, §2920 wAOlA A2 w7p gAlE wAA|e] Y] st Aol FE ol JIEYL Alo]ES o] ko]
Al "HA 5 R AL =2k JIEH Alo]Ed o] Ato]o] A2 HA =5 M]aFTH(S2930).

o] $, 52930 A mluL Aol wie} A2 =ET7F Al EE AR oH] BRE mER FUF B APl R

e AATTH(S2940).
EE 52940 WA, S2930 @AY Hlm Ak, A1 FA 4 = A2 B S 298 A2 =57 Al =
=2 2o ou] BR s 2718 4 i),

TSh, S2940 @Al A=, S$2930 @A) vl Ay, Al B3 FUF A2 WA FRY 39, Al REE FE kS
)

2 4Ren AN AR wre 9AS HAT 5 A,

EF, $2010 GANAE Be wms zzte] B Ao|Edole] s MEREALER WAAE FAs, >
A AAAN Sekstel ¥ A7 9 HAAE Qe AelEdeld] A%stn, a2 4 23 HAXel
# SHoR el WAAT FASH, Bl wr Zzte] ey AclEgeld] AdH & v}

B, A3 =E7h, 85 wE F sl AEY AClEdeld FUALED WAAE FASL FAH HAA
of gHstel YA AF 8 WMAAE B wm F shiel Asta, P2 A 83 WA B FHO
2 Q) wAATE SAHE, A3 wEE 85 wE F st 929 4 otk
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=
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k1
N2

1
(g
~

! IG Subtree4
- e ﬂ//
\\ ) 5 Sl // \\ . @ \\ &,’ // \
Ny 7\ >/ ] N (21) T
L) /\/ W// )
/ \\\L/ % btree N 7”\/ 40
D \k "/ 7, ’/
1/ \\\\ \ Jf ({G-Subtre%
/ _____ / 4 ’ YN
PR LY e f RUERO)
€ Y
/ 4
\\ @ ) | Internet gateway
\\ _~"IG-Subtree, >
N @ Tree-node
O Orphan-node
— Tree-link
-- Link
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: ’ Internet gateway

&

O Tree-node
— Tree/Quasi-link

- Link

130

_18_



k1
(N2
N

7 540
530~ 9 ) / 5? _
/ rHopToIG n+1
4 ———— overhearing

_19_

ZIHSd 10-2012-0118382



EH6

/! Hy : node x's HopTolG
i x.P: A set of x's parents; x.C: a sel of x’s children
At a node x that overhears Hello from one of its parent y:
IF node y is a primary parent THEN
IF (H; == H, + 1) THEN // no change
x resets the timer for parent y;
ELSEIF (H, < Hy+ 1) and ((x.P - {v}) /= &) THEN
x selects its primary parent from (x.P—{v] )%
ELSE // parent y has reduced its HopTolG or no parent to select
H.=H,+ 1
x sends Hello to its primary parent y;
ENDIF;
ELSE
IF H; == H,+ | THEN
x resets the timer of parent v;
ELSEIF H. > H,;+ | THEN //y has reduced its HopTolG
x changes its primary parent (o y;
ELSE
xP=xP—(yk
ENDIF;
ENDIF:

At a node x that receives Hello from y in x.C:
X resets the timer for child v,

At a node x that overhears Hello from v in x.C:
IF (H: == Hy + 1) THEN
x resets the timer for child y;
ELSE
xC=xC —{y}:
ENDIF; |

EH7

|G-Subtree ,

(DHello
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EHI0

i Hy: The HopTolG of node x
H x.PP: The primary parent of node x
At a node x that detects disconnection to its only parent
IF node x overhears Hello from a tree-node vy THEN
IF Hy == DEPTH_LIMIT THEN return; ENDIF;
I 'x is not an ancestor of node v or
Jl'x may nol have received update message (REG) initiated by ¥
IF x*s descendant list does not include y THEN
X joins ¥,
Hi=Hy+ 1
ximmediately sends Hello to y if x.C != &%
ENDIF;
ENDIF;

At a node x that overhears Hello from its primary parent x.PP
Hassume that node x has one parent x. PP only
IF H,pp == DEPTH_LIMIT THEN
Mode x breaks the loop by becoming an orphan-node;
ELSE
IF (H.!=H.pp+ 1) THEN

Hy=Hypp+ 1
x immediately sends Hello to x. PP if x.C != &
ENDIF;
ENDIF;
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