00000 00000
ooooe BE= K| ococoo
00000 =N fog 00000
60000 — 1 60000

N - I .
ILME

B =FolME o)F Ad-hoc HIEY ) ¥hA

4, 1 5 IR gl

I s
A FAE AuEt I
Ad-hoc MIEH S ¥ 3148 7|&3sk I3
o= MAC, e, EWAXE, Holof] #l
g A7 Tl thste] 7)=gith VAol A= ok
029 7|=3 HAo st 1, A2 E F
A =T YE-E g0kt

Bolde g olF

Il. 24 Ad-hoc WIS ¢ 1Y

1 Ad-hoc MIEH T A %& 1980dTH
SURAN (Survivable Adaptive Radio Network) =
ZAEZ o]o|71 1972 vj= 4 (DoD) 9] ZE
A EQ] PRNET (Packet Radio Network) & <&
g SopIT. SURANS] B4 Qlzepy) gl
S55 ARG $olt T2, B, ]
718 AR Afel Tk MIER AR Adslke

Zollrk T o)F R ERY BE, 3 £AXEY
of, A, 18|31 RFo] 7|¥kst 7)49] WA
B2} 19901 deel] o] 22| Ao} u] ZAFz Q] Hof
oA} Ad-hoc VIEH A 7ige] #EZ] Al
o} 19949 22 gloME A=zt Qe 2
oM nERI} e 7nld sAELS] AE
A2 2l Ad-hoc MIE Y A Eh= ofo]Ttio]7} Algt
H 3 71 o] [EEE 802.11 A B A€ oA
Ad-hoc HEQFolgh= §0] & wolEQl o] &2
Ad-hocgoll T3t B4le F5 @i,

H| 28k A7) o)) 1] 5432 GloMo (Global
Mobile Information Systems)2H= A2 X7 A
EZ 548350 o] TRAEY BHL
ethernete]] 7]¥kst HEjm|tjo] gl]] o] Mu|AE
ot Algbel] FofikA] k3l \-ERo|L} PDA
of MFse Aol AY FTawHor
CSMA/CAS} TDMAE AF8-8}51 11 2 712] Aj =
- Routing@} EEZZX] A|o] #io] 7jte] i),

90 d ] Fwlo]E= IETFAFSO] MANET
(Mobile Ad-hoc Networking) working 1350}
YA F) ] 31 MANET= Ad-hoc Y|E Y04 A}
€5 +& routing TEEZS st}
AODV, DSR5-2] Z2EES %3353} 1

s
IxT

—1524—



20044 128 BXFEI A3 A2 | 17 |

2 1 802.11 A B A Ele] A= CSMA/CAS] 7]
813 MAC TR EZ¥ £ A2 2238k
t}. o] 9} % Bluetooth® 9 HIPERLANGS- 0]
F Ad-hoc FATE Y4 1 0% BEat
= kel g 3=k 2 7 spdo] ekt
o] Foix] EAfe] o] =t

IIl. Ad-hoc HIEYT0| A7 S

o] Ao A= HA Ad-hoc VIEYF A9 H
AAFF o] #sto MAC, 2¢% 121
TransportS 715 R Lot} et & gt
A7 A8 FQ Bt ZHT} Ad-hocde) &
ol B3 AF-E 7s9rh

1. MAC(Medium Access Control) 37 S&

A Ad-hoc UERITA S MAC T2 EZ
2 o2 ALgA7H 74 hAE THIAINE &
2702 AgHES BaE PHE ATl
gk, £ Ad-hoc HIE A4S g2l
FA9 %< Elv)d (Hidden Terminal)FA|ine}
=2 E"]Y (Exposed Terminal) &4 & s 43l
P 0 2 Akel CSMA/CAC) 78k 2R e E
©] 802.11 #w|Elel| &)l TFEEH U} 1 o] F
B2 A7 ABET Q3 H2o) AljkE 1 gl
T MAC ZEEZ2 5 A2 AL, thE &
52 FUAEH EERA 7N T2l1 1Y AL
£ Haskeh= 54 7

h g mRE

Bl A T2 )] Aokl Z2E
& R shbe) mdgelr] ZEE Zejels
Flo]e] Zej9)e) Mol Yole w1 AY x=

EFolt). CSMA(Carrielr Sense Multiple Access)
o] A A)2+sle CSMA/CA, MACA, 181
802.11b2] Ad-hoc 2=2] 7] MACAW 5]
BT 9 A ZREF) vt 7 99 &
A AY T2EZ L RTS A4 Aol T Ao} A
& F718t FAMA (Floor Acquisition Multiple
Access)®, TR} SRS 23k MACA-
BI (By invitation)”7} 31T} MACA-BIE 7|41 &
RIMA-SP (Receiver Initiated Multiple Acces with
Simple Polling)", 2EE LHA=F &<l
MARCH (Multiple Access with Reduced
Handshake), 39 2E&0] 3718 DPC/ALP9}
PS-DCCE B5F & Aol 7|9k ol
O MY 7182 2 she] FEE Hd+
it 22 7 o] Hlole Ade Tt
BTMA (Busy Tone Multiple Access)"! = 5 E
g ZAE dsty] daA st e
busy tone 2.2 3}ty BTMAS] B4 1
A<l DBTMA"E 5 719 out-of-band €&
AHg-3te] RTS M%< Hosty T8 =9 A
%& YTk PAMAS (Power Aware Multiple
Access with Signaling)'* T8 A oFs}7] 913
AN &2 BEE F7Hh o] & 93 RTS/CTS
Z el F4717 RS FIbska 1 7IE
b hE EuidE dogrt g HEbdr)
DCAPC (Dynamic Channel Assignment with
Power Control)'= shte] ZEE A d} ofe
74l dloly] & Abg-sith dloEE B o
AHETFs SR sk Ads AEEtel 1 AdR
RTSE Hojl 992 Bt} fAlAbE 1 Ado)
AHE- 7Fe sk CTS messages, 1814 £3hd
AHE 7hs e Ald g AEE Btk GRID-B
(Grid with Channel Borrowing)!"® B8~ 2+712]
Eupdof shakd Ado] glu =71 AeE But

—1525—



18 | B4 Ad-hoc HEH3Y HU Jl& 5%

ofg] 7l diole] S AMgah= 7S v
3} ¥l wf2}A TDMA, FDMA, CDMA, SDMA
183 E od-& e Hybrid 2 Vet

TDMA FPRP (Five Phase Reservation Protocol)!®
< %5 TDMAE AH-shk= 7]Welth. TDMA
7192 vt d S o8 /i 39 A7 =Y
o2 Faato], Zk Al 2| Yol sl AEE
gz WA o] BE LEE Aol V)40
Z 573ksofof ataL o] d A4 el AA|
7+ e o) Zgkelt). FPRPE Hlo|HE H4$E)
AR EXH IR S22 ooy 9§ o
S &0 g FAAL ook £FEL R TE Alo]
o e o AR £58 Adste s/ A
ko g2 FAJE)o] 9tk FPRPE GPSE Eof)
3 7135 8 A3}, CATA (Collision
Avoidance Time Allocation)"”!2} SRMA/PA (Soft
Reservation Multiple Access with Priority) A
FPRPS} -3-AFSH TDMA T2 EFo|t},

EDMA AHE-7Fs3h ult] & o8] T A d
Z F8sH= W02 GRID-B £ MCSMA ™
7} o]e] &3tk MCSMAE 4 = E=50] AR 7}
s A FRE 7 UAL 2 Aol
CSMAR F23it}. 7]E2] CSMA vl A4
AFES Y 7 vk Aol YA, 2 A
hA9] & End TAE A st Xeirh

CDMA 7 #14h :eE50) A2 A1
€ 2y ZEEE A E ¥4 Rtk MC
MAC (Multi Code MAC) & CDMA2& AL
&tm, N7je] dloJel A5-& $lgh I =9} shte]

FEE TER PYHO} Ytk WA} ZES

¢

4

o)

¢

FEg AHgstee dlolE] =9} g RTSE
Bz 59 227 glok CTSE i dlo]
B2 1,

IEEE 802.11 DCF (Distributed Coordination
Function) MACX 2 E Z 2 = MACAW 9}
CSMA7} 288 PHE 25202 AA oo
802.11°4] AH&-3t= CDMAS] 3 0 & FHSS
(Frequency Hopping Spread Spectrum)} DSSS
(Direct Sequence Spread Spectrum)”} $1th.
FHSSl A= 79709 £33 7Fsd A do) EA)3)
o, DSSSAIM = =5 FAREE 7 A
71 §18 12709 =S APk so2.11004 2
= RTS9 CTS2HH ths Ajdo] ARE: 7}
S A E AlHE YEMY = NAV (Network

allocation vecton) & B2 4 Qo) Wdt o] ¥

< 1Y Qe AR 7 o F-E ey Sl § Al
d A 715& AFdst w28 7HY 3EA
A% 7 A S siFsk] A3l 802.11 M=
RTSE EU7] Ao 42le] di7] AJZF (random
back-off time)9+& 7]t} & &= Contention
WindowZ £9|3t} 2E wT= 717} o] A|7}
E<k th7] Aveioll EolAl Hi thE =T Elo]
W7} R E o] AEE AR =W Eolv=
Th back-off 71712 WA At o]z g ¥
oz edl 3 71t wEof SATHE &
o =X 84 TAE sAsth

SDMA F7H28 o153} % (Space Division
Multiple Access)> ~HEH ] g8 £0)7] §]
st upg F9 el ey ke Abgahs
ZREZo. dEH TETEZE &
MMAC™0] 9lth. MMACoIA 7} S BE
TFH w0 WekE 71detaA djd wEe
AT E HFsch

Hybrid = 2 & 2 Hybrid 3H]-& 92) whAal s =

Ml

4

—~1526—



J—

2004% 128 HRBUT H31@ A22 | 19 |

5 71A] olAkg AgHet R © 2 Bluetooth 2}
HIPERLAN (High Performance Local Area
Network)©] tiEZo|t}, TDMASF FDMAE &
T A8} Packer Reservation Multiple Access
(PRMA)¥= AIZF Ze| Qg oflokg 73154 o oke]
7] & o2 vbrol 54 EdR dlolg
Egof dis] a&2H 0% s dele= T8
EFo|t}. HIPERLANS 57] 134e] F3pr A d

S 7+ v xEo] AASE T E FH o

TDMA/EDMA 23 #4o]th. HRMA (Hop |

;

Reservation Multiple Access)? & &4 A7t &
of RE kugo] & I Ads 24A
o thg Al ERME BE mEE] tE
g o] F it} xEr} ukek B dlo|El7}
thH Hop Reservation (HR) WAIA|E- EA| T3l
Aol By, FRAAZFE CTSE w2 &
@ AgolA] dlog] dfo] o]Feizitt. CDMA
9} TDMAZ ZA 8k Pseudo Base Station (PBS)o]]
AE == Alelef 99, FU13E RS we
e Hjo)A Aol AEE g xE5E
UAZE AEshe PHE ARGt} =34 o9l
9] Fak= hopping HEALS A}2-3= Bluetooth B
$t CDMAS}TDMAS] AgH2lolth,

™

].

O}t

30 N

W) 95 &, Clustered ZEEF

74 BRI EBRAL = Aold] B
A FAS B RS o] Bk N o
4 "ol 74 Bl MEHNIS] 7=
o} A% HhiTks 248 1e ek 2
F& vpekdt EERA ] & 288 5 lojok &)
7 100 W} 47 9 2w QOIE BE
Holojof gty MEYZ T2+ AA
Centralized, Clustered, Flat EZEX| 2 FEst

F Aed 279 EE TREFS FE

Centralized & 94 Z/Flac 35 7Hgsln
WS AR uk o] 5] AP SE] 3
A tE E/Flat £ Clustered 729 T2 EF
o] A= ATk

Centralized EEEX| = 3h2] == wjo] A~
2Holdo]l EYZY thE B == JE
Eahe Ao, AdxErt 9l Ad-hocths 2
2kx] kS % 3tk BTMA, MACAW, PRMA
7} of7)e) djgett) g o] E TEREFS
Busy Tone®|t} time slot & Ad-hocE7gel| A&
& 5= 9l A2 ofo|ol & A T3t

CHUS Flal EERX|: B E w50 50| Y]
Z=8lth= Aol Flar®] il =57} relayingel] o
oJ3}2] gkeths oA B Foltk A9l Al
ol Hejols debAY 2Tt BAH o

& =8 B gelstojof gt 2710 g
¥ CSMA, MACA, FAMA, MACA-BI 59 ©-&
ZREZ0] o] Wi al=w o] W] &3}
T EIREZ AT B2 oA A 59
FA7} et wheba] 2R e 2] PANo|Y LAN
of & 3 & t}. RIMA-SP, IEEE 802.11,
Markowski, HRMA, RICH-DP, DPRMA 5%
o] We &3t

CES & Flat EE2X[E= 33 58 /A8
Aato] At NEoFE FHo] ofHT: B
£ =718 dlolE F3A FAlo] 7bssit
ueiy gl FrRo 2340 21 dREE )
T} Z el TREZT PAMAS, MCSMA,
FPRP, SRMA/PA, CATA, ADAPT, DCA-PC,
DCP/ALP, MMAC, MARCH, DBTMA %] 9l
t}. ¢l & 0] MARCHY 3% 3112 RTSE
FHF BAANA] AA A2 ook 4 9l

Clustered EZ 2 X|+ Centralized ¢} Distributed

o 27 Fejeka 47 5 QIok BAbA2ue



| 20 | F4 Ad-hoc HEHIY ¥ JI& 5%

A% ZEEa) BEths Ho| gtd olg
B M A2TFS WET T ATE
3t .- =2 Virtual Base Station (VBS)2! 2 9H&-7]
L} WCA (Weighted Clustering Algorithm)®of| 4]
9] cluster head 2 TH=01A F4) 93hS 1) 3}

Fxolh. ZES QWA= oL AT %
; W, e

oz £ a3l ZREF
A Fuld IEY TS MAC X3 EZ
FIE v ek 5 A F2 6‘M~c zt
F = MEQT HAY ovA] £Ro|th
oA S Zh= wE= B AFE wiEe 3¢
= 7H 3 Q7] witel a7l 99 FEE0]
Fasit). 3] A UEATY $E44H oA
R FAYo| T A&E| ook s Aol oY
A 2RO HAdhE F Oﬁ}fiﬂﬂolﬁ} o] 9] 3H
Msug] 24, €3 25, viEE] gpde] &
x4, ZEE W= %%/\*l?’li 714 Fol
AREE
M& TR Hoj= AEe) Golxe] s £
©17] ¢18 7oz A7t A2 Qv Ad-
hoc YER o] o YA &H]E &0]7] A3 &
457] AFFh 71E 802.11 MACS] A%+
z'ﬂ—/\l */Z%Q jq._?,q =z 5\_/\]_@ -5]..‘5[}”[2&291_‘5 RTS g]_
CTS+ a2 A5S st dolHe Ag
ol mEk A2l el g Adgshe e At
aFik. Bel A= 219 whio] skl o) Aut
A wolA]= Ao collision©] A 4 =
TAE 2 99 g@ds ST PR
A3 h. DCA-PCo M= 2Soll= Hu)
B2 A$S oty 225 E AEe Y E A

b

[
=

e}

o |

Absteh Wh| 2 DPC/ALP®HE 3)-&of) & 41}
2 B3I S AL 5 9 WA 2
A3 E STMIAW R ZREZO|T Lal ™
I MMAC#o| A &= WY EUE Ag-so]
FAE Fol= e Adaith
Sleep 2E+= A #} Hgle A
AEHE AEE Fols Yotk PAMASE
RTS/CTS ZEE WAAE Fue & #dlo
e Azl i SEE AR o} A8 Al
<k transccwer/] Fae A7l
HIPERLAN A &= p- -supporterth= 54 5+
FH w20 sleep Al7HE dE T+ WS AR
St} -2 p-supporter = =7}t B k2] ¥ H
T wWiE e E wotd  Qloke ol
Bluetoothol| & H]& ¥ SYEE 7lido] 0101‘1
2 E T} S B, S Sleep
H—]sﬂ‘:ﬂ Sleep

Hlo.
a2

it

=)

—

o

2 92 5 9 ULE FanT BS 5 9)
the Aol

HEEI2] 2 #ofl T2 HO{7} HE T2 & Fof
A LAY, g o] DPC/ALPE HiEZ] o
WS hlgh power(HP), low power(LP)E 0],

oA o 2 A% FAEAE €0 0
315]' IITEFZEE BT LBV EL, PDA,
st o] 0 shejegol ke A9E 1
efsta Q.

AEE QHF|E Zar =93} 01]1;]/1] Aok
4golt, MARCHE NFE Ao} sz dol
Elol] tlallA] slube] RTS9F N7j ] CTSE ARS-

PO FEF HE=E Ao

2. Routing g+ S&f

541 Ad-hoc WE$ 2404 9] 29EL o]

—1528—



-
200441 128 BXFAAR| 431 HI2K | )ﬂ

E]4e] ghe-e 3 H|wate] T2 o]FA, ol
A Alek, A2 FollA B2 &l 7} lrk o] A
o] 4]+ Unicast, Multicast, ¥ 7181 27
2 9o ATAES AR

7D Unicast 2H5-9

Flooding> w32 2184 el 74 Ad-
hoc Y ELAA dlojg] & FEE FAE A
gk 9ol Hol 2ol vk B g7l &
Aoz ES A BREL HAE
T} Flooding®l] #3 A+ F2 o] 743
A7) ol #ele] A YHGIE &E
ZoAAEH0 E2 HETAAE (AL
H79 +£5 FEAH o7 ZolAY 2F W3
Bogy FHS Fols S0t} o] F5
S EolE #Av IUE o] 24 NP-hard &
&2 2 Minimum Connected Dominating Set
(MCSD) ] £A12 W 719 Jus o]
e el AEEo] JEE o, Multipoint
Relaying™ ¥ 1813 F2| A8 59 iz
2-hop 9] 4R} o] &gttt

Proactive Routing”1%=> OSPF & RIPAH#
ATl AHE3HE 7IM 22 Routingd HE
ulg] w83t Routing AZE A5t Slth
T A el "WYY o7 DSDV (Destination
Sequenced Distance Vector)®, WRP (Wireless
Routing Protocol)®, OLSR (Optimized Link
State Routing)®, 72 1 TBRPF (Topology

=
)

Of
S
o @ oY ¥ ox

w

Broadcast based on Reverse Path Forwarding)*” -5
o] 9lth. DSDV, WRP+ distance vector ZEE
£ T 7}A = Link State LR EZo|t},
Reactive Routing =2 On-demand 7]%#<2 Ad-
hoc®) - EZ2 ) Wgluio) At e
2 H93% %Eﬂ% 7121k o 2 Proactive‘%}‘ﬂ

o)1

o] eH|=FE Folzh= Aojd. o gE A
A AJZto] AojRth= Zio] gtk DSR (Dynamic
Source Routing)®, AODV (Ad-hoc On-demand
Distance Vector)® “12] 3 TORA (Temporally
Ordered Routing Algorithm)" 7 } o37]ef) 431t
DSRE siZlsftie] A2 AHS dojA Hue
source routing'd#H& 221 AODVE routing.table
= o|&3to] A2 HHE FA AT TORAT
link reversal®'o|2k= 7] A o= F
B2 = thg AR 2 Tt

Hybrid H2#e 919] F 714 71& 38
H©F ZRP (Zone Routing Protocol)®7} SlTh.
3 =0 FH-E 20ne0| 2t 3H1L zone U F-ol| A
+ proactive™ 18|11 zoneFol| A<= reactive 3t
BH -8 AF8-3hth HSLS (Hazy Sighted Link
State)™ 1B M-S Algtshz 7S AHshE
link stateZ]¥ o]t} LANMAR protocol% link
state$} distance vectors E¥SES W o
718 QFo A= link state, 25 7Fl= distance
vectors AHE-3HC}H

Proactive &2 Reactive 0] 3P} o] &t}
k7] YETh [44] 0l ThekFst S olA Al
HHllo| S Foto] F 7 E 8| 2P Reactive
Routing®] Proactive Routing® T} oFF v} Z 3}
Thibs B SAdakA] st Wid = gl
theh= A3t TZ2E T Proactive Routing ] 7
o= ZEE oWall=rt 1A H ¥PH Reactivel]

= ZEH ARG AN S 2R 2
-+ Reactive”} U] <81t & 4 Qi

Location based Routing GPS 5-& AH-5H
Ao YA 9} el JRE I ole ¢
9] Proactive, Reactive 52 #H& 2}7}He] &
= XA E F5E 0 ZMN routed ZH=TH= A

o] FH =) LAR (Location aided routing)®!

—1529—



} 9 } 2 Ad-hoc HEYIY HM 7l& §F

XA Q1 Location based Routing”]H O &
flooding?] SHITE Fo]7] Ysto] E2#] 9
|5 & A5l DREAM (Distance Routing
Effect Algorithm for Mobility)“9 (DREAM)&

location service® AH4-3F T2 E o]}

1)) Multicast 2H$-8

HEGYAE 7] Yol E2)7] T2 =23} )
FA78F 22 EZo) gt} Eyyu R EFLS
1A% EeE 743 E dofE] HE woj
Ae FresARt shue AERE fRlstez
olF/dol =& A A=) glold < Atk
Holl Mesh 713F 7225 ofg] Jl)o] HRolmz
AL FAT I =7} Fol A AFEA
o] ol 4= glv}. dlEARI Egjrjut =2 EE
%+ Ad-hoc Multicast Routing (AMRoute)'7,
AMRIS (Ad-hoc Multicast Routing protocol
utilizing Increasing id numberS)“8 5-0] 9] 31 o|4]
7|9 ZEEZ 2 ODMRP (On demand
Multicast Rouing Protocol)'®, CAMP (Core
Assisted Mesh Protocol)®5-0] ¢t} A|E#Ho]A
Aol w2 AukA o 7 o]FAJo] B Ao
w719 2ol Eg)7|vt SRt 945
5 S 7HIY: AR ) et vhoket 2
2o g2 et "ok

GeoCastingZ &A1l of&] =ZeflAl Hdch
JolM = HEN AR 222 2)g 84 9
ZhA 1% wingdo] sk Ao
.ol A9Ael HRE KHEe 4= 9l

0 Z A T GeoTORAS, geoGRID

'_‘UN

of

vl
{
)

rore X

b
=

ot r
o
- O
32
2

oh AR, HEAR 49
S CE R

Hagskks 7idolth MACIA 9} phk7A]
Z eHRelME AR A A= 2 glok
AME S R G HYLTFE H1 e
AREHAE AT 5 H2 A ARE g
$8 A7t AW T Y} Power Aware
Routing® & 71 ofjo]t}, F AAZ = A4 vE
A3 YBAM MEAFS FHS HLrdle=

ARE FZogs A7t 239 BAA R
A 7 Qo SRR 7 T A= oA

3] A7} Q8fct

CIEAZ SR8 olFAo] B2 Ad-hoc &
Aol FEAS oM AFEE U 59
= WRlolth it Azt QoA x g2 A4z
£ A9 F Qlrke= HAX A2 48R A
A AZHE AAA = &7t Qi) skA]E o
g Az0t H4A FE 7] W, FXA) @
T AEE of9A vk A 181 7 F =2zt
of load balancings ]G A| sjFoio} =&
sl A alo} stk 2 Ganjali 52 Y74 271 4t
A G ERT £X)5h2 dthE Aulgle
ANE HoFo. d5A2E 9 g4
St ofEA & g AIA = F o A7)

2 9 3},
3. Transport g4 S&t

A Ad-hoc HJE Y T o)|A 2] Transport T
A Z2EFQ TCP= ¥ &48, MAC
o] e A, e B2, fEdRR
St out-of-order 3HF T =] EA) 2 A4
o] dA 3] AstEh ol FA L 7]ukE
TCPY 94 e &A1 2S¢l
B2 A7 2 H L.

FAGA Y] AEE FES AT HHE

Kl
oy 1 o

AN o X,

Mo



20043 128 BXFAAX] H3IH M2z | 23

L

AA Y F 7 R 2 = Qlrpe,
AA, Link Layerd T8 ¥ WHOZE

FEC/ARQ F©] o}l &3t} &4, UEHAY
o] 7]8ksk W Eolt}. F ¥ ECN
(Explicit Congestion Notification)” %] & YA A
O % W T A A EAEAH
implicitdbA] W= F = £ FR[7F QU ol
& Tj=ug ol galo] RH] g ¢4 &
ol g3t A4S Tt e FAIIE
o] AkE St

5 Ad-hoc Fol M & HI=E W Fo
7}53c}, TCP-Feedback®®-2 3] EHl-S E3lo] 7}
HA QI route] YRS &ElFrh ELFN (Explicit
Link Failure Notification)® & 8|55 ¥ o} 8¢
A5} Ad-hoc AL T &, U5 427 7k
st AelM dEet 33 etk

F9 71 Eojd S TCPY 45
A Hojzt}. o) MACH A#/do)
% FolA o] EAlol gk 583t 3
L} A otk T A& routed] A
M FI AR out-of-order RS 7 Tt
Zloll A TCPell 2 #o|t}. o]= TCP7} out-of-
order H|F & T3] AN B2 7HEsE] 2ol
A&t} RR-TCP (Reordering Robust)* £} TCP-
PR (Persistent Reordering)*< out-of-order T4
g #As7| fIste] A= 1 Yol A-TCP
(Ad-hoc)® TCP-Bus®Z-0] 9tk

Y
olo

o
2

o
R
9}
4

of

i
oX

flo Ir
jin)
riromo X §L Ok

4. 29t (Security Issues) T E&

4 Ad-hocHe] B A= #HT 5] B4
o] FolA= Fofo|t} Ad-hoc FAIHE] TR
Ze B4 wiol 71EY security SN ES 24
g A Zst7)ols Algo] gk p2pe) 7|Wkek ¥

N T2, R EANAE ] 78k B4 Ad
A, A, Aks, 9 E59 Aok 13
L o]ZA o 7|ukEl 7P A EZR A S
A Ad-hoc™] HRFEAIE oA T

T4 Ad-hoc TolM Y A= AA VEHA
ATl Bokst | AT Bekor FEEnh
B3 AT Bk T Fof|xje Batolw 4
EA AFY Bk T2 HE FolA 9] Hl
Aol 2R 2o T EHOE TR

Link AES| 2O 802.11%-2 Exponential
Backofft} NAV vectorE ©]-&%F DoS (Denial of
Service) &4°] 7F5stth [64] oM = AlEH 0]
S &3] Exponential backoffg 2830 =
et AHEAZE MBI AE o] 88 QA &
Ue As B [65)9A4 = o] A& 2
= WS AQkEkSIT. (66190
AHgsto] o] 8212l wizlof of

=

iy
4y m
;:O

T A= G e 3
41 2
rx
[‘.\‘Lm
x
fijo

.{}, ey e ok 30 oX Wl

30 o

i9
T,
o ox
>
oY
o
i
x
S
e
ofo
2
o
d
=
[>
il
2
ro,

802.1104 AFE-3l= Bt X2 EFQ] WEP
(Wired Equivalence Privacy)©] Message privacy 2
integrity 52, 52 cipher key recovery 2]
Fokstthe ARLE gel A Qltk Fol Ajkd
802.11i/ WPA 7= o| 2] A1 & 32 s3lth

Network 2| 9| HOK 2}--8 wA]Z] 7 A|ch
2 Ago] Aol B3t secure BH-EH I HFH
o] A2 ALH Aol #He secure LAF O 2
FEE S o

secure 298 A= AODVY DSRES 22
EZ9 routing HIANAE AGA AF8=71
Aotk DSRE] A= HE HRI} wf|A| Ao
315 7 AODVE-2 DSDVE & count A o
Y FR7t §o] "ok mjA)xlol] 31 o]y

AuZ A3 WS A2 Bl T 45 9)

(M ko

—1531—



24 | 2M Ad-hoc YEY3Q) IM J}& FY

oo} st F& A 7H ol 71495 one way
HMAC key chain7]H¥ o] A& ¥t} DSR2
Ariadne'®®, DSDV+ SEAD®), link State ZEE
Z9] SLSP (Secure Link State Protocol )7*'75-]
securedt TE EFo|T}
Secure |7 T o] FA= ote
T x=Ert g2 o}ﬂur AR % sg—a}-t— A
& o= d Q) Z
Fte %a(detectlon)&} EZj % 2} 2)(reaction)
S T 7P ol Aelolok Bl
HO ACK 22 t}2 x99l AW E ALgsit)
nn, QY eI e WA T
I AR =EE UEYIN AgstAy
I xEY FES N I 2B E b
Fo| A&stA| ot “PE‘:F”]
AA7HA 9] oo #5 A= F2 o] 7}
#| &2 (attack) ol o1EA EH%‘% ARI7Y7} Fo]
o SR ol o AT A2 e BAd) AT
T Gtk AolA Algk ot} o] M-S Bt
8p7] S5t A7 B e 5k Al oltk

-

L.l:‘—

=
=
Z,

) r1°

7

rﬁL

5. Ad-hoc HIEH32] &F (Capacity)

Gupta o} Kumar ’\‘j 22l &d7toll A Ad-hoc Y
E9132] 8350) 1 47hned W] O Aol

Hato] Z718t . BT, 7 0)%
2 Wlo] AR 2718 Wl
At GrossglauerQ} Tses =T 2] 2R elo] A
5 o] To] E& R Ik =&
Apol9] relay% Z&A x—]./r_:—]. W 7S = &
Por2 YENAY §7E o] vlsko]
S7HEE B (74]9) Apurt B E A
= Bt7e, SFA T Grossglauerd] A= A
ARbell gk e 7E QIS [77]90M = A Al

o] &

we wo]

24} G5 Afolofl EAEH= trade-offll Thal T
Ak & A A7l B3t Aleko) Q= A9l
(7610014 Hsh= &%= d& 7 vk Aot

A 78] UWBE oA £ A9
rate adaptation& ARHE-3H0 2 M TH-& A shH
Grossglauer7} @ Bl2st A7E & 4 9
&o] ure A OIEM A3h= Ad-hoc WIES A
o] §o] B2} A5 50l webA gebd
N5 HoJFET)

Hil. 1= 1Al (Open Problems)

Ad-hoc VIEH Y] @ AAtel A F714] €]
22 AT B3} Ad-hoc HEHZTL £
ofof & FAl= o Attt

o) )\-] ul-c»ﬂ}\-] = o};d 3L ax] o]. [} QoS
(Quahty of Service)TAl= TGl A= AE e
ThAA Wl % ol EAlZ AT 4
7ve] AZelA o] FAE HFEe AL AdE
B QoS S99} 08 AR} QS o
AZNA thFolHof gtk A
%23} (Cross Layer Optimization)7]%]V0] 3}t
o F5HoR WD 9T B AHES] o
Wil Bd& 7FA 3L Yok

50} 2x & Bh}e) A EA0ITh Ad-
hoc EAIToIAL = hl o, Ado] Z74slo] 9lo]
A 915-9} Ul-2] et 7o) Brbeehr] o

—V_Xﬂl__ -L-\_.

£l o2 AZlMY F82Q aiilol a7
t} 53] A JEYAME CPU 59 Axt
Fgo] AgE o QlojA B Ate] @ FHE
2 AR ¢ ke Aol 9tk o] Eok

—1532—



2004 128 MXFROHR] H31E Hi2% ] 3@7

8 AT o)A 27) HAR Ao E W ATt
le Ral=

MNEH ARS fgt A7+ dA 718 Edst
AT %9 shtoltt. 1), MAC, WEHZL 4
A= ERARE 59 BE ASolA AE A}
£-0] A3 Y5 AF7F EA Gs] 13
I ik B3] A 38 flo) Hd) 2 |7k
e Qs AAM MEHZY A o) A
T7F g2 o)tk

=2 AE 718 AvfE Qe MIMO (Multiple
Input Multiple output), beam forming 52} M=
7)1&Eol tig A7} 2aks] K8y E 1 gk olE
3t A2 71 79] Ad-hoc MIEYAE oW A A
AAZ 2017 = A7 FAlo]t). Rate adaptation
£ ARgEhH Aol W F Sivke 2t
ZAAZ Ad-hoc IEF oA g A teld 4= )
& A7t 5t A7} Hojof & Zlo|th

CHE 2Matnio] E5t 25704 2] H-& Ad-hoc
ol AE AFEH YEHAY FHA o] F
ARTh AT A o2 F7e] T4
] A= v R gk Hork F4 Ad-hoc UIERZ
7} 2.5G 2& 3G FAAH| FEEHE AR A
el BdofiA Ad-hoc 2 TiEES AT

kel A7k Hojof & Aol

V. Q% X &=

AF7A) B4 Ad-hoc YIEH A9 t}oFst A
FH AT 43l disto] AE R A Eok
ol st H2le vhea A
- MACH-oF= %719] CSMA/CAS] 7]9k3t
MACA o)Al= o2 A 7H1 MAC,
UZ E3 clustered EZ 2R 7]4H3F
MAC, 8|2 AAY ARE 913 MACS

Z A7) 2Ho] A7 Y= FAlolth

- 2}9-E] LZESL Proactive, Reactive 17
T 77 53 Hybrid B9 TR EZo] At
1 2= GPSES 0] 43 94 )
2198 7o) AlekE 1 Qlek B A
S 9%t BE I QoSE Y3 eh-E ok
0% B AT L a3k Fopoj)

LEYATE Bop 7|E9) TCPY A=
FE= 70| AAE YW MAC, 2h$-
g ASH Agsted A"} QoS7t ojar
7} 8 Roltt.

. Hol Kofol Y|EQ 9] g3k #A3 7
+ olAl Agrt AR ol gt Aol
AA A2 FEH7) Jeide B B
& A7t B ed Aot

0]F Ad-hoc HIEHY 2] T 20| Hat Fuf
St 9l SO B o] B2 AREEC] °)F Ad-
hoc SAI%e] et Zlojc). o]9) AAE Ha)
A QoA 1F38E QoS, AXE T FAS0]
s A s ofof 3 Alojr}. Bt o]F Ad-hoc 71712
a3 Agst §89 A, 321 olF
Ad-hoc 7171l A) B B8 F = 1P F
& @Y, MulA As AT Zo] ARgAtEo]
HA ol Ad-hoc BAHE AAH 07 ALE3}
7] $184 2 8.3t ThA| Eol s)a = ojof St

AR 2>

—1533—



26 | $4 Ad-hoc YEH39 HU 0)% §%

o
ra

=]

(1] Freebersyser and B. Leiner, “A DoD Perspective on
Mobile Ad-hoc Networks,” Ad-hoc Networking, ed.
C. E. Perkins, Addison-Wesley, 2001, pp. 29-51.

[2] C. E. Perkins and P. Bhagwat, “Highly Dynamic
Destination Sequenced Distance Vector Routing
(DSDV) for Mobile Computers,” Proc. ACM
SIGCOMM 1994.

[3] D. B. Johnson, “Routing in Ad-hoc Networks of
Mobile Hosts,” Proc. ACM Mobicom 1994.

{4] heep://www.ietf.org/html.charters/manet-
charter.html _

(5] heep:/ fwrww.bluetooth.com/

[6]]. Schiller, Mobile Communications, Addison-
Wesley, 2000, pp. 188-203.

71243, 154, 1% Adhoc BAY A7)

3 F% 9 IETF MANET 17 189 2E3)
T, AR5 YR EA7)EA), 2003

[8] C. L. Fullmer and J. J. Garcia-Luna-Aceves, “Floor
Acquisition Multiple Access (FAMA) for Packet-
Radic Networks,” Proc. IEEE SIGCOMM 1995,
pp. 262-73.

[9YF. Talucci, M. Gerla, and L. Frarra, “MACA-BI
(MACA By Invitation): A Receiver-Oriented Access
Protocol for Wireless Muitihop Networks,” PIMRC
1997, vol. 2, pp. 435-39. :

{10]]. J. Garcia-Luna-Aceves and A. Tzamaloukas,
“Reversing the Collision-Avoidance Handshake in
Wireless Networks,” ACM/IEEE Mobicom, 1999.

(11] F. A. Tobagi and L. Kleinrock, “Packet Switching in
Radio Channels: Part IT - The Hidden Terminal
Problem in Carrier Sense Multiple-Access and the
Busy-Tone Soludon,” IEEE Trans. Commun., vol.
23(12), 1975, pp. 1417-33.

[12) Z.]. Haas and J. Deng, “Dual Busy Tone Multiple
Access (DBTMA): A Multiple Access Control
Scheme for Ad-hoc Networks,” IEEE Trans.

Commun., vol. 50(6), 2002, pp. 975-85.

(13] S. Singh and C. S. Raghavendra, “Power-Efficient
MAC Protocol for Multihop Radio Networks,” 9th
IEEE Int’ . Symp. Personal, Indoor and Mobile
Radio Commun., vol. 1, 1998.

[14] Y. C. Tseng et al., “A Multi-Channel MAC Protocol
with Power Control for Muli-Hop Mobile Ad-hoc
Networks,” Int’ I. Conf. Distributed Comp. Sys.
Wksp., 2001, pp. 419-24.

[15]Y. C. Tseng et al., “Dynamic Channel Allocation
with Location Awareness for Multi-Hop Mobile Ad-
hoc Networks,” Comp. Commun., vol. 25, 2002,
pp. 676-88.

[16] C. Zhu and M. S. Corson, “A Five-Phase
Reservation Protocol (FPRP) for Mobile Ad-hoc
Networks,” 17th Annual Joint Conf. IEEE Comp.
and Commun. Societies, vol. 1, 1998, pp. 322-31.

[17) Z. Tang and J. J. Garcia-Luna-Aceves, “A Protocol
for Topology-Dependent Transmission Scheduling
in Wireless Networks,” [EEE WCNC, 1999.

[18] S. Agrawal et al, “Distributed Power Control in Ad-
hoc Wireless Networks,” PIMRC, 2001.

[19]R. R. Choudhury et al., “Using Directional
Antennas for Medium Access Control in Ad-hoc
Networks,” Mobicom, 2002.

{20)Z. Tang and J. J. Garcia-Luna-Aceves, “Hop
Reservation Multiple Access (HRMA) for
Multichannel Packet Radio Networks,” Int’ l. Conf.
Comp. Commun. and Networks, 1998, pp. 388-95.

[21] H. Hassanein and A. Safwar, “Virwal Base Stations
For Wireless Mobile Ad-hoc Communications: An
Infrastructure for the Infrastructure-less,” Int’ 1. J.
Commun. Sys., vol. 14, 2001, pp. 763-82.

[22] M. Chatterjee, S. K. Das, and D. Turgut, “WCA: A
Weighted Clustering Algorithm for Mobile Ad-hoc
Networks,” Cluster Computing, vol. 5, 2002, pp.
193-204.

[23]]. Monks et al,, “A Study of the Energy Saving and

—1534—



20044 128 HXFRX| Y31 H12% gﬂ

Capacity Improvement Potential of Power Control in
Mult-Hop Wireless Networks,” 26th Annual [EEE
Conf. Local Computer Net., 2001, pp. 550-59.

[24] Y. C. Tseng et al., “A Multi-Channel MAC Protocol
with Power Control for Muld-Hop Mobile Ad-hoc
Networks,” Int’ 1. Conf. Distributed Comp. Sys.
Wksp., 2001, pp. 419-24.

[25]]. Kim and N. Bambos, “Power-Efficient MAC
Scheme using Channel Probing in Multi-rate
Wireless Ad-hoc Networks,” IEEE Vehic. Tech.
Conf,, vol. 4, 2002, pp. 2380-84.

[26] D. Lal et al, “A Novel MAC-Layer Protocol for
Space Division Multiple Access in Wireless Ad-hoc
Networks,” 11th Int’I. Conf. Comp. Commun.
and Net, 2002, pp. 614-19.

[271C. K. Toh et al., “MARCH: A Medium Access
Control Protocol for Multihop Wireless Ad-hoc
Nerworks,” MILCOM 21st Century Military
Commun. Conf,, vol. 1, 2000, pp. 512-16.

[28] G. Holland, N. Vaidya, “Analysis of TCP
Performance over Mobile Ad-hoc Networks”, ACM
Mobile Communication Conference, 1999.

[29]D. Kim, C.-K. Toh, Y. Choi, “TCP-BuS:
Improving tcp performance in wireless Ad-hoc
networks”, in IEEE ICC’ 00, (New Otrleans, LA),
Jun. 2000.

[30] Z. Haas, ]. Halpern, and L. Li. “Gossip-based Ad-
hoc Routing,” Proc. IEEE Infocom, pp. 1707-1716,
2002.

[31)S.-Y. Ni, Y.-C. Tseng, Y.-S. Chen, and J.-P. Sheu.
“The Broadcast Storm Problem in a Mobile Ad-hoc
Network.,” Proc. [EEE/ACM MobiCom, pp. 151-
162, 1999.

[32] U. C. Kozat, G. Kondylis, B. Ryu, and M. K.
Marina. “Virtual Dynamic Backbone for Mobile
Ad-hoc Networks,” Proc. IEEE International
Conference on Communicadions (ICC), pp. 250-
255, 2001.

33]A. Qayyum, L. Viennot, and A. Laouiti.
“Multipoint Relaying for Flooding Broadcast
Messages in Mobile Wireless Networks,” Proc. the
35th Annual Hawaii International Conference on
System Sciences, pp. 3898-3907, 2002.

(34] C. E. Perkins and P. Bhagwat. “Highly Dynamic
Destination-Sequenced Distance-Vector Routing
(DSDV) for Mobile Computers,” Proc. ACM
SIGCOMM, pp. 234-244, 1994,

(351 S. Murthy and J. J. Garcia-Luna-Aceves. “An EE
cient Routing Protocol for Wireless Networks,”
ACM/Baltzer Mobile Networks and Applications,
1(2): 183-197, 1996. ’

(36] T. Clausen et al. “Optimized Link State Routing

" Protocol, “ http://www.ietf.org/rfc/tfc3626.txt,
October, 2003.

[37]R. Ogier, M. Lewis, and F. Templin, “Topology
Dis-semination Based on Reverse-Path Forwarding
(TBRPF),” hetp://www.ietf.org/rfc3684.txt,
February, 2004.

(381 D. Johnson and D. Maltz, “Dynamic Source
Routing in Ad-hoc Wireless Networks,” In T.
Imielinski and H. Korth, editors, Mobile computing,
chapter 5. Kluwer Academic, 1996.

[39] C. E. Petkins, E. Belding-Royer, and S. R. Das, “Ad-
hoc On-Demand Distance Vector (AODV)
Routing,” hetp:/fwww.ietf.org/rfc/rfc3561.x, July
2003. RFC 3561.

[40] V. D. Park and M. S. Corson, “A Highly Adaptive
Distributed Routing Algorithm for Mobile Wireless
Networks,” Proc. IEEE Infocom, pp. 1405-1413, 1997.

[41] E. Gafni and D. Bertsekas. “Distributed Algorithms
for Generating Loop-free Routes in Networks with
Frequently Changing Topology,” IEEE Transactions
on Communications, 29(1):11-18, 1981.

[42] M. Pearlman and Z. Haas. “Determining the
Optimal Configuration for the Zone Routing

Protocol,” IEEE Journal on Selected Areas in

—1535—



} 24 Ad-hoc YEHIY U 7|& FF

Communications, 17(8):1395-1414, 1999.

[43] C. Santivanez, R. Ramanathan, and 1. Stavrakakis.
“Making Link-State Routing Scale for Ad-hoc
Networks,” Proc. ACM MobiHoc, pp- 22-32,2001.

[44) S. R. Das, R. Castaneda, and J. Yan. “Simulation-
based Performance Evaluaton of Routing Protocols
for Mobile Ad-hoc Networks,” ACM/Baltzer Mobile
Networks and Applications, 5(3):179-189, 2000.

[45]Y. Ko and N. H. Vaidya, “Location-Aided Routing
(LAR) in Mobile Ad-hoc Networks,” Proc.
IEEE/ACM MobiCom, pp. 66-75, 1998.

[46] S. Basagni, I. Chlamtac, V. R. Syrotiuk, and B. A.
Woodward, “A Distance Routing Effect Algorithm
for Mobility (DREAM),” Proc. IEEE/ACM
MobiCom, pp. 76-84, 1998. :

(47) E. Bommaiah, M. Liu, A. McAuley, R. Talpade,
“AMRoute : Ad-hoc Multicast Routing Protocol”,
IETF Internet-Draft, draft-talpade-manet-amroute-
00.xt, Aug, 1998.

(48] C. W, Y. Tay, “AMRIS: A Multicast Protocol for
Ad-hoc Wireless Networks”, in IEEE Military
Communications Conference (MILCOM),
November 1999.

[49) S. ]. Lee, W. Su, M. Gerla, “On-Demand Multicast
Routing Protocol (ODMRP) for Ad-hoc
Networks”, IETF Internet-Draft, draft-ied-manet-
odmrp-0L.oxt, Jun. 1999,

(50] J.J. Garcia-Luna-Aceves, E.L. Madruga, “The Core
Assisted Mesh Protocol (CAMP),” IEEE JSAC,
Special Issue on Ad-hoc Networks, Vol. 17, No. 8,
pp. 1380-1394, August 1999.

[51]S. K. Das, B. S§. Manoj, and C. S. R. Murthy,
“Dynamic Core Based Multicast Routing Protocol,”
Proc. ACM Mobihoc 2002, June 2002.

(521 Y. Ko and N. Vaidya, “GeoTORA: A Protocol for
Geocasting in Mobile Ad-hoc Networks,” IEEE
ICNP, Nov. 2000

{531 S. Singh, M. Woo and C. Raghavendra, “Power

Aware Routing in Mobile Ad-hoc Networks,” Proc.
ACM/IEEE int. Conf. on Mobile Computing and
Networking, pp. 181-190, October 1998.

[54] R. Jantd and S.-L. Kim, “Energy-Efficient Routing in
Wireless Ad-hoc Networks under Mean Rate
Constraints,” Proc. 56th IEEE Vehicular Technology
Conference Spring, 2003.

(551 Y. Ganjali, A. Keshavarzian, “Load Balancing in Ad-
hoc Networks: Single-path Routing vs. Muld-path
Routing,” Proc. IEEE INFOCOM 2004

[56] TCP over Wireless Networks homepage
http://cabernet.icu.ac.kr/ - jhmoftcp-wireless3.heml

[57] Ramakrishnan, K.K., Floyd, S., and Black, D, “The
Addition of Explicit Congestion Notification (ECN)
to IP,” RFC 3168, 2001

(58] K. Chandran, S. Raghunathan, S. Venkatesan, R.
Prakash, “A feedback-based scheme for improving
TCP performance in Ad-hoc wireless networks,”
IEEE Personal Communications Magazine, 8(1):34-
39,2001.

(591 G. Holland, N. Vaidya, “Analysis of TCP
Performance over Mobile Ad-hoc Networks,” ACM
Mobile Communication Conference, 1999.

[60] M. Zhang et. al, “RR-TCP: A Reordering-Robust
TCP with DSACK,” Proc. the Eleventh IEEE
Internatonal Conference on Networking Protocols
(ICNP 2003), Adanta, GA, November, 2003

[61] S. Bohacek et. al., “TCP-PR: TCP for Persistent
Packet Reordering.” Proc. IEEE 23rd Int. Conf. on
Distributed Computing Systerms, pp. 222-231, 2003

[62]]. Liu, S. Singh, “ATCP: TCP for Mobile Ad-hec
Networks,” IEEE JSAC July 2001.

[63] D. Kim, C.-K. Toh, Y. Choi, “TCP-BuS:
Improving tcp performance in wireless Ad-hoc
networks”, in IEEE ICC’ 00, 2000.

[64] V. Gupta, S. Krishnamurthy, and M. Faloutsos,
“Denial of Service Attacks atr the MAC Layer in
Wireless Ad-hoc Networks,” JEEE MILCOM, 2002.

—1536—



)

2004'3 128 WXFYAX] H31E H122 1 2%

t

[65) P. Kyasanur, and N. Vaidya, “Detection and
Handling of MAC Layer Misbchavior in Wireless
Networks,” DCC, 2003.

[66] G. Noubir and G. Lin, “Low-Power DoS Attacks in
Data Wireless LANs and Countermeasures,” ACM
MobiHoc, Poster Session, 2003.

[67) IEEE Std. 802.11i/D30, “Wireless Medium Access
Control (MAC) and Physical Layer (PHY) Spedifications:
Spedification for Enhanced Security,” 2002.

[68] Y. Hu, A. Perrig, and D. Johnson, “Ariadne: A
Secure On-demand Routing Protocol for Ad-hoc
Networks, “ ACM MOBICOM, 2002.

[69] Y. Hu, D. Johnson, and A. Perrig, “Sead: Secure
Efficient Distance Vector Routing for Mobile
Wireless Ad-hoc Networks,” IEEE WMCSA, 2002.

[70] P. Papadimitratos and Z. Haas, “Secure Link State
Routing for Mobile Ad-hoc Networks,” IEEE Wksp.
Security and Assurance in Ad-hoc Networks, 2003.

[711 B. Awerbuch et al., “An On-Demand Secure
Routing Protocol Resilient to Byzantine Failures,”
ACM WiSe, 2002.

{72] S. Marti et al,, “Mitigating Routing Misbehavior in
Mobile Ad-hoc Networks,” ACM MOBICOM, 2000.

[73] H. Yang, X. Meng, and S. Lu, “Self-Organized
Network Layer Security in Mobile Ad-hoc
Networks,” ACM WiSe, 2002.

{74] P. Gupta and P. R. Kumar, “Capacity of wireless
networks,” TEEE Transactions on Information
Theory, vol. 46(2), pp. 338-404, 2000.

[75] M. Grossglauser and D. Tse, “Mobility increases the
capacity of Ad-hoc wireless networks,” Proc. IEEE
Infocom 2001.

- [76] S. Diggavi, M. Grossglauser, and D. N.C. Tse,
“Even one-dimensional Mobility Increases Ad-hoc
wireless capacity,” submitted to the IEEE
Transactions on Information Theory, August 2003.

[771 A. E. Gamal, ]. Mammen, B. Prabhakar, D.Shah,
“ Throughput-Delay Trade-off in wireless

Networks,” Proc. IEEE Infocom 2004.

[78] R. Negi, A. Rajeswaran, “Capacity of power
constrained Ad-hoc networks,” Proc. IEEE Infocom
2004.

[79] R. Jurdak et. al., A Survey, Classification and
Comparative Analysis of Medium Access Control
Protocols for Ad-hoc IEEE
Communicarions Surveys & Tutorial, Vol. 6(1), 2004

[80] H. Yang et. al., “Security in Mobile Ad-hoc
Networks: Challenges and Solutions,” IEEE
Wireless Communicatdons, Feb. 2004

Networks,

MEoistn MHEstat siAL

MErHstw AAZER MA

HE2! Az M2|ZLo FEI) EECS AA
HEe| A H2|ZL|of 2 IEOR HiAL

AT&T Labs, NJ, Senior Technical
Staff Member

TeraBlaze(8! Agere), CA, Senior
Technical Staff Member

003E -8 A FIPYRBACED FEHE Tus
FHME0} Flow/Congestion Control, Quality of
Service, Wireless Ad-hoc Networks,
Radio Resource Management,
OFDM, Cellular/WLAN Integration,
Network Economics

1993
19954
199844
19994
1999 - 20001

2000 - 2003

—1537—




