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gk S7Tlto] Bbs] o] F0f AL Qle}, o] 2 Het A
58 At A¥ele AFd A AA 71 7
AA 2D 238 Aojr)|&d 37 27 BAVC: Inter-
Vehicle Communication) 7]&0] A4 2438 J8-8 24|35}
I JeHilel,
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Flox= 20009 27158 B, AFAAA 28al F
Aaizte] HEdeEe Fatel gt FAN2E A
2a8 97 ZeAEE 19 Fo Aok 1 B4,
VSCC(Vehicle Safety Communication Consortium)$}
VII(Vehicle Infrastructure Integration Initiative) Z 24| E7}
i Ho|1 FHe A9, C2CCC(Car2Car Communication
Consortium), SAFESPOT, CVIS(Cooperative Vehicle
Infrastructure Systems) 5 ZZHE7} tjE & o|c} ko]
A § , MLIT(Ministry of Land, Infrastructure and
Transportation) 3 }of] 2188}= ASV(Advanced Safety
Vehicle) ZRAE= o]n] vl A GAlo] Eojil e, o] &
A2 Al 7le uig A FA e 89 A ¢t
A Aul 2 Tigoltt, I E 2B B 71EY F8
dE AA8kaL 2007 39 R A AAFTNATUAE FH
© 2 VMC(Vehicle Multi-hop Communication) 7]& 71 2}
A7} =5 QIeH1i2IB].

B aoNe x5t B4 ZREE A4 9 g Hedt
71 8AES AHR A S 2 dXe A TAE
o &3 TEH A o Mu| 2] ER o tfa avfgitt. 3
Aol 2=zt Al FAI RS EEE 802.11p 41 A
$714, 740 A 54 9 A% 054 mo] djs) A9
o e QraR Ang AzHo s Ags] A
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558 A QHAMB| 2 (Vehicular Safety Application)=
EE 5 33 7HEEa Q7] wlEol B AulaE)
vl AT 2 TARFE AASIE Qi) (2 ' D 2be gt
A A2 A AAE BelFn Qo DAL g Al
Aot TN BES B8 T3 87 ARE Ao 3

@t 2R E AR Uig 24 S B e wekst
ot AT ERE GRE AFe ZA] kA HA R (Safety
Message)& 448t YA Goll A3 T AFE /)
AGgr}. o9 AEe 93 B4 TeeZe Yukgon

BRI AE (Broadcast) 41 ¥H2lo] e =31 QJrHsio),

R ro

CCW(Co-operative Collision Warning), SVA(Stopped or
slow Vehicle Advisor) 5-2] AH]|27} o] WFof E3}EC
2)Event-driven Broadcast: ¥ 43S 2hA) A] Alaodu) 2
B1E 5H 02 3= dHAAE T 2ol Ads}
+ W2A& 23, PCN(Post Crash Notification),
RHCH(Road Hazard Condition Notification) 59} A8]27}

o] ol Lo,

X
7 Ao tiEAQ] FAAE 7162 5.9Ghz i Ho
A F2Z3= OFDM(Orthogonal Frequency Division
Multiplexing)7]¥+¢] IEEE 802.11p 7|<:o|t}. IEEE 802,11p
7l Abgke] 314 o)L Tefste] Ao 1000m HE7
els} Ao 200kn/he) 34 o152 S AYSEE A
AT,

IEEE 802.11p%= FrU7H2E(Unicast)d2] $41Y 7%, d
ole] ZH Y] A=A HEE AT WAUSE AlFskaL
A}, & 590, ACK(Acknowledgement) 7|2 7|22 o
2 A3 9l o™, RTS(Ready To Send)/CTS(Clear To
Send) 7|HE& 3 T4 FAloA EAER= Hidden Node
Problem< & 23}1 itk %3 CTS ZyY £ ACK =
Y 59 2l AR QA3 vl £4-8 B3] sl
dlole Z¢lo] 4FH R F41E w7kr] of 2 H A dE
3= MAC-gldl o] B7-7] = A F3)aL QJeHs,

o]} Wh B2 EFRAE HEA FAIY 74, vlofE] 2
A AE A E FAIS B F= ACK ZHY e AE3t

7] 918 AdL ooRetA] gtk ol fulsEs Yl

BRENLES BE 227 FARET H7 Y §A4Y =
=7} ofof] thaf SR o7} §7] wiiolt), wel BR

EAZE $21 HAE ARG T 2L 7 A AL
& wh=A] afstojol It AR, B2 EALE Hloly
ZE P MAC H ) ACK 22 B Hl7]UFo] EA3}A]
@t E4, RIS/CTS 7188 AR3HA] 222, Hidden
Node Problem= 21§ 7! =40 A & 4= Qlr},

2. A7 S i

22 BAlA A Hebs B 284 (Path Loss), o] 9
(Fading) 12|31 =& (Doppler) A7 18] v} 744
(Attenuation)7} A} WHAYEITE, §38] Al 114 o]Fo g
FHI Ao wZA W3 EHER BN Aue vdF AR
(Multi-Path)o]] w2 w2 30| (Fast Fading)& 77 ®ch
(o101, .

ol#fle] (& 1)& F3He] Now(Network on Wheels)[12] =
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AN A T AEE 53 57 2= HolH
(Empirical Data)& B3 9t} A¥ 292 T3, }3
T3] "ol &=

A4S E 5 o, ekt B4 A'd 9] Non-Deterministic

(B 1) #& H0|E|(5.9Ghz, 10Mhz '3)

Al g RSS! g EEEK
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200m 934 % -836 46
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400 m 67.2% -896 2.1
500 m 615 % -9 19
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AFE TN Ad EAL 2dY 37 Y 9%
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TH10I11). 53], 0jeX = &= FP8F0 4
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(29 2 A& Y& Propagation 22 283} 9LS 7
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A ZZEZ A9 AE2 dukA o g Ns221],
Qualne((15] 5 WIEH A AlE o)A E& AM83HA Ect. &
3], 54l ZIEZ ] AN R Qlojx] AA 2}
F 3730 At AY AU 28 Hesle A2 v &
23 g ot WA, B2 A FES] o)F Y
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2 FR=EH14], Macro-Mobiliys 2 874 AXA =
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A= ghet, o]2g 71 E-2 v (Beaconing) o] AHE-
& o)) w2} Beaconless Forwarding®} Beacon-based
Forwarding © & E-F-3HH4),

1. Beaconless Forwarding

HEF 7|uke] BREHAE HEuAoln 1 AlEg
71" Pure Flooding(1710]c}, o] 7|49 #AIHL 3E &
3} 22 Aol BAE Ader Fwgtk kA HlA|R| ¢
AREFo R sy 74 Ao 37t FA8HA F7hE
Broadcast Storm¥} 22 WEY A &3 FA|E oA},
old@ BAYE neal7] 18] DDBI, Weighted p-
Persistence, Slotted 1-Persistence, Slotted p-Persistence 52}
Broadcast Storm Mitigation &3L2] &0 A|QH= et

7}. DDB1

DDB(Dynamic Delayed Broadcasting) scheme 1{18} A}
A% B5E HAssIHA vAA] Ao AEAES FolE
Ag B0 ARSI DDBIS] M4 FLEL Pure
Flooding#| 8 $A1E BB EHAE WA E viE R[S

o
=
W30 ZH | Broadcast Storm A9l 23] A== #) A

£, 3% AD T EY 5 A,

- Additional Covered &<

(23 3) Additional Covered @<

DDB19|4] ARS8 DFD 7| 1 =0 Ut ARE
Q2 314 ¢ Stateless W20 2 B2t & F =
ARE 3537] 913 vl FY(Beaconing)& AHE3HA] Qb=

o} wehy == HARE A5 o wlAlA] F Tl 244
o] YN RS Tste] ALt (2™ 3)F 2o, HAIA]
2 FA% w2 Fyo] X3 AAAERE V|vte R
AC(Additional Covered) <398 A4k}

AC(d) = §\/4 -d* + 2arcsin(g), d €[0,1]
71 diE e F =521 A2E BAISHL Sl of

o} 37, 7t === ACE FWro g AR Y] A A7k o
&3} o] AakslA k.

Add _ Delay = Max _ Delay x

o714 Max_Delay & =E7} 27 == #H1) one-hop
delayE ¢jvigic},

33 DDBE 22 83 AR 9] A-EE AR K
RT(Rebroadcasting threshold)& A A3}e] AC ( RT A A1A
52 ) 92 45 S 24313 sich o2k v
Die-outE W=]3}7] $J3l Duplicate Packetoll thajA gt 28
sivd, gelst S8 Aol Hlsle HEE 5 2
=t

Lt. Weighted p—Persistence

Weighted p-Persistence[17] 7|H2 $12] ARE &8
dynamic Gossip©|t}. Gossipl[l9& =571 A2 02 419
g Az ol thal A E po] FEZ o] ==EEANA AAF
e Ao ARASEE ARG EdHE £9 F 3
£ daglEolt}, 3FA]3 Weighted p-Persistence Gossip
ot g p BEL =9 Ao Mt FH o2 A |
t}. A2 B0, = jo] A9 A WA packetrs 7T F, I
A& ARE3L7] Aol D8 ARWWAIT_TIME = 2ms)
o} t7)8dA] #4118 Duplicate Packet?] 0]-% == $4]
AR E o]-g3lo] Afale] AZE FE p g vhadt 2ol At
3iA €},

p; = min [dif %1, i ENeighbor ID

71X dE o =& 9k k= jAlole] AlE BAIBAL
RE B2 v3e B3t 2HoR, (A" 9o Ko
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AR, FEL T AHE JFE BHJER RE =
Bol WHEE E7lehs Hobo] A9t sty blA|A|¢]
Die-out @7do] G| Hrt, o]& $l3) AdL-g 344 &
= EF 2 Die- out 3R] Z2AAE 351 Hr},
Die-out ¥ Z &A= (WAIT_TIME+8)ms 5<F WA
£ ]9 (Buffering)3}2 Yt} o471 3] Duplicate Packer&
FARHA] 28 A 1p=1¢] FE2 WIS AAE3
o714 &= B3t One-hop Delay o]t

C}. Slotted 1-Persistence

(322 5) Slotted 1-Persistence

Slotted 1-Persistencel17k= (28 5)oIA HZ|=0] One-
hop AE AAE &2 xelo] A uje} o 79
Time Sloto & vlirch R =82 2pAlolA 844 Time Slot
B g & A4 ARSA Ha, Adels Fo
Duplicate Packetg ¥ =W @4 HA¥IT} BE =
= B0 A EFEE Time Slorg Al
e =5 79 tme slotgl 7, & ok e v 2

o

50_ z=g 4

I -tx [Ns(l _min[dg,R%]

A7) N nlg] 24" & slot 7158 B8 18 o
23} One-hop A|IAIRME: BEAISHE, AHA O 2 Slotted 1-
Pemsistence 7% A2 =238 da] A8 oA
o 297 28 Time SlotS &3¢0 24, 1A wA
A7} w2 A AR E g,

2}, Slotted 1-Persistence

ig:“w;s:ﬁr}

babili

(18 8) Slotted p~Persistence

o

(T8 6)0llx BedR|5%0], Slotted p-Persistencel(17] 71H
Slotted 1-Persistence |4 &-2gk Time Slotg 2t =23
o] 5L AR Y8l g€ pel FEZ AREES 2
3= Gossip 7I'H& Skttt 531, wiAJA]9] Die-outs
ukx]8}7] Y8l Weighted p-Persistence$} A M3 7]

£ AMEIT], IR Y AZRS (N-1FWAIT_TIME+&)ms
ot}

AE2 02 Beaconless Forwarding 712 ¢hd WA[A]
g 28k w5 E 7he] AARRE YR Ao AE &
A7t ZAEY] di2d dAIRE EEHor AL 4 9l
t} 53], BAE B9 v 9 =urt MEE gEol
goog wAR] Age] Aol Alxd F i, At
o] 7|MEL B5F oA Azt 34 88 713
o47) wEoll AAA 9l (Realistic) A Rl &g 79 &
A& s Aol Bl drt, 1 o= o] 7[HES] A
5ol 9ake v xE YAAR One-hop Delay, A1 8+ p
BE 5o 8452 A S AEst £4 2 dFo] o
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Beacon-based Forwarding2 ]9 =0l thek HBE
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A8k7] Y3 F71H 08 Ao AHE dele vad
(Hello MAA] 5r& ARGRITE, wheba], 205 38 A Al
737 flo] A3l ol BAE FollA HHe Y =
=& A8k b WxR1E Al&skAl A9 5 Ul

7} LCN Flooding

LCN(Least Common Neighbor) Flooding[20k& 5 ¢
=E7h AR ALY el oS o, Ayt He
2} F% 0]-%(Common Neighbor) 57} 2o A=
83 AR M L FF o)g e LON=E

d e AAS T}

:

[wsri 3o 58

—— —t
LCN nodes

(2% 7) LCN & NMF 7|

(38 N U] TAske A4S, 1 43S dxs
== A7} WAIRE A9 $ o 2 HnskE A
98 BHAFT Yr} =T AE A9 o] FYrE =
BCDEZ, ARE ¥33 oA wWAAS T8 ==EojA B
2oIXESHA @t o] WAIAE F418 == B, C, D, E
T A o] B LE HHO} =E AL 0% B AE HRE
H| @8t FF 0|39 58 ALt 4 Qlck o), &t e=E
2 Aplo] ZHz FE o) ol w3 A7k B2t 7ok &,
AAEE FPsH =H, W7 AR Bt T m=E2 R
Duplicate Packetg G418 =H AHAE-& SAGC 234
Ho g, (2 7)0lA == A9] AHul WSolA 7P AL ¥
Z0l4 422 LT D EFLIN RS, & E9Y kT
7} €t 3, o] 7ol E B ICN=E=Eo] 5Y%
TF ol% 55 2 A5 nEste] Ao Ad ARM

2714 0 2 T30 @M, MAC AlZox¢] HA 55 3]y
Eiz=y

L}, EMDV

EMDV(Emergency Message Dissemination for Vehicular
environment)[4fe XFE7E 541 S04 EAEES T
# 3} o} , Beacon-based Forwarding® Beaconless
Forwarding A3 hybridi}2] 2] 54l T2EZ2H, 8
Ao 2 w7} QP WARE ASETH FAl ohe ¥
FA HAIAE AL 2 99 =28 vy AR F
= Aot}

EMDVE A Aol wAlshe e S43 Qb A
o] Agulare 118 3le] A CR(Communication Range)

£ 7H= FA(Forwarding Area) %938 & 9|3}

31 9ok, &3, 271391 Hello HIAIA] HEHe 538) 914 =
£ 97, o) W, £ 5o H) ARE St o]
% B o] E(Neighbor Table)ol| 27 & &elgit}.

Communication
Range

Forwarding

0|2 MEE
Z9d kE

(28 8) EMDVOIA EOIAIXIS) HF

(2% 8)2 e AAT FA =7} A WAAE
Agshs WS HoFa qlvk $4 == ¢ HAA
& A3 QA o2 HolBdN Y k=8 st
A i), AHshe @aLEES FAGHOIN F4l st
7V ] 94X o2 =28 ANk Aotk 249 =
=7} AAEE, $4 =58 Qb wAAd 2 AR E5

Gl
slo] HREIAE SHA "t o]y o] WMARE AR 2
A9 2=t gi7)AzE glol Bk RS TR T4
el 2919 =58 AR €. ojek 2ol, EMDV
© Aol "o glol kA wAAE AR mEel A
2 A A ARE wl¢- A "t
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£ Jefste] b wiA Ao 54 flagE B7IghC) whElA,
Flag7} 719 WA A& 5218 2T 52 $241%} 7]9ke] 7
A 2g B3 okl wiAAl S A H

o]9} Zo], Beacon-based Forwarding m|2] E9Y k&
£ At <kl wAAE Ao e, ARe S 3
ek 35 Ae Huigt 24 F e Ao] lnhs),
A AEE B4 873 nEEle A, v 2
FAE ol Sloh, DARFe] 114 o] 54, 94 el
QI8 Out of date’® ] =8 TYY =2 FR 145}
© EA7F @A 2)%4 Adel Y £4(Random
Loss) 540l ulet 7] | 249 ==7} obd mjAAE
& 7T w ] SAe] AT 5 At} 3)0] % HlolE
= A S8l F714 02 AMgehe v 3L mE £
3 22 AF A LA U EY I & 2eE 2 3
o BFog, ok mialA] Heef §loJA] Beacon-based
Forwarding & 223& AF3HA] St M 72
3}E 93}l Beaconless Forwarding™} 22 Hx o] Bl 718
o] HujHo g H ot

ek Qb 20l BEE Ve HABE JRE &
S0 F AlF oA, sl HA] FEo| o3t BE
3He B4 A 2R F2E a7k ok (2 E 9)e Mol
A 2 A ZREFE FRE HoFt), o] FRo]
EAL 22 EF 9] AlE3l9} Information Connector & o]
B3 AlE AR Y Ff3toltt,

AFsHe 724 Physical A% F-4 Aol dlolel
g de] AE/4N 71%5S @98, Single-Hop AlE e

AR A% e=e) 11 AR Bl 33 1%
E 7158 A3tk $hH, Multi-Hop AlZollE 541 ¥H4
off AXg =BoA AR e Fds}r] Slgt Helg 54l
zZ2EFo] $IEM, Data Service AlES 3§ AMH|2e}
HeF A 299e g A=A A e AT

2E [ o

52_Hwe 4

(O3 9) AU B HREE 72

Information Connectors= A4 ] oJE{(GPS, 2 AA )
2RE £3E FEet B4 sjHlel L3 e B 5
BE AN TH7E T UEF ke 359 el
(Common Interface) HE-g gt} o] F3l, HAIREL.
B2 AN AR Ee) T k= Eo AuisE BUEH
& & 9lon, AETt B FHE 3l Crosslayer 43}
7} 7Fssict.
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A2k §A AlE o] Fa 2Ae ARG} 94
of 4 745 2 mEALLe] ool glek, ol A AH(A
) ARAoE s A% I Mulse] dde 1
£of W24l RTHE FA T2 9 A AANE
#78 ARY Qloll WkEA] Aaof S Time-criical £

= 2}18Fe] 114 o)%Al, Hidden Node Problem,
A5k 7141 5 BAZ A7 £40] wS) WABE A

=3, o3 T HIEHEY A/ 247 kAR A
@42 g A B4 Al2E A Flelzeile AAEEY
o},

AEHoZ AR BA TREFZ AA A, A Aula
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