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e, 2 ©]F B4, DSRC(Dedicated Short
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< dEuigx MulAE 93 A8 FH B2 rle=,
EAQ IFoZ2E= [SO TC204 WG16el CALM
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15569 DSRC(3-6) S°] vt CALM EF& dA
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5GHz WY FX#& IEEE 802.11aZ 7bte® 71
FhFo| e FARH APsIEE 8 WAVE R
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WAVEE 7o 2 8- AlE0] 588 4 U=E 3l A
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2. |IEEE 802.11p WAVE

IEEE802.11pE 20039 ZA¥ WAVE 155
FHe R BuldA ITSE o2 9t S &43)
71 9% 74 A& £5318 F208) ghorm 2004d 9¥
o TGp Aol 5914 o] F A& BF B A4S
Agsta Yot o] FFE 1 olF I A H
glojtio] Mu|=E Algste Re 5EE A% E [EEE
802.11a/RA(Road Application) 71&% +338kq vt
£ ASTM(American Society for Testing and
Materials) Committee E17.512] E2213: Standard
Specification for Telecommunication and Infor-
mation Exchange between Roadside and Vehicle
SystemsE 7IWtoz Eel AlET MAC Al g
£35S T2 o532 JoH(7). IEEE 802.11p+= IEEE
802.11a7 A3} 58] 7Fssla 5.9GHz ITS-RS
(Intelligent Transportation Systems Radio Service)
93} UNIH(Unlicensed National Information
Infrastructure) Wellx H2to] b3l 5.850~
5.925GHzS) ITS-RS thdellxl10 MHz tigZe} 7a0d
T 20MHz g Ze] 2ad B=2 538 4= 9lon, 1
7 TE 2 A RS A% AL AL EER gdeln



ek ad 1 =), A Af S 71E- 02 27Mbps
olm, Mg F3E B3 54AMbps7IA] et Rukbal
2= NS AR EElold W e 2E=BPSK B

QPSK, 16 QAM, 64 QAM =% 212 ALgdh}

A QE F@S

SHALNE (MHz)

At £ (dBray =5

12 5360 33
14 5870 33
15 5875 33
e 5380 33
18 =850 443
180 5900 3
181 5905 13
182 =010 3
184 5920 40
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IEEE 802.11pe A% 200Km °13e us $3
243 2 e 9 1Km Al A iR 2] 7
A B4lo] o]RojxwE &la gl wEbA, ¢F 100ms
Hele] g2 AIZE o] a3t AHE w3 = e
817] 9ot 58] R o A AlbE ZEE A
=o] gt} 719 802.11 MACE B3 &% 452
olF& APt E AAFH] o n& T3 xF &
Aol AR o}, dE Y, F 547 T Q=%
g3 AR Al Ao $540719] 1BSSl sk
Ee A2 IBSSE A7) Y8l 2914 (scanning)
g -& sfor FH(8]. 2y A7l A8 F = A
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< 8H317] 82 4 Uk 13709] 718 Ade] &%
A 802.11g9 7%, A IBSS A4 AlZF (probe
delay(3ms) +MinChannelTime(7ms) +CS&T
(5ms))*x13=0.195z°]9, Hdl IBSS I ARk
(probe delay+MaxChannelTime(11ms) +CS&T)
x13=0.247z°c|c}, wetrd 802.11pdlAe 2d =t
A3t S vlAERE il AMelx Ada M= A
o] A (ch. 178)& 7ol A&3 3 27188 715 &
& 3la Ut} &, WAVE 2] galse 541 A
¢l OBU(On-Board Unit, 18 2% AH]x 20d Al
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= FNHo R Ao AdRe Ad 293 5% 73
gtk Alo] sdelA tiv]E}! OBU= 71a% Sl A
AE =W 4] AX]9 RSU(Roadside Unit) Z5-E
BRoj|~E B]E EF action THYE F8kd £
g dolHE AgstAY v M-S {3 AH] 2 A)
g2o] 2RSS

Roadside Unit (RSU)

On-board unit (OBU}

RF signal in the
direction of the
vehicle

/
OBU Antenna Reference Point l Vertical Antenna P

J8 2 RSU/OSU &
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listener B=2] F 7127} Aot Provider-user 2%
oM provider’} AFE AH|AE0] AR afido
et ARE T3l PST(Provider Service Table)
< S AREAPL o] T B e AR AE e
o] UST(User Service Table)oll E3AA Aty
EE WAVE ZAEL 27] 22 Ao aldela Azt
3P, AREAF AR Mu)a AZRPE $Alg vEE
RSUE &3l =21ge 23 ESS SSIDE A% sl
7138 4-3¥t}. Broadcast-listener ZEv F2
T <k WAIRE ALslr] Hal AHET RSUE
o] A AR FQ1 AMHA AfdeM, OSUs BE X
dollA HREHNAEE 33t
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3. IEEE P1609/1556 DSRC

IEEE DSRC ## 7142 P1609¢} P155622 +
A5 P1609e T thae] ) 71A]9] o= 14
g0} et} 23 32 IEEE DSRC #& AlA 2 &g
AEE e FAE vehd 3ol

SHMP (P1602.3, RFC 3412}

J8 3 WAVE 1%

P1609.1: WAVE Resource Manager

P1609.2: WAVE Application Services

P1609.3: WAVE Networking Services

P1609.4: High Velocity Mobile Communications
MAC Extension
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3.1 WAVE Resource Manager
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3.2 WAVE Application Services
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% 2 APDU(Application Protocol Data Unit)
Atele] 32 ¥

« 28 (fragmentation) ¥ A3 (reassembly)

« HA12] 74 (concatenation)
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» LSDU(Link-layer Service Data Unit)2| 44
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3.3 WAVE Networking Services

IEEE P1609.32 WAVE A|2glellA 319 MAC Al
3 39 58 AES Adske vENA Av2E
she Eaete 24 [ETFe] IPv6E 7¥te 2 3t it
(9). P 1609.3& OSI 7TAZNA L] vES] =} A Al
2ol SFehs 715 FEeH, oA Al (addressing),
o8 Aele] A= AR wE L AL 93 T
AR Ao, 53], B AHaE 98k 802.11
2] SME(Station Management Entity)E& 2733t
WME(WAVE Management Entity) & 3 9t
g 3). WMEE SNMP(Simple Network Manage-
ment Entity) & ©| &3k A, 4l vjA], && =2
a3, A, F3, S A RS B o]
23 AR E-2 MIB(Management Information Base)
of A7o] "}, T3 SAP(Service Access Point)E
E3ld MAC A &8 AZE a2l Ad &) A
o PR wd @ A4S S F330. WMES F8
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P1609.3¢] HEYA AMH]~= [ETF RFC 2460
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Neighbor Discovery 59 IPv6 ## E5% 2% &
S}, 3 IETF RFC 7689 UDP 5% 4 §l
o] AS-ETH Y 3). WMEE Al AH| 27} A2 7]
oM & HEE AH o IPve F4¢ UDP XE W
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3.4 High Velocity Mobile Communications
MAGC Extension

P1609.4= WAVE Alz=glo|Ae] ajd ~93& &
Fete FA 15 (sub-layer) 24 9™ channelization
sublayer =¥ &7 MAC ©lgla% 3t} o] MEA =
A tre mAIR] 77F EAlsh aid 2 Al
ug rEEY B Ad = Ad dde g3 2]
Aol BAA] Fiol| whel AR = o Ze]Alo)d w4
AEL o] FAZ o& E 72 EuUizltt, P1609,4
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(1) Aot 22 2 Mulx aid 55 55

(2) ElolH 55

(3) $xIx Z2ad 5=

(4) MXDU(MAC Extension Data Unit) He]¥]

A
AE

LLC

4

T
MA-UNITDATA request/MA-UNITDATA-STATUS indication
'l

MXME-XX

P Address Profile Lookup '

MAC Extension

MiB

Queue Router

/

MXME

|

\\

Timing Parameter Lookup

Queue Selector

indicate/confirm

>

t

MXME-
TXCHARACTERISTICS

L)
MA-UNITDATA request/MA-UNITDATA-STATUS. indication

MLME

v

MAC

4

]
MAC/PHY Data Transfer’
I

|

PLME-GETISET

v

PHY

4

v

Physical Medium
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Aol g & MHlA Ad B2 522 g AuAE
o] g3l7] Mol $AHH o2 3o} k= F2olt). A
dide gubdo @ sid WAVE A28 @] w=rgld)
9)3)] Feldr} gl 522 54 Addl| HE o} 3l
£ AREE Aljs] A3k glelw] #H £4& A4St

7] 98 AbgEd 44 Zegd 5 MSDU

(MAC Service Data Unit)e] Aol Ha3k 22| 7
o £4S AFsked ARREY. S Zaale
MXDU W8] &2 F40f 93] AFE,
P1609.4 &% MACS 7 2%El1E Xgsta 9loH
AR Z23do) wEt Ad, $4l AY, AE £5F
ARl D Alde F= By olE 3 IR
MACY] F&= 13 63 2t} 27 MACS] HA A
#Ae] & o5 B a3 2o
(1) LLCe 93 MXDU7} &4 MAC22 Agd
(2) 7 25E7E MXDU W] &2 IPv6 $48 4
AP 3 AR Z231d-g MXDUC &4

(3) ¥ =E7F MXDUE 2354 Ade dld F2
A

(4) 5 AdE7} $4 &6 wet FolA shie]
MXDUE A€

(5) MXME(MAC Extension Management Entity)
7} S22 Z2391Y-& SMER 9ASE

(6) SME7} £2] AZY A, 4 Y, A$ &=
g A3

(7) &7 MACIA MACSZ MSDU A%

(8) MACL 2%E]9] status indication 9741 7]

3.5 P1556 draft standard for 5.9 GHz Intelligent
Transportation System (ITS) Radio Service
Security and Privacy

P1556 1+A-& Ape7d oA el Hete] #A3} o=
MAC ¥ & AZNAMe B A8 72 Ut
P1556& WEP(Wired Equivalent Privacy) AR
< Tk 93, A= S 93 802.11i0] &3}
d& Fostn Ut
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« WAtZ & 39 (intersection collision avoid-
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7 &% 2% HZ 7R (approaching emer-
gency vehicle warning)

« 215 QA ZHet(vehicle safety inspection)

cUF 2% 2 IF 75 A AE $A4E R
(transit or emergency vehicle signal priority)

« A2} 218 A4 (electronic parking payments)

« 3123 B3 2 FHAMcommercial vehicle clear-

A &8 Al

ance and safety inspections)

« 21 W A E5 5 (in-vehicle signing)

« 22k A5 Za(rollover warning)

« 3% AX FH(probe data collection)

« 227|214 walZ AR (highway-rail inter-
section warning)
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