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2FEk o] £ H = 551 (OBU; On Board Unit)ol] 81 93711}, OBU| 232 =5
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% 19 o7 el ol A, 27 o] Et Z}EE/ARER/QIZ ) o] BAl Y ELAE
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Astobas ) 2 1 VoK £ JAAAL B ehlol A2 7 Ao}
F-3sle] glolE 7 AgE 4 ) & 19] of 7|l X o] 7} glo]ofef tgk d 2
ol 2ff &} &t

o] & 2] 7 o] A (application) @l o] ]: o] Z&] Al o] A & o] o] = T} et A&l (use
case) ‘£= o] EE]Alo] A& 7 F A (T At o E Y, o] E Aol A
] ©] ©] 3= V2V(Vehicle to Vehicle) ©] = 2] 7 ©] A1, V2I(Vehicle to Infrastructure)
o] Z-g] Al o] 41, V20(Vehicle to others) o] &) Al o] A &3} -2 1} 43t
oAZg Al A& AFT 5
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AA e A, V2X Sl G = ITS Z=E o] Aol E3HE o], ITS ZF] o] A o] A A
EE YR VSES TR 7 AT E 29 o7 HH 9 7} Holo] = ¥ = =
19] o} 7| el o] ZF goloj ¢} T = FAS 5 S 7 4 A

29 op7|El A ol A= &= 19] o} 7| el A o M &F wpk TR B 27 of T
AFFAL-E AR ) 7he] FAlo] k28] o} 7] Bl A o 7} #lo]o] 9] 7] 55 F 5
TE 7 Aot dE 5o, AL v A A 7 21 E = A, S A R 1Y
V2X B4l Aol M= & oo A of g & 7} o] o0& Fasle] o] E 7}
AEE a1, 20 2 2 219] V2X FA G| A = g dlo]oj A o= 7
glolo] & Fste] ol 7F dEE 5= QT k29 o} 7| el H 9] 7} o] o]
tf g A& ol e o P}

o] & 2] 7| o] A (application) #| 0] o]: &= 22] o ] Al o] A #lo]ol &= &= 19]

o Eg] A o)A glolof ot TU EE AN S-S 7HE ¢ QAT ol & B4,

o Zg A o)A dlo)o]i= =& QH(Road Safety), B8 4 g A X (Efficient traffic
information), 7| €} ol & 2] A o] 4“4 B.(Other application)E A& 5F= A 1} 2o,
CFFEE ARE-oll(use case)E TH R AL S 4

A 2] Bl (facilities) @l o] o]: &= 29] A e]H] do]of= & 19] H A g H
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sl A atat vl A " Wk 7)<, GPS 7145, IEEE 1609 WAVE 7] < -0l
7] %5he] ol E B-Aale ga/x] st 4= Q)

29 V2X E41 A2 9 o lx—?‘ﬂo}ﬂ‘ﬂ!ﬂ %19 VaxX B4l A 9
o Al A1 o} 7| Bl & wpzk7FA] & w2 E(Mamagement) gojo] &

Al 2] Bl (security) @l o] o] & ] £33 4 2

P

532 b o] Aol wpE VaX B4l gA] 9] o] He A o) Hlelol &
VEMATH 1 3 & o)A YER VaX EA X9 o Z] A o)A gl o]o] =

%20 A Ll V2X B2 X)) o] Z7]F o) A 'ﬂ o]0} & tf A 8] YERIITE
o] g Aol oo o Ze] Aol S Wi F Gelsh, 5] #ololl
AP E #lo)o], EYA/ENATE FHo|o], AA A glo]o] & Za ot
2}ek/o] Ay L e} Sol] u)| A5 A FEc) oluf, o] Zg] Al o] & Ao R
R geolE Sl

01135133_,01%31?%]0]*&8\/2\/01;‘74%] , V21 o] Z ] Al o] A, V20

o] Zg]Alo] A, 120 o] E&] 7 o)A S 2 Freo] geojd 4= 9k vav

o ZE| Aol A& A= (ko] Bl V| Odvzvﬂ g o] &3] gk Qb AfH]| 2,
7 B2 M| 2 T 22 V2V AR A E A S8 o] ] A o] dolth. vaI
o] ] 7ol & AT A X ep~E R A (ko] B4l 7]&9] V2I 7] && o] 831
Pk Qb Au] 2, g A B Y] 2~ T3 22 V2L AH) A E A F ek

il el

_{
e

Wi
lod

R M e e R
Fuol Qi 9 A MR 5 ek V20 ol E A o)A & At 78k e

=
1 & (others) 1H] F4l 71221 V20 7152 o] &-8ho] &b b A v 2, %
oFAt B AMu| 2 53 2 V20 A H| 25 Al g eh of Ze] A o] o]t} o 7] A,
= (other)—q Z}ek 4l o] 5z glr/\E 2 =] o]ﬂ o f;_}q oﬂ 71 EH
1.3 ZH(pedestrian) & I} -2 115 9FAH(vulnerable road user)d <+ AT} IZO
Yoo M Sl Eel ~EE A5t T2 AS gre] $41 /] %91 120 /] %
o]-gato] abgF Qb AMu) 2, wF ofA} S AH| 2 53 S 120 A ‘ﬂ]#ﬂ
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[70]

[71]

[72]

[73]
[74]

[75]

[76]
[77]

[78]

A

ol

shi= o} 2] A o) ol o}
2 o & B9, o Z A ol A& =2 9HH (road-safety) o] =] Al o] A
B & A (traffic efficiency) o] & €] Al o] A, 2 ZA A 4] 2~ (local serv1ces)
=S A oA, JAEE Q1 EX E(infortainment) ‘53 & 7] E} o] 2] A o] A
o HE 1 AHolE 4= 9t}
GEdtojZ Aol iz dl Aol Baekar &g o] W9 7f o] &
FE B = AL ohrh ek o] el 3 o] Tl Aol M 1, Abg ] B
28 ol Ze Aol Ake] 7k A E Y A 2 ulo]=d 4 Ytk
dlolo] MU AW E = of E el o] A Hlolofe] £ P waky) halE HRE
e @ AR A~ 2= 93 435, A X 2 A H] 2= MA (interface between
management entity and application layer)2} SA (interface between security entity and
applications) (*£3= SAP: Service Access Point, ¢ MA-SAP, SA-SAP)E &3]
PR AL B F A, of el Aol 4 Aololel 4 A ele] dlolo} 2
27 (request) 3= 5 2] Bl wo]ojo] A o Fe) o] A e oo} oo Hu
1= FA (interface between facilities layer and ITS-S applications) ((£3=
FA-SAP)E Z-3ll #a €t}

12 K
L[o}m—g

o

5 45= B g o] A A dof] ufE vaX EAl o] A g E oo &
LERTH = 4= & 1o A WhERY V2X B4l AR o] HAd el E glolo] B =
2004 el vax Sl AA o HA Y E gl & v S e - 49
H A E #o]o]i= 0SI5 ool (Al dlolo]), 0816 @l o] o (2] Al e o] A
glolo}) 2 0S17 Heloj(o Eel Al o)A Holo)ef FAF = FUT SH =
zh=oh S, HA Y #Holoj= 7E A o2 oSI o] 4 3 A T
r= 2o /\]—GP 715 A sk},

Lo}z F7FA 0 2 V2X Al A RHE 918 HA Y E & Al T e o & B,
H 2 2] E] dlo]o]= o E] A o] A A (Application support), g H.

#] 9 (Information support), Al A/%-41 ] 9 (Session/communication support) ‘5%
& AAYEE AT 5 ATk o7 A, 1A ¥ = 7] 5 (functionality),

] B (information), H] ©] ¥ (data)E #| & 3}= 7 3¢ E(component) & 2] 7] $HT},

A A o = AAIE 3709 HA ol thk A8 vhS3 Zr

o ZFg| Aol A HAE = 722 Ql o] Z Al o] A A E(E= H A A
HAEYE A8k HAGE E wett) =19 va2X B4l A 9] 4 9- 54 7] E
dlo] o= o A, WSM(Wave short message) WAl 2] &} -2 WA 2] & 2] & 4=
ATH & 29 V2X FAl A o] A, H AP E glo]of= o 2,
CAM(Co-operative Awareness Messages) ¥} 152 =71 4] WA X] F2=
DENM(Decentralized Environmental Notification Messages)¥Z} -2 o] Hl &

HA A& X 4 A

BR A A= 71 A Qo Z Aol A E(EE WAIA A BE)YE &
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[79]

[80]

[81]

[82]
[83]

[84]

[85]

[86]

9

A AHg ¥ = FEH HolE AR tlolElH o] 25 AlFsh= WA 2 B2 A,
o 7 d], 24 t}o]u}u 9l (Local Dynamic Map: LDM) & = 1T}

A& Al A E = 4l 2 A T E g A 2 E A sk
HAZE] 24, o] =4 X (addressing mode) 2} Al A 2] €] (session support) ‘&<

A
T 3

ol 0101 UAHE= HA 2 E Holojo] 9 R Betd A E JRE #e
W M H) 28 G2 A g g8 et g H 2 A H] 2~ 3= MF(interface between
management entity and facilities layer) <} SF(interface between security entity and
facilities layer) ("£ = MF-SAP, SF-SAP)E -3l &Wato =2 g 2 F{-)
oY) A )41 elo]of el 4] 7 2 eTE] o] o] 8] 2 (request) = 3 A el ]
glojofell A o] S A o) Al #lo]o] &2 2] A 22 FA (*£3= FA-SAP)E &3
o] Fo] x|, ¥ A 2] ¥l 7 01019}3}%’4 golofJN Y ELA/EWNLFE o] o
kol eFvbar A1 I A H] 2~ A Y2 NF (interface between networking & transport
layer and facilities layer) (Y2+= NF-SAP)©l| 2] 8] o] o Xt}

g vkt o], A ¥ #loloj= ol E Aol Al E(EE WA A) A EE
A= e T8 75 T shE Fa sttt =, H A g E Holoe
o)A o) dlo|ol 7k D4 ah A Bz A M i AT E A Bz A ] 2ol
1Sl AAA ASCES ) b A R, o § 44
WAL A= VaX HAL A 2 A A8 S 9L, ool kel i & 8 58 Az akol
o) shell ] A3 A8) Tk

5 e AAloo] thE VaX B4l A EAA/ERLEE
glo]o] E YEbdt) & 53= 1 (o)A e V2X E41 ] ¢
HENA/EWNATLE ¢o]o] Ei= 20 vhejdl vaxX 541 X 2
YEA/ENLTE Holo] & ] A3 YerWIt: & 59
U ESA/ENAXEE #o]o]i= 0SI3 #lo] (W ES) A #lo]o]) & OSI4
i’ﬂ O]O‘](E@Z_\.EE i’ﬂ o]o—])ﬂ- _'C_}_/\]_ = 501 6} EZ]Q_ 71—&: .

EWATE #olof= 9 AT a9 ATl Alsshs An| 21k A4
AT oM, AFEA7E Bl Hl o) B 7F B4 X o] A Est A 2tet s e st
AEE TPt = EWALTEE Foloj= F a6 %ﬁﬁ—éﬂlﬁ% "a2E4<
tlol 8 A5& YA tlolH & ﬁ%o}ﬂ of A9
o] 5 e Fae, FASo A= A E A7
A2 A A7ehE qTS *%ﬂv}

519 V2X 41 A o B, oA, 7] E QU Hl ol A AF8-¥ = TCPS}
UDP7F EAYE 22 EZR M ALGE = 9lr) & 29] VaxX B4l X 9] 75,

o AT, 715 Qe Yl ol A AL % = TCPL} UDP B3 ITS ~H o] S 13 BTP
TREF GO ENATE TIEZIN ALEE 5 )

HIEL A ool =] Al 45 "Hddata izl o A A= E A4gsh,

f.;
n

AEe A
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[88]

[89]

[90]
[91]

[92]

10
EAAFE do]ojol A BEolH 37 S A o} MK o] ] A9l FAE
WEZ AZ stie] Fohshs 982 Fadch 2 Az 28 a2t

ApERY, Beim ApeFa a1y o] A, HEiE a1 2o O]’ﬂ ZF 70 2= E (unicast),
B 2 = 9| 2~ E (broadcast) 5°] 1#HE 4 o}

19 v2X B2l AR o A o, 71E QIE Ul el A AFS-E = 1P
SEREZ(AAY, IPve)7F HES A TR2EZFZH ALEE 5 gt} & 29 v2X
FA x5, A7), TS 2~H o] A& 9 g A 2 v E 9] 7] (GeoNetworking),
71E2] SlEjulido| A Ab-& 5 3= IP 3 2 & SH(IPv6 networking with mobility
support, IPv6 over GeoNetworking) 5 ©] U E$| 7 Z 2 &2 M A2 5= Q)

dagt Aol A= WEA/ENLEE Foloj7 o HES A
TREFZI EWALIE TR EZS ANt 242 Y EQ A ¢lo]o] 2
EWAAXE Folojo 7s& AFst e HEYA/ENAEE Ho]o7}
ddo TREFS /\Pﬁo}ﬂ HEH A do]o] 2 EJAFEE folojd 7 5&
Aed Fx At dE B9, 519 VX 54 49 A5
HEA/ERATE 7 o] ©]i= WAVE =8| o] A2 ¢ % WSMP(Wave short
message protocol) Z 2 EF-S ALE3to] Y EA/EWALFTE Holo 7[5
AT ek 7], WSMP L2 EF-2 WAVE A 2251 9] 94 2] E]
dlo]ofo A A H WSM(WAVE Short Message) M A A1 & &} 9] @l o] o] &
AFet7] A UEAA/ENLEE T2 EFo|H,

gojol iUARE= Y EAA/ENAFE Folojof &4 3 Betat vk
AHE e 2@ e 28] 2= 9 et} X Y A H] A= MN (interface
between management entity and networking & transport layer) ((23= MN-SAP)<}
SN(interface between security entity and networking & transport layer) (¥
SN-SAP)E T3l ¥ om Ad 2 FHEch HAA ey geloot
HEA/ENALTE gofo] 7he] FiaF AR 2 AMH]2 AP NF (=
NE-SAP)°ll &3} o] Fol A, Y EQA/ENLFE #o]o g} a2 #o]o]
7ke] A H 1132 IN(interface between access layer and networking & transport
AlE) (FE3= IN-SAP)°ll €] 3] o] Fof Xt}

¥ 6 ¥ g o] Aol uh2 V2X B4l 4R o] A 2 glo]o] & vEbdi Tt

5 6+ 52 1ol A HERI V2X 54 A o] oAl go]o Hois 5 20 4] vl
V2X 4l AR o] dA 2 o]l E o] A YERTH & 39 A2 #lo]of=
tlo] B ¥ =1 ¥ o] o] (Data Link Layer), 3] 2] 2 d] ©] o] (Physical Layer) 2 #]| o]
v 1 2] ¥ E(Layer Manegement) & 383t 4= 9lt}, & 39] A~ glo]o]= 0SI 1
glolol (A4 lo]o]) 3L OSI Al 2 Helo(tlo ¥ ® =1 #o]o)2} frAF =
TAET EA Sz

tlo] ¥ ¥ =1 ¥ o] o (Data Link Layer) LLC(Logical Link Control)

] B g o] o (LLC sub-layer), MAC(Medium Access Control) 4] H ¢ o] o] (MAC
sub-layer) & MCO(Multi-channel operation) A B gl o] o] & ¢}k 4= Q) 1] %] 4
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[93]

[94]

[95]

[96]

[97]

[98]

11

] ©] ©] = PLCP(Physical Layer Convergence Protocol) 4] B 2| o] o] &
PMD(Physical Medium Access) A B g o] & 2 ghek 4= l ),
So)E] 921 dololi= HEo] U= A Ik (L= Akl Ll el

3 AE A UM EA A5 *P%%‘ T AEE AF A7 = T AER
A 4= ek HolH WA eo]ofi= 3-elo)o TRESS

e R S B R EEREE Pt
o g o] T1E3kelE Z oW (Framing) 715, Rl &3 i
Z1He] £ 545 B shE S5 A9 (Flow Control) 715, A& 9.%? AZs)a
olA S 7 = AASEE 75 & AT T o]y HA olos=
sf7lo]t} ACK A1 & #H5 E5 3k A& Hat7] A&l 317 7 ACK 215

Al 2~ T & (sequence number) & - 5hi= 715, 18] Al U E9] A lE E] 7ho
tlole da9 A4, FA4, && Z dolg} AF 5& Ast= 75 7 st
vol7} o] 2 gk Hlo] ¥ ¥ A 7 o] o] = IEEE 802 X =°ll <7 8} LLC(logical link
control) 4] B.#]] o] o] X MAC(medium access control) A H.d| o] o] & ¥ 3}3t 4=

o]

LLC A2 eo]of ] %8 71 & o] & o] 3 5191 MAC A 2.#]o] ]
AREFS ARG T U sto] W EEEAC A= S0 e ES
8= Aot}

MAC A B #o]of= o] A (T =28 B 2=y 79 77| 5)Eo] T+

1

WA ARE-oll Tt Abek F SE/ g A S Al = Uk MAC A EE o] o) =
39l dlolefell A AdE e = Al HIE quiﬂmJﬂﬂﬂwﬁi
FAl R = A MAC A B o] o) = $A1A} F2d/5 414} 5 iAHﬂm*mi
N5, it A% FE 24 2 A “4 XLoH AZS 2238}

VA7 Flofof: ¥ A A #lole) = ITS Al ?E%AA}Hﬂ%QE4E
A A Aol o] IE#|o] 25 Aol etar, dlo|8 Y= A5 A E ko] vl E
ASE el vz, 29, A5 Ade] 2o Adze) Mg & 3T 5 Ak

wel 1A A g o] o] = HkE3} 7HX| (Carrier Sense), Bl A 9 3 7HCCA: Clear
Channel Assessment)E E-8l] F-A vl 2| 7} AL-& 521 %] o] F(busy =+ idle)E MAC
HAG A del= 715 & g Yotk ol el gk 9 A4 #l o] o= IEEE

.20l <21 3Fo] PLCP(physical layer convergence protocol) 4] H 2| o] o] &
PMD(physical medium access) 4] H. @] o] o] & EZ 535t 4= )t}

PLCP A B | o] o] = NMCHHHQQQ$WW4Jﬂ %%131 e
G283t} PLCP A Bog| o] o &= 4241 Ho|H o] ¢ & oo ZH MAC
ABdoloj7t Ee] 4 S AAglo] T4 et s 5&‘3}. U?Elrfﬂ PLCP | ¢-&
o] th& 74 LAN =8 A15 B whef 7 29io] =24 god 5= 9]

PMD A H.go]o] o] FQ 7]5& PLCP A B o] o] = 78] k-2 &
7] &) ©]/RF ¥ Z (carrier modulation, %=+= RF modulation) § %541 A% 3¢

s ol whet FA v Ao AE2 e = 2l
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[99]

[100]
[101]

[102]

[103]

[104]

[105]

12

dl o] o] v 1] %] E (layer management) ™= A2~ Al 52 & U Hoty) ey
ARE Ie] 2 AH 28] = 9EE gkl AR 2 A 8] 2= MI (interface
between management entity and access 7| %, H2+= MI-SAP) ¢} SI (interface between
security entity and access ] 5, To= SI-SAP)E 53 FWtako g A 9

STk M2 AEI JEYIA/ENATE AShe] sk AR W AJH] A
j%fi IN ((E3= IN-SAP)°l| 2] 3] =3 ¥t}

278 g o] AAjdol whE v2X 4 R o] 9 A A glolo] A&

Ao 4, 5 7-& [EEE 802.11 HE4= ITS-G59] ¥ A4 #lo]o] A5 ]
E5E 5 Yehdth ohuh & 72 iy AAl oo & I A4 #olo S
el Aoz, ded dE 53 7Isddnt 44 o2 485 = 41 of Yt}

=79 XA golo] LM M= 2T WEE E-E(scrambler;7010), FEC
21 ZH(FEC encoder;7020), ¢! ¥ 2] ¥ (interleaver;7030), ™| 3 (mapper;7040), I} &1
]l E-=(pilot insertion;7050), IFFT & =-(IFFT;7060), 7} = %] & S(guard
insertion;7070), 2] £ 4] £ 5 (preamble insertion;7080) & 4 A % 3tE
3 $}3} = PLCP(Physical Layer Convergence Protocol) 7% 71 4 th ¢ (baseband)
A& A ] 2 9flo] B 4 o] 5 (wave shaping;7090), I/Q ¥z 55-(1/Q
Modulation;7100)) @ DAC(7110) % % o] &= 3}1}& ¥ $16}= PMD(Physical
Medimu Dependant) ‘-7 5 RF th S A& A 2] F 8-S 835 4= 9}, ZF 559
gt 715 A2 o o

27 HE52(7010)= ¥ H E ~E ¥ -8 PRBS (Pseudo Random Binary
Sequence)®= XORA| A Al # Tt n}o] % (randomize) S 5= A T} FEC Q1 T (5020) %
A NG LF/E TSN AZT 7 AETF AF ol gddrE
7 5= Sl 91E 2] B)(7030)= M 2= E(burst) ol o] &3 5 =5 Y
tlolB/MEL 2 B gH ol 7[Z8to] QIE W& o= vt AA o 24,
QAM A &9 §] 7| o] 9 (deep fading) == 2V Al(erasure) 7} 7Fll 21 74 9-, 2 QAM
AEEREH AU ESC| wjsHo] Jong HA A=EHES

Foll A A&H N EE e H/7F A= A S WX E 4 v}, 93 (7040)=
QEFH W E Y =E 512 Al (constellation) o] EEE 4= v}, pd Bl AH)]
E5(7050)2 A& BEo] G A dlHd = AEE A et o] 2 gk

E]]_;—]E%/\ /\]EE/\]__Q_GLoiw FA7 =AY =% ,‘Zrﬁrfv: © 34 2 glo]H
LI S A A= A L T ULk

IFFT 55:(7060) = Q18 2= 9] o] B.3& ¥ ZH(Inverse waveform transform) £ 2]
AsAdel EAQI A28 S 25 a8sto] AF5a8 2 flexibility 7} 45 =5

de AT E Wt 5 9lr} AA| | 24, OFDM Al 2~ ®l9] 7 9- IFFT
E5(7060)2 W 2= FFT 3 gl o] A& AL-g-3lo] a4 o o] 455 Azt
oj ol o & W3S} 4= Qlth IFFT E-5(7060)2 A & 78] o] A 2~ Elo] 79
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[106]

[107]

[108]

[109]

[110]

[111]

[112]

13

AR A AW AR 5 Ak 7HE AR EE7070)2 AS A o] ddlol
223 Y| = (delay spread)®] @2 H A3} 8] A 1 AE ESE (ol 7=
JNEPES A = vk AA 24, OFDM A ="l 9] 7 -¢- 7F= 4F<d
5 5(7070)2 7= QUEH F-3kol] Alo] £8] 3Z 85 A (cyclic prefix) & 4T Y &
T A TG E AN E57080)2 FAVIZFEA AT E waa
#1072 HE(detection)® 7 U5 SV VA E BY o AT =
WPES AF ATl AU 5= Ak AA[ 224 OFDM A =8l 2] 7 5-

A

N5 A E5(7080)2 579 OFDM A& E3tehi= s 55/ %
o

o [dO(E (K ol
O £ W W oo
o

T

)2 ol 5k, A5 BSR4 S A9l ] A4 el el 1S
e = vt
Aol B o] E5(7090)2 Ad AF 540l 71 Zste] h¥ Aol =M=
ANEE ol BFE ZEALT ATt A2 A, o] B F 4 o]
E5(7090)2 A% A% 2] tf 9 2] (out-of-band) )| 7] A (emission)2] 7| =& A7)
43l SRRC(square-root-raised cosine) B Bl ¥ & =8 & =% v}, HE]-7] 2] o]

Al z=gle] A5 Ao BF o] E5(5090)2 AFE A i Y ke

AT 1/Q EE & ) H(7100)+= <19 o] Z(In-phase) 2 # =2 %] (Quadrature)

Mz E e 4 9t} DAC(Digigal to Analog Converter; 7110) 52 ¢ &

HAE A S S old 21 Ao R Helksto] e = Qlvh. &9 ol d 21 45 =

=9 ™YY= B3l ASE 5 v
70 EAEAL A E5E 44

h2he AR L, i vl B9
7%5e 7H e 8 =
T

==
b =
T}, 5 79] 252 A Qo) wal

I
=
o
:OL_"
)
=
__>?1_LI

bt
o0
rlo
ric

T
o,
o

>
>~
2
o9
k)
i
<
[\
<
ol
r,
oo
=

A A A EE YEdT 12 89
2] o] H A2 go]ofol A AAdH

2 E ux
M e >, ml
N2
> 1o
M =
o > M
by
=
(m o
o
0%
i
r
<
[\
<
o
N

o 1< -
o &, >
o
-

D O )

%

H Al A M| E (message set): WAl 2] M| E= V2X x| o] &2 I ¥
WAl A] & 2] 2 S (collection)©| T}, o] & &, V2X M Al X Al E= SAE(Society of
Automotive Engineers) J2735 =0l A A o] 8}l QL= WA A, o 71Tl 7] E-9FA
| A X] (BasicSafetyMessage: BSM), &= 2 =74 B W] A X](RoadSideAlert), 7} 19+
] A] A] (PersonalSafetyMessage) ‘& -2 WAl x| 9] 25 4 Q).

H| A 2] (message): M1 Al A= V2X A 7ol shuho] @9l 2 Bl 4= Q) 5= H] o] E]
delHE 2 dlolEl Zaqle] {itelth ol & 51, VaX HA A= 12735 FE0l
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[114]

[115]

[116]
[117]

[118]

14

Aol WA A Al E e BSM WA A T 5= vt tHE o & 53, v2X
| Al 2] = ETSI EN-302-637 3¢l A 2] ¥ CAM(Co-operative Awareness
Messages) ™| A| 4] 3= DENM(Decentralized Environmental Notification Messages)
H Al A = A Th

t o] Bl 2 ¥ ¢)(data frame): H o] B Z & Q- WA X o] A 5 st A, 27
o] 2] o] 2] W (array)S Watt) AA o 24, Hlo|E L& Y- d] o] E
A ES] ydol Y, B/ HolE Ty dlel ydd 5= vt o & 54,
tlo] Bl Lo 9l A< & BSM WA A] Wol] 3 2315 = 510 Hlo]E &
e = BSM o] H) o] Bl (BSMcoreData) 5= 21 t}. o] ] $F BSM =.0]
dlo]E = dlolE AelHEEe] Yd=2 nd= 5 9ot

dlo) g ] E (data element): o] H A2 HE = WA x| o] 4] T s} = A4,
@l gHo gt dE YeERT =, dolE AW EE A= A&
G o] HHof thet A S A|lFstt) o & 59, oy AeHEE= =3
o] o8] W o] o] &L & e = & S(speed) H OB A = ST} o] B
el Eiz ¥5H8t 4= ¢l =(indivisible) 2 &2 FFE ) thA] wHal, ) o] E]
A HEE=E dlo)g de)HE L= dlo|g Zg o Ydd 4= gloh

AA o) Z A, V2X #| A A] 5= o] B E5HehE #IAIA] Ml Ei= ASN.1(Abstract
Syntax Notation One) ¥2}ol] 7] Z3}e] T A2 4= 9l T} ASN.1 W21 t]o]H
P v1%el] 18] AL E S Bl g e RA, HolE o] 1mE/H Y F4 %
T4 gt} ASN.1 W42 CCITT(Consultative Committee on International
Telegraphy and Telephony, X.208)2} ISO(international Organization for
Standardization, ISO 8824) &5 3£oll 3l F 3t o] 2] ASN.1 ¥4 2 54
FA], dlol B A2, 21 o], steso] HRF FHE 4] g
Zk=th 55, ASNLLE E 2ol daglo] HolH & 7[=8t7] 918 AAojo
o}, wpghA, V2X HIA| A & ASN. 19l 7] Z3Fe] 83 A $-, A &2 gol gt
S 85 V2X A kel & VaxX WA X 9] B-alo] ThEEtthE o] Hg

Fell M= 5 95 Fhasto], ASN WA 0 =2 7[5 V2X HA[ A 9] <

=3

Z]

wle Qb Jfm oX

m rf e ofl o

t

o 1% o

A

°|

o

i
ol
o

5 9:= 5 89 V2X BAlE HAIA] A E U9 WAl X9 A o & eI 53,
T 9= V2X WAL A Al E W e vaxX H A A 9] & o] E vpERlT) 99
Ao ol M, V2X WA A] 3= 2FE QH whE wA[ ], ol 2 Th, SAE 12735 325
A o]¥l BSM H A A2 = 21t} BSM WA X] 3= SAE J2735 %520 A ol9
AR S F 7P 7] B4 0 2 AV g E = WA A 2A, Aok i E ARE
A g 8k= WAl A o]t} o] 2] gk, BSM W A x| = & A Efof] -3k b o] H &

W ghehi= e o Zel Aol Aol A Abgd 4= lrt. & Al ol A, BSM
H A A= QH AL A] Hi= 2R Qb WAl A] s o2 A A= Sk gl

H

99l

=

EATE A A&, BSM ® A ] 3= ASN.1(Abstract Syntax Notation One)
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[119]

[120]

[121]
[122]

[123]

15

WAof] 7] x8le] T E 4= ) IS, BSM WA A= 8l o] o] H] ol E
HE(EEE el AHeolvhE 74 5 vt o] & 59, BSM Hl A 4] = A1

tlol e HE H/E= A2 HolE 3 ES 3 5= Ith AL Hol B 3 E= BE
BSM H| A| A|ol| A g4} HE 5= 3o HolB & E3tsl= StEEEE HH oW E
ek, A2 v o] Bl 3t E = BSM | A A] o] A B 4] © & (optionally) 3£ 3 5] =

ol Bl & £ 35l S E(EE AH ol u)E B3t} B A Aol A, A1 dlo]E
GE= A SE, §2l I E, FE(common) IE, IO (core) JE T A A=
5 vk g A2 HolH StE= A2 SHE, B 9L E| 55 (specific) I E

H] ] (non-core) I E o2 XA E % Qi)

A 2A, A1 Hlo]E stEol] E3HE 510 Hlo] Bl = to] B T ¢ oA,
9] dlo] ¥ ID, ¢ X (at), 4 S=(long), & S (speed), 71 7] (size) &I -2 T2
Hlold AN ESE 7A4d 5 v o] & all, 22 ID, 9 &=, 4 &=, &5,
ApeE Alo] = T3 e apEe] VB AR I A FE 4= Juk Ao 24, v2X
AR = FH AXE A VS AHARE TV Ao R Xﬂ*c}ﬂ 3, BSM

] A A& F7] % o= x%i(ttl— Hg= 7H/\FJ)61— = 9lt}, o & EU&,VZX

2= BSM H A A1 & 100msec =71 =, =, 1Z20) 10 712 AEFS 5
428 BSM WA A = 5 52 2p g Zhol) 2pEehd e B RE A58 -,46&

V2V HA A 52 ARG B AR, o) of] g ¥ %] of U shaL, ol AT, AbgFat 91 Z e} 3F
= A5F 2 A E bl AbEehA #hd A RE A Fshy] 9 g vl WA A
¢t V20 WA A A AR G5 Qv A, A< gt A A ool A<=, BSM
Ao wIAA] 2 R 5l thshe Rk Hﬂéﬁ}ﬁigur ol 9} T L= FAS
llﬂr%vzx A Aol i A g2 = ‘RAD} o & &, V2l WA A & A48t
H Al A 2] WA X] G-} T3 25 71 )\E ‘qu o Al V2I
ﬂl1E”€ﬂﬂ1wﬂﬂ4E4s%ﬁMWh§ﬂ2WﬂHﬂEﬂﬁf
e olu)E L3 59

VT VT
oﬁl

—

% 10(a)= 2 g o] A A A gof] whE V2X T4 A 7FV2X WA A &
A2 o= WHE YERT 53], 5 10(a)e] 2 Al o= & 19] V2X 2] &4 7
V2X H Al A o] &741S Y Bl V2X WA Al & A g oh= W S Vbl g &

10(b)+= & 10()2] 2] Hgel o3l A2 ¥ WSM HIAI A o] o A] A1 25
LHER AL, 5 10(0)= 5 10(@)2] A2 o) )3 A28 LLC 92 ] A 49

£ E vEbdT

V2X A1 #=] HA 2] g ¢ o] o] A 2] (facility layer processing)E &3l V2X
A (B V2X WAL A AL E)E A 5= dvk A el 24, v2X B4 A=
o Zg] A o)A BlolA 2R A FR(EE ] dlolo] ZR)ol 7] F3}e]
HA Y dolo] AelE Tl VaX WA A E AT 5 At o] A5, v2X B4l
A= vl JoE Eue] vax wA X E A e 4 9l 01] EW, V2xX B4l
X SAE 12735 320l A 2l ¥ WAl A] A (message dictionary)S- ©]-8-5} o]
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[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

o

o] 5, A E VoX WA A= o & EW, 99}
U}, A4 gh ule) o], Vax w Al A = 2hgF
13z} 7F FALS 918 v2I Hl A A H/E =

B HE AlE(o thers)7HE 18 9138 v20 WA A & 233 5= 9l o)
502, V2X Al PX]LVZXUﬂ/\] A& HELA/EHNALEE o]

| 2] (Network/transport layer processing) & = AT, & A A e o] 4, V2X & 4]
A= WSMP L2 E Fol] 7] 2 38ho] V2X WA A & A 2] sho], WSM = Al A] (FE3=
HZNHE AT 5 ) o] 2 A A H WSM WA A= 5 10(a)oll A1 H
A, V2X H A A7) 35 ol Bl 9t E B & ] 9 E (= WSMP & thE
ESHe o vk 2 WAl A ol A, WSM H A %] ] o] B stEe]] 3 H o] B &=
WSM Ho] B & x| A€ 421 it} i=dH WSM WA x| 2] &t i= WSMP &t &
A A9 5 Q) 3 WSM H A A= WSMP #| 71, WSM 3} 7! 5o 2 x| =

753U

10(b)" sk, WSM A ]—4 &Y 3E = B H(version) =
PSID(Provider Service Identifier) & =, €3 (extension) 2 =, WSMP WAVE
AYAEID ZE R/iE= do| A58 33 ¢ vt 4 F ol thgh dH 2
obef s} gk,

7 W Eis WSM 2 EZ(WSMP) 9] B8-S vheblch, A A o 24, B A
ez [ vlo] B HEgM 4N Bz 35 ALE-S 98] ol ofH 1, 1 A 4

H) == wsMPe] 81512 ekl 7] 914 e 5 ek,

PSID & == WSM " A #] o] 4] ©&&Happropriate) 9 #o]o] &4 4] &
AS] S190 A8 922 2 Lufol ] 4812 AWAESID) S e,
AN 82, PSID == 4 vlo] Eo] =9 4= gl

g A== WSMP &l vl 9] g2 93 JJE;E;H e 59, A9 dl,
tl] o] B & (data rate), A8 %] = 2% 3} 2] (Transmit Power Used) & Y EFU] 7]
918 AHgE 5 9

WSMP WAVE € #" E ID =& WSM H A X] &] §}9]-& vHeRdTh
A 24, WSMP WAVE A& E ID 3= | vlo]Eo] U9l 4= 9]

Zo] D= WSM WA A o] Zo]Z vebdit) AAd 24, Ao %5%2
vlo| Eol =R A 4 H|EE= 35 AME-S 9l &l o oF ] a1, v 4] 12 H| E=
WSM do| & o] dolE Hetl 7] A&l AbEE <= 3

O =2 V2X FA A A= V2X H A A1 E LLC #l o] o] A 2](LLC layer
processing) 3 = AUTH A AA] o) A, V2X E4] A= LLC #lo]o] ZREEZ
71z 8kl WSM HIA A ((E= WSM =70 E A gl sho], LLC | 71e A4 3
At olgA A E LLC A S &= 10(a)°ﬂ T A E A, WSM 3 # o] E3}%
tole 9E 2 Fv] HEES EHe 5= vk A e =4, LLC 317 9 &Y
9} E = LLC 3| 2/%= SNAP(Subnetwork Access Protocol) ] & Eske 4=
ot} A A o] &4, SNAP & 0] = &A1 98 gl 5= 9tk 2w A Ao A, LLC

_4
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[132]

[133]

[134]

[135]
[136]

[137]

[138]

[139]

[140]

17

& t] W SNAP 3t & 238t A 3l|t| & LLC 3 A oﬂti;t"a A 5 Qv

% 10(c)E #2389, LLC 3 U] = DSAP(Destination SAP) & =, SSAP(Source
SAP) Z & 9= Alo] B & 231k 4= Q). 3, SNAP 3|t = 22 EF ID
A= B/EL= o]t BF] (Bthertype) B =5 E9Heh 4= Qlvh. 2 o tigh A&
ol 2f 2} 7t}

DSAP Z == 54 % 9] SAPe] )¢t HJ H. 5 A F3}3L, SSAPE 424 9] SAPo
3k A BE A g3tk DA 24, DSAP 2 SSAP E == 77} | nlo] E &
2 A, 49 dolo] ZREEFE 8= 4L 2 AFSE 5 T

&, DSAP 3 SSAP Z == 7% 1Hlo]Eo] Aol & 7 ng FIdERto R
WO Zmo] Ale] glo|o] TR ESS JTE3}7] = o), wlelA], SNAP &t 7}
FI7FAREA U ALRE ‘RAE}. LLC | %! 3|t el SNAP & t] 7} Jﬂlﬂ 745,
DSAP A= 9 SSAP F =] 41> 548 A1 gh(0xAA) 2.2 A4 E 5= 9t} o
739~ DSAP E = 3 SSAP =9 A1 4> SNAP H =7} AL g X A @,

Aol d== 1 upe] B =2 A LLC 97l 9] E7 & vhepdich

XZEFDEE=3Ho|E] Hug A A9 #lolo] T2 EF] IDE
UERdTE o]t BN BEE2ulo|E R A 9] dlo|o] ZREF]
ERHE Ut o)yt T2 ES D EE 2 o]t B Y] B A o]
AEREIFES S A AREE 5 v

A Ao 2 A, SNAP 3| U] W o|tlBtS] E == IP tl]o| E] 2 WSMP tl°] & &
T A ARE AT T 3

2171 S0 A V2X B4l A=, VaX WA X & E8HE= [P o] B o] A4 A,
olHEN] 2 =& A1 %k(oﬂ 21T, 0x88DD). L. & A A3} a1 P 3| 71 < 1P tl o] E]
A Z(pathy@ W] B 4 9t} B V2X 221 Zx)= VX WA A & 28s)=

WSMP o] E15] A% A, o 1649] 48 a1 o) Aol 3 42 gheel Al
0x86DC) #t 2.2 4743} 51 WSM 3 Z1-& WSMP 74 Z(path) = W& 24l 4= 9]
o] & Eall, V2X T4l |3z 1P vl o Bl of WSMP U] o] ] 5 1-i-8fo] e
ATt o 714, IP 7 2 3= UPT(FE3= TCPYIP T2 E 5o uf2i= 2 & ou|s}al,
WSMP 2 &= WSMP L2 E Zo|| i} 2 4 2 & o|v| g},

FA7] Sl A V2X FAl A=, LLC 37 & 9bd 8ho] o]t el Y] B =9 4h&
gQlstar, A1 grol 1P tlo) ¥ 7 E(path) 2 1P 2} & &2 BjaL, A2 ghold
WSMP 7 Z(path)Z WSM | 71 & &2 B 4= o},

02, V2X FAl A= V2X WA A E MAC #l o] o] A 2](MAC layer
processing) 2 = It A A A] ool A, V2X 541 A= MAC #lo]o] L2 EF9
71Z238to] LLC 37l & A gl 3to], MAC 3l 72l & A& == dth o] 2 A A=
MAC 3| 7l (Y= MAC PDU(protocol data unit))-= MAC 3|t I} E, MAC
E YA (trailer) I} E Z/H = d) o] H I} E(E= MAC SDU(service data unit)) S
st = o) Ao 24, MAC Ed ¥ & 3} E = FCS(frame check sequence)

= 3

E xgal 4= 9l

G
Mo
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[141]

[142]

[143]

[144]

[145]

[146]

[147]

18

SO 2, V2X Al A= V2X HA[ A £ F ]7 | o] o] A 2] (physical layer
processing) & = It A A A] oo A, V2X B3] A= XA g o]o]
X2 EF 7] Z38le] MAC #1718 A 2l8te], &

=

;_ ol S WA s 5= 9T}
R V2X B4l A= AT 2o s 2shE SAAEE A 4 ok
o) Eall, Vax WA A= 5417 Z Vax B4 X 2 A5E 5 Qu) ol &
947 ol Helol thakel = = 74 st 44 s g}, B
AN A, A e S wA A 2 Q) = VX WA A] e g ow A E
753U

Nﬂ V2X el FA= dEd A o g & Aske], vaX vAIAIE
Qg%z,:oh;} V2X A4l Al A ‘] /\Ji E—Lq]cﬂg}: }L E/\] /\]E /\]51

3] 2] 74 #| o] o] 3}/ (physical layer parsing)<-
o A= Ei’ﬂ A& 9 ste] MAC #1718 € 551a1, MAC o] o] 3Hd (MAC
layer parsing)& 53l LLC 3} 7 & & 53}, LLC 2 o] o] 3} (LLC layer
parsing)E 53 WSM 37! lE= 1P 37l & & 56l HESA/EWAATEE
gl o] o] 1} (Network/transport layer parsing)< &3 V2X HA| A & & 53t 4=
ATk FA7] &, V2X B2l A= G55 V2X WA A & o] g3t of ZE] Aol
ME| A5 AlgE 4= Q)
sz gh A ] o of 1# WSM HA]A] 329 o] vax Wl A] 2] 7} A A ] o], WSM
I REZ 7| F23te] A elH &, =, WSMP Ho] B 22 X2 &= Ao E
FTAHOE VX WA A 9] M HA S At o), v g o] W7t et
AATofof) S ¥ A= =t o5 W, 1P tlo] & Xl vaX WA X] 7} A A =
T AL, 0] B9, V2X HA[ A= P H o) AR5 upeha A= 5 i

R L EE R e R E R S PR B ESREEE
shubel WA A& Aelshiz A el thske] AW st o), B Eiz AR
o] Wl A4 AE W9 $541 13 v A A EE el s A o)

X—]_Q_}’d ZFE o”ﬂ- <43 VX Uﬂ ] ]/] fﬂF’/] J/]—Zé%\/zx%/d o ]Oﬂ I@‘%
Bk oAbl g A A o8] S3E 4= Q)

112 E g o] ohE Ao wE v2X T4 X 7 v2X HAI A &

A shE S eI £35], & 11(b)9] A o= =29 V2X B4l A= 7}
V2X v A] #] 2] %#@% Héﬂ V2X WA A & A 2] oh= Wil & vebd TR 2 &
11(b)+= = 11@9% A Hol 93] Ae]E BTP # 7 o] oA A -2 &

YEM G, B 11(0)E & 11(a)4 A e] whgel o &l A v H
A @ Y| E 2] 7) (Geonetworking) 3| 7! 2] | A 4 Q) F+2 & YEFAT A< 3 ulo)
o), %29 V2X B4l AR 9] 7 AFS ¥ 19 V2X B4 A2 9] 25 i= 7}

Asd & Bz FARE 7 ee 3 = vk whebA, = 11004 = = 103
T H = ol the A2 e
V2X 41 A= A A g dlole] A2 Fl VaX HA A (= V2X WAL A]
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[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

19

MEYE AT = St} o] A9, V2X A4l A X = vl gl Jeold 2o vax
H A A& AT = Q) ol & A A H v2X w Al A = CAM(Co-operative
Awareness Messages) 2} -2 7] 4 W] A| #] 9 = DENM(Decentralized
Environmental Notification Messages)Z} -2 o| ¥l E v A X] 98- 712 4= )t}
o] 7] A, o] Hl E W] Al x| = o] ¥l E 2] U7 (detection)®ll &3l E 7] A H ¥ o]
A& = WA A& Ee

o2, V2X B4l AR = V2X A A S U EA/ERAEREE Fo|o
Aele 4= vk WA, v2X &4 42]= BTP Z 2 E 3ol 7] %38ke] v2X
HA A& A gl sto], BTP 3 7 & AT = vt o] H A A€ BTP |72 &=
11(a)oll =A1E AA -, V2X WA A7} ¢ dolE o E 2 &t St EE
38t 2= 9l

% 11(b)E %54, BTP 9
2NA LE Y2 33 2=

[ e =2=— 2 -0 =
SE A== BTP A =

>

RES

70 A (entity) 2] EEE XA T}, &

S A s JV‘E]FJ glojofell A of ZREZ 7| Al(entity) o] EEE X A7
U502, V2X 54l AA = A LU ELA 22 EZ 7] 28le] V2X WA A&

Aelste], A QU EA 7S S = ok ol FA A E AL EAA

AZE 5 1@l A A, VaxX HIAA 7 £31E d]o] ] #hE Bl/Es=
vl HES 23 4 k. E FAAM A, AU ES A w7l dY v EL=
ALUESNA dv2 A S

A}

= A A M E .JJ )LBTP

A » &]4 e E= V¥ dY, % dld
/L= U E 23 vk A2, 2 U= S A

Ao BA], 7] S T]i= 817 B =, NH(next header) 2 =, LT(life time) 2=

‘:9/‘11:‘ of 2F(reserved) B =& X3+ 4= Q).

A Mg e BEad, Ao e TR EF] vAS et
NH = 4v 2] s 7|8 6l ol ool sixais sl e $572
YERIT LT B 1 vle]Ee) ME R A, A 2|97 5 Z0] HA Ao
S99 w71 B9 9 4 913 2o 318 Al tHolerable time) & LHERIITE, o] o
Az 1 rlo| B Ara A, FF AL 98] o ok ol

A of| 24, &5 36l = NH € =, HT(header type) & =, HST(header sub-type)
™ = TC(traffic class) & =, &l “L(flags) 2 =, PL(payload length) =
MHL(maximum hop limit) 2= Z/HE= o of A =5 ¥ 8}t 4= 9l o),

NH ZE=4H|E] A2 A, A QYW ELZ] & t] vt thgol 9 A sh=

gl o] F/FE UEITL HT 2= 48| EQ] =2 A X QU E9F] &|t] 9
THE UBHYU BSTEHE=4 R E dE2M, A U EYA &t 9
MBE-F7E5 Yebdoh TC 2 == 7 Aol gk A e #o]o
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[157]

[158]

[159]

[160]

[161]
[162]

[163]

STAEE BASH: Ed¥ Fe2F hehith 91 Wi | vjo] o)
A2 A, 0 \A ] E= ITS 228 o] M (= V2X 541 4])0] 5 4 (mobile) 31 A
AshaL, 1R 7 MAZEA 9] B S ALE2

190 SloFE - 215k, PL A= 2 whol 2o A A, A= A
o]y IEEE, #lo]2E)9] Hol& YElt MHL Z E3= 1 Hlo] E 9
A2 A & YuEES UL dof A== 1 o] EQ] HE2 A, 5
AREE 918l ol oke otk AAldB2A, & vl = 5 S Tl 2 A,
AU ERF o) i Aok she] 7 HEE 23 o gl
A QYESRZ] RE= o & 59, B2 =7 ¥ (broadcasting),
o U 7l 2~ ¥ (anycasting), -1 7| 2~ ¥ (unicasting) . =& 233 4= Qi)
AA2A, U A" RER HAEEE AU EYA 79 24 &t =
SN(sequence number) & =, SO PV(source position vector) 2 ==, DE PV(destination
position vector) 2= W/ of|of D EE ¥ 315 4= QlT),

SNHEE A QU= 7o) Qe s vhebale, A Al 24, SN B E
2] (duplicate) 4] S M E 917 212 A%al7] 918 A-82 4 2T SO PV

=429 i A E £36h= 5 244 #E (long position vector) &
UrE]r‘ﬂiE}. DE PV ZE 1= 54 4] 9] YA & 3238} £ A4 W (short position

vector) & Y ERATE

U502, V2X A = V2X WA X & LLC #| o] o] A 2], MAC dlo]o] H&] 2
9214 ooy Al 4= At g, FAl7] Z VaX B4 AR = e 2g o
ANA S S8 3te], V2X WA A & 53t 4= 9l o] tlEte] iz, & 102
Frzsto] gt vk o m = A g Arg S A Efei

2428 A A of| o) A 3=, CAM WA A] I3= DENM M| A #] 390 2] yax WAl %] 7}
A4 o], BTP ZE2EZ 2 X QU ESZ] ZREE I 7] Zeto] A ¥ =, =,
BTP/A| QU EL] 7 HlolH AR E A= Ao & T4 o=, V2X H A A] 9]
A Hg& Agsta o, & dE o HTE =gk AA ool 4 X +=
oF=tt dE 59, 1P o) g ¥ VaxX HA A 7} AT E 4= 9lar, o] B,
V2X | A A= 1P o] B A2 E wheba A2 d 5 ok

S, A2 A A ol A=, VaX B A AR 7L Wl ALK gl ] S 9la)
shrbel wlA A& A ahiz AA el thakel Mg etglont, B Eix HAMG
Migo] WA X AIE B8] $5412 98] WA AEE A shiz A oo

489 55 Jrh 44 Vax WA A o] Hel H4L VaxX B 4] £3he
sht ol4hel ERAA o oo 5B 5 9

2L WAl A 9] A AR FZ2E WU ER AL, & 12(b)=
21 WAl A o] EA oAl & e
V2I WAl A] 3= V2I o] & 8] 7| o] A (FE = V2I A H] 22)& 913 VoX H A A &

T 12+= B od o] o A Ajdof] u}E VoI WA X 9] FZE YEHTE & 12(a)F
o))}
:

=V
=V
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[164]
[165]

[166]

[167]

[168]

[169]

21

k), = V21 WA A= A Q12 ) 1] B4l i Al AE 9% Vax
HAIA L = AT} o & &9, V2D WA A= 5 12(b)F o], 2§17 QF4 (work
zone safety) & AU 2 E A 3= V2l o] S Al o] S e WA XA 4= S,
G A A e A, Ad A QbR B A 2= Ao obRlo] B E AR E
A|goh= AU =2, o A, 2Fd o] 9 A] gl thek AR, 25 +-31H9] 914,
Aol ol thet F R, 2174 f 2t 2] | A, 57 5ol thek AR, 2
Zn) o] YA], 7 ol g AR & Awal T Au Y 5 S

% 12(a) & F&5H4E, V21 WA X = & 71 H ©] Y (common container) 2 /%=
3t o] 2] o] Z ] Al o] A 71 E| o] Y (application container)E X §H& 4= At}
&e AEelH= var o g Ao ol A o84 oz AHH = H R (B
JEHE Edsl= e oW E 2t =, 3% HH o= VI A8 25
sot7] Aell 384 08 AR E = ARE Eeeh= 1H oA = 9
A Oﬂf’aﬁ, 5 ZH oY, Va1 o &g Aol A S gt 38 HR(EE :701
o EW, D AR, o[ HE # R, X AR Y/EE A 4RE
e 4 ok g A A el A, FF ZH oW = Al ZH o], A1 HolH I}HE,

=
o

Al A B A, Rl 9tE | s10] 3 E F o' XA E FL o)

ol Zg Aol HElol = 54 VZIOJ%F/]?*]OV&%-‘HOH ALEE = AR (BT
tlolB)E E3Hat= 2l H o) & Batt}. =5, o Ze] A o] A 74E1]°]L1:E79 V2l
MH| =5 8l AFEE = HEE X33 }L Ao A = Ut} d &
olZ g Aol Aelolyd= 54 varoj Aol A, oA, &= 12(b)91rﬂ%,
Qg ol g Aol dE AT EH ARE i?‘}o}% ZH ol 4= Q.

B A Aol A, 2F A QF A (work zone safety) ¥ A B A5 A F5F= V21
o Z & Al o] -2 23378 QHH (work zone safety) o] = 2] Al o] A = 2] A (work
zone) O] Z | Aol A 5 &7 XA T 1 Qi - WA A o A, 2t

(o

o) Eg] Aol & At BRE Eesl= A H oW & 24 b ZE oY =
24 7 o5 o2 A A EH 5 QTh & WA A oA, o Z] Aol A
A o= A2 7 e o], A2 HloE] FE, A2 M H wA|X], B 9} E H]-510
AECoiﬂﬂQ qu

AA A B2A, V2X A= V2I A H 25 98 35 R E 59 A
717 o2 A3ty Y, 3= A o)y E E = v2I WA X
(e BEEAEHE =90}, d & 59, V2X A= 35 7
3h= V2L WA A1 E 100msec 71 &, =5, 1320 1000 F7] 8 A48 4= Qo
L V2X FA = B VA A B AE A3 5 AR E T A

Aal, AZgA ol A H oW E E3EHE VA WA A E TV A o2 AS
vBRugsehst ALY, 8 Al AET 5 o) AA 2 A, of Z2] A o]
A olHE E3al= V2l WA A & AEshe 7715 38 ZHolHE E3eh=

V2 WA A& AEshE 7RG 4 9=

P e -1N
ok OH
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[5=1]
HE2|AH 0|4 (Applications)
V2V V21 V20 etc.

OLIXNHE AFelEl
(Management)  IH&!2IEl (Facilities) (security)
<:> Message Set <::>

HEYI/EHARE
(Networking & Transport)
TGP/UDP
_— WSMP —
IPv6

O Ml A (Access) ﬁ
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[5-2]
HHZ2|AHO0l& (Applications)

Road Traffic Other
safety efficiency | |applications
ﬁ J‘H’é‘EIEl(FaciIities)ﬁ j
s [ Application support |
E% @ | Information support | <—> 2
88 [Session/communication support | =
= HEY E/EE._HAEE@(Network & Transport) %1 &
5|58 2 -~ glgE
Sl |l=8 & BTP | | TCP/UDP [ | Others = |E S
'§ i 2 \'/:> GeoNlet <Z> % § =
< - ,_ A— 4=
g S vorking IPv6 Others g |E 2
= !";’,'E' Th) § g"
2| |2 g-j A2 (AcceSS)@ =R
gl 188 = L-IEE=
S| 5= 3 Station-external| (Station-internal < |E 5
= = interfaces interfaces A 3
> — [TS-66 GPS  Cellular Broad. |™ :
=5 r 1
25 v VI
r\
/ e el
[5=3]
Application Layer
Application
Application 1
Layer Application 2
M t ) )
anagemen Application 3
Application n
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4]

Facilities Layer

Facilities

Layer Application support facilities

Management

Information support facilities

Session/communication support facilities

5]

Networking & Transport Layer

Transport layer protocols

Layer
Management

Network layer protocols

6]

Access Layer

Data Link Layer
LLC sub-layer

MAC sub-Ilayer

Layer
Management Physical Layer

PLCP sub-layer

PMD sub-layer
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[5=7]

Input FEC

Data —pScramb lerl—p Encoder ! Inter leaver |—p| Mapper
7010 7020 7030 7040

Pilot Guard Preamble
Insertion| ™| [FFT —» Insertion| ™|Insertion

7050 1060 1070 7080

7 Wave 7 1/Q
Shaping 4 P/ Modulation] P/ >

7090 7100 7110
5=8]
V2X Message Set
Message Data Frame Data Element
Message Data Frame Data Element

Message Data Frame Data Element
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[5=9]
ASN. 1 Representation:
BasicSafetyMessage ::= SEQUENCE {

— Part I, Sent at all times with each message
coreData BSMcoreData,

— Part @, Content

PartII SEQUENCE (SIZE(1..8)) OF
Part I content {{ BSMpart IExtension }} OPTIONAL,
regional SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{ REGION. Reg—BasicSafetyMessage }}
}..
Data Frame: DF_BSMcoreData
ASN. 1 Representation:
BasicSafetyMessage ::= SEQUENCE {
msglnt MsgCount,
id TemporaryID,
secMark DSecond,
lat Latitude,
long Longition,
elev Elevation,
accuracy PositionalAccuracy
transmission transmissionState,
speed Speed,
heading Heading,
angle SteeringhheelAngle
accelSet AccelerationSet4Way,
brakes BrakeSystemStatus,
fize VehicleSize,
[5=10a]
V2X Message
\\ . i
WSM message (packet) I
7
~ WSWP header S data
000
T I
LLC packet R |
I SIP P I PP IS
e 7;/{/ ~SNAP
7 //)5 % s WSM packet
HOhesder | heaer
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[5-10b]

WSM data

WSM message (packet)
N\
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5 10c]

LLC packet

WSM packet

N

7 /
-7

//»W/

1

SNAP Eeader

\\\ \\
\\§§§§§
LLC Héader
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L-11a]
V2X Message

~
~
~
~
~
~

BTP packet N

i

//////////////////

fj//%{%//
7

///// 70000

LLC packet S~.

v
0t |0
0 ] Data
4 /%f
[5=11b]
BTP packet

77
//{%étme%%mgé

!

Geonetworking
packet

/

\\
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N
S\
\‘\\\\\\\\\\\
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NN

Data
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DO\
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NN

N
s RN
@
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8
O\ \\‘Q
3
NN

N\
D\
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[512]
V21 message
Common Container
Application Container 1
Application Container 2
(a)
V21 message
(work zone application)
Common Container
Workzone Container
(b)
5=13]
CommonContainer ::= SEQUENCE {
msglID DE_DSRC_MessagelD2, — in J2735
stationID DE_TemporarylID OPTIONAL — in J2735
eventID eventID,
segmentedID segmentedID OPTIONAL,
detTime DF_DDateTime OPTIONAL, — in J2735
validityDur validityDur OPTIONAL,
Event subcausecode, —TPEG-TEC as used in DENM
refPos DF_Position3D,
posAcc DF_PositionalAccuracy OPTIONAL, — in J2735
heading DE_Heading OPTIONAL, — in J2735
head ingGonf DE_Head ingConf idence OPTIONAL, — in J2735
speedLimits SEQUENCE (1. .10) OF DF_NodeList OPTIONAL,
traffDir DE_DirectionOfUse OPTIONAL, — in J2735
width DE_LaneWidth OPTIONAL, — in J2735
approachpath  SEQUENCE (1..10) OF DF_NodelList OPTIONAL, — in J2735
}
[514]
WorkZoneContainer ::= SEQUENCE {
|aneStatus SEQUENCE (SIZE(1..10)) OF DE_LaneStatus,
laneClosOffsets SEQUENCE (SIZE(1..10)) OF ObstacleDistance
geometry DF_RoadSegmentL ist
length DE_Length
workersPresent DE_Activity,
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[5=154a]
1st lane o

Close = =fbre v
2nd lane

Close = === workersPresent = on
3rd lane

Open

=7=work zone ﬁ worker
few workers case

[5=15Db]
1st lane

Close g;;ﬂﬁktg:.5;5};:2§£IEgﬁ&;:j}%=figﬁizt§=
2nd lane Close fﬁﬁiijﬁ}=f%?13jﬁb?‘ workersPresent = on

3rd lane
Open
=T7=work zone W worker
many workers case
%-16]
o - Tist]2nd\ 3rd
7 [ane|lane \ lane
work lzone

A®®

few workers case

{ISt 2nd\ 3rd
[ane| lane \ lane

WOrK jzone

[®|®\@

many workers case
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[5=17]
WorkZoneContainer ::= SEQUENCE {
laneStatus SEQUENCE (SIZE(1..10)) OF DE_LaneStatus
laneClosOffsets SEQUENCE (SIZE(1..10)) OF ObstacleDistance
laneClosStartOffsets SEQUENCE (SIZE(1..10)) OF ObstacleDistance,
geometry DF_RoadSegmentList,
length DE_Length,
YorkersPresent SEQUENCE (SIZE(1..10)) OF DE Activity,
[5=18a]
1st lane o
== i{ﬂ//? == e WorkersPresent. [1] = on
2nd lane
=l === workersPresent [2] = off
3rd lane
=>"=work zone ﬁ worker
few workers case
[5=18Db]
1st lane

iﬁt? iﬁ:\/flﬂ %ﬁﬁ:\//@workersﬁesent [1] = on
2nd lane
M&% workersPresent [2] = on

3rd lane

=77=work zone worker

="Jo

many workers case
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(a) few worker case

71st ond\ 3rd
lane} lane \ lane
zone | zone
& |

(b) many worker case

[5=19]

[5=20]
WorkZoneContainer ::= SEQUENCE {
laneStatus SEQUENCE (SIZE(1..10)) OF DE_LaneStatus
laneClosOffsets SEQUENCE (SIZE(1..10)) OF ObstacleDistance
geometry DF_RoadSegmentList,
length DE_Length,
workersPresent DE_Activity,
workersPresent SEQUENCE (SIZE(1..10)) OF workersNumber,
}
[5221]
WorkersNumber ::= INTEGER {0 .. 127}
— The number of workers

(a)

WorkersNumber ::= ENUMERATED {
hone 0,
Num1_or_none (1),

Num1_5 2),
Num6_10 3.
?um11_over (4)

(b)
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1st lane

E§;€1:5§=-EE:{Q%E;:.Ez;c;:tgzgz;czjtéiworkersStatus[1]

1
—h

2nd lane

=== workersStatus[2] = 0
3rd lane
==work zone ﬁ worker
few workers case
[S22b]
Ist lane R 5 T . . R
;€HEE§=‘5§£E;:E§$PEgﬁi;iwézszzﬂE:tgzworkersStatus[1] -6
2nd lane
%&ijﬂi E#E:;:;j}: workersStatus[2] = 4
3rd lane
=Fwork zone ﬁ worker

many workers case

Ist{ 2nd\ 3rd

Iane lane \ lane

19§ \\\\\
X | X

(a) few worker case

1st nd\ 3rd

ane Iane [ane
or e wor e
60 43

(b) many worker case
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1st lane

3rd lane

[5=25]

WorkersContainer ::= SEQUENGCE {

msglD DE_DSRG_Message D2, — in J2735
userID DE_TemporaryID

%eometry DF_RoadSegmentL ist

[5=26]
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[5=27]
WorkZoneContainer ::= SEQUENCE {
|aneStatus SEQUENCE (SIZE(1..10)) OF DE_LaneStatus
|aneClosOffsets SEQUENCE (SIZE(1..10)) OF ObstacleDistance
geometry DF_RoadSegmentList,
length DE_Length,
workersPresent DE_Activity,
| HeavyEquipmentPresent DE Activity,
(a)
WorkZoneContainer ::= SEQUENCE {
|aneStatus SEQUENCE (SIZE(1..10)) OF DE_LaneStatus
laneClos0ffsets SEQUENCE (SIZE(1..10)) OF ObstacleDistance
geometry DF_RoadSegmentList,
length DE_Length,
workersPresent DE_Activity,

HeavyEqu ipmentPresent

SEQUENCE (SIZE(1

10)) OF DE Activity,

(b)

WorkZoneGontainer
laneStatus
laneClosOffsets
geometry
length
workersPresent
HeavyEqu ipmentPresent
HeavyEquipmentStates

. 1= SEQUENCE {

SEQUENCE (SIZE(1..
SEQUENCE (SIZE(1..

DF_RoadSegmentList,

DE_Length,
DE_Activity,
DE Activity,

10)) OF DE_LaneStatus,
10)) OF ObstacleDistance,

SEQUENCE (SIZE(1..

10)) OF HeavykquipmentNumber,

(c)
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[5=28]

HeavyEquipmentNumber ::= INTEGER {0 .. 127}
—— The number of workers

(a)

HeavyEquipmentNumber ::= ENUMERATED {

hone 0,

Num1_or_none (M,

Num1_5 2,

Num6_10 3),

Num11_over (4)

(b)
[%29]
HeavyEquipmentContainer ::= SEQUENCE {
msglD DE_DSRC_MessagelD2, -— in J2735
userID DE_TemporarylID
geometry DF_RoadSegmentList
[%30]
30010 30000
ol 22
30040 /38920 30?30
£ = o2 4l A RF 4
OIE H O] A& — TT A
=ad
T F—30050

e
5L
=
=
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