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7
B

ol&le] 7]4& (DMA(code division multiple access), FDMA(frequency division multiple access), TDMA(time

division multiple access), OFDMA(orthogonal {frequency division multiple access), SC-FDMA(single
carrier frequency division multiple access) §3 #2 ThF3t FA B4 Al2®Ho] A1g9 4= 9lth. (DMAE
UTRA(universal terrestrial radio access)Y CDMA20003 %<& FX4 7|2 FdE=E 4 drt. TNAS
GSM(global system for mobile communications)/GPRS(general packet radio service)/EDGE(enhanced data
rates for GSM evolution)¢} &2 4 7|2 Fd=E 4 9vl. OFDMATE IEEE(institute of electrical and
electronics engineers) 802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(evolved UTRA) &3} &
A 712 789 4 k. IEEE 802.16me IEEE 802.16e2] Z3t=, IEEE 802.16ecl 7|93k A|~Elw}o] &}9)
314 (backward compatibility)E A3}k, UTRAE UMTS(universal mobile telecommunications system)e]
Folt}. 3GPP(3rd generation partnership project) LTE(long term evolution)< E-UTRA(evolved-UMTS
terrestrial radio access)E AF&3}li= E-UNMTS(evolved UNTS)9] UF-=4 | 3}k F oA OFDMAE x|-&3lal 7
gk Aol A SC-FDMAS Aj-&3%Ft}. LTE-A(advanced)i 3GPP LTE2] XI3}o]t},

5G NRS LTE-A9] & 7|&=2A, 1A%, ARG, 1784 59 EAS 7HAE A 2E Clean-slate e o]
= B2 AJ2A"olt}h, 5G NRS 1GHz wwke] A T3k ol A5 1GHz~10GHzS] =7 3k WY, 24GHz ©o]Are] =
Fo(EErEHI) g9 5 AHE 7Fed BRE A2FEF AYS 28 5

S wWekshA st7] 98, LTE-A =8 56 NRS 9F2 7)<atAwt AXd(5)9 7143 Aate] o]d A3y &
AL oftt.

= 28 HgE 4 9E LIE A28 F%= Yehith. o] E-UTRAN(Evolved-UMTS Terrestrial Radio Access
Network), ¥+ LTE(Long Term Evolution)/LTE-A A|~®Elolglxm 3 4= 9lt}.

= 28 x| E-UTRANS w2 (10)olAl Aol B (control plane)™ AF8-2 HWH(user plane)E #|&3l=
71A1=+(20; Base Station, BS)S FFIch. GH(10)L& uAFHAY ol AS 7Fd = 9o, NS(Mobile
Station), UT(User Terminal), SS(Subscriber Station), MT(Mobile Terminal), §/37]17](Wireless Device) &
o2 g2 24 4 v, 7IXF(20)2 @107 FAstE mHE A ™ (fixed station)S “Lé}tq
eNB(evolved-NodeB), BTS(Base Transceiver System), A2~ XQIE (Access Point) & TfE £olz2 &Y

=

71X = (20) 2 X2 Sl FH ol 25 Falo AMZE d4=E 4 . 71X =(20)2 S1 AEH]~E F3| EPC(Evolved
Packet Core, 30), BT} AAstAlE SI-MMEES %3a] MME(Mobility Management Entity)e} S1-UE E3& S-
GW(Serving Gateway)e} A=},

EPC(30)= MME, S-GW % P-GW(Packet Data Network-Gateway)® T-AETH. MEE w2z H<& Aui) wgo] 5
goll w3k AWE 7R low, ofjd FuHE we] olFyd weld FE AREET. -GV E-UIRANS F¢
Mo zh= Ao|Eg|olo]n, P-Gi PINS FTHEHOR 2= Ao Egololt},

Gyl YEL A Alole] FMOEH ol EREF(Radio Interface Protocol)d AZEL EAA A" @
A7 WE A 2EZF A5 F % (Open System Interconnection, 0SI) 715 E9e] 319 374 AFS g e
L1 (A 1 A1), L2 (Al 2 AS), L3(A 3 AF)E T2 = At o] FollA Al 1 AT £3h= &9 AT
7] a2 (Physical Channel)S ©]-8&3F AH AL 8] ~(Information Transfer Service)E A|&3dtH, #| 3 A
of 29]x5H= RRC(Radio Resource Control) ZAlF2 w@y UESLZ It FA 2Yde Aofstes 9&de
T3}, o] E 93] RRC AT iy} 7| A 57F RRC WIAIAE ngh3to).

% 38 R Al2Ele] TEE rhi

¢

il

0 Aol #W Z2EF F(termination)S A F3dF= g\B %
ASE A ZtE oNB 2 eNBE AFS 7o Xn ¢lE
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Hlol A2 dAx o] gitl. gNB U eNBE 54T o] WEYA(5G Core Network: 5GC) 9+ NG Q1E|#Ho] A2 Zaf 4

A= Qu}t. B} FAH o2, AMF(access and mobility management function)¥}+= NG-C SlE|Ho] A& E3

AA¥ 31, UPF(user plane function)¥= NG-U QEH o] AS Ta AZAH}.

T 42 NR9] A Zydel F2E vepdn,

T 48 FXEHH, NRollA A3 2 st A dEda] 74 ZHEdS AFHE =tk 74 292 10ms9

ol 71X, 27019 5ms 3FZE-Z#H < (Half-Frame, HF) o2 A" 4 du}. FZ-Z#H AL 5719 Ims ABEZ
] Rom, AEzFQl U

A (Subframe, SF)& 238 = Qo). ABZHQL s o] &£Fox #84d
&F JMgE Fukssl 7h4 (Subcarrier Spacing, SCS)o| whel 2A="E &= v}, 2t &£F
whEk 127) = 14709 OFDM(A) A &S *xghst 4= ),

= CP(normal CP)7} AA&HE A$, 24 &322 1419 ABS 23e = gy, &4 (P} AFRE = 3%, 7
£F2 12719 AES ¥es 4 gy, of7]A, AEL2 OFDM A& (%i&, CP-OFDM A1), SC-FDMA(Single
L= DFT-

Carrier — FDMA) A& (E+=, -OFDM(Discrete Fourier Transform-spread-OFDM) 41&)& ¥3+d 4 dt}.

m
O

slot

Us ¥ 12 =9 CP7F ARSE= 49, SCS A (wel w2k &5 8 A& (N ), ZHY 8 &34

frame,u subframe,u

A 08h Arstelg) 8 zge] A% N"™,08 dAw.
F 1

u slo frame,u subframe,u

SCS (15*2 ) N tSyml) N slot N slot
15KHz (u=0) 14 10 1
30KHz (u=1) 14 20 2
60KHz (u=2) 14 40 4
120KHz (u=3) 14 80 8
240KHz (u=4) 14 160 16

2% B CP7F AREE= A, SCSell whet &5 8 A& e, ZHdd 2 &30 Jies ArEdgq 8 &

3o NGE AATH.

slot frame,u subframe,u
symb slot slot

SCS (15%2")

60KHz (u=2) 12 40 4

NR A| 28l A= ahuhe] dhdel Al WHets = Haeo] A o] OFDM(A) 7™ 2] (numerology) (¢, SCS, CP 2
o )7k AelstAl 2Ad 5 vk, olel we}, Fdd Jie] AR A AR A (e, MBEHY, £
E= TTD A, TU(Time Unit) = $3) e (Hd AzE) F-3ke] Heta AE 3hol] AoleiAl AAH=E 5 St

NRel A, bkt 5G ARI=ES A D3] 918 v s EA (numerology) & SCS7F A€dE 4 Ak, 45
Eo], SCS7} 15kHzl 7ZA-F-, A&A0 AEY WEEdAY 2 99 (wide area)o] A¥E & »lJ— SCS7h
30kHz/60kHzS! 73-9-, HHS-%A|(dense-urban), © W A A(lower latency) @ o 42 7lg]o] dlgF
(wider carrier bandwidth)o] X|9= <= 3}, SCS7F 60kHz = HTE & 49, 94 7H2(phase noise)S
8517 Yall 24.25GHz BT 2 G Zo] XYE & 9},

NR F3}5 W= (frequency band)= F 7HA Bt F3k W9l (frequency range) = A= & Urt. A7
7HA EBbd el Fak HelE FR1 2 FR2Y & vk, FI WYY FA= WAE F o, dF 59, 7]
= 74X EQle Fus Bol= sy ¥ 33 S 4 k. NR A aHoA AFREE Fue We] 2 FRIS "sub
6GHz range"Z 9] <= i, FR2E "above 6GHz range"S wd 4= o L E o] B(millimeter
wave, mmf) 2 &9 4= U},
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* 3
Frequency Range Corresponding frequency range Subcarrier Spacing (SCS)
designation
FR1 450MHz - 6000MHz 15, 30, 60kHz
FR2 24250MHz - 52600MHz 60, 120, 240kHz

¢

AT Hhsh o], NR Azadel F3kg wsle £AE wRE 4 dvh A8 Sol, RIS 8] E 49 2ol

[

410MHz WA 7125MHz9] W& 23 4 gtk 5, = 5850, 5900, 5925 MHz &) ol]de] F3t
F 9Ss £33 5= k. dF S0, FR1 WA E3E = 6GHz (= 5850, 5900, 5925 MHz 5) ol4+e]
g4 92 ¥HE3 9 (unlicensed band)S ¥83 4 o}, HIWHE HL opfst &2 A8E 4 9la,
dE Eo AFHS A% BN(HE B, A&EFA)S H8 AHeE 5 Ut
¥ 4
Frequency Range Corresponding frequency range Subcarrier Spacing (SCS)
designation
FR1 410MHz - 7125MHz 15, 30, 60kHz
FR2 24250MHz - 52600MHz 60, 120, 240kHz

E 5% FxeW, ERE AZ GoelA B ABEL EFAT. B Sol, w=u Pl A% she] &Rl
Whel ARe TS, B P A5 shbe] &Fol 124 RS TFT F Ak, Ee wd PO FS
sl w2ol TAS ARS TS, Y P A% shpel £2ol 649 RS THT 5 Ak,

zgtattl, RB(Resource Block):E T3 G oA H(dE &
o, 12)9 A% Furggm Aojd 4 9k, BWP(Bandwidth Part)y T35 94
(P)RB((Physical) Resource Block)® &Ao" <+ on, dtel = A (numerology) (e, SCS, CP Zo]
ol "ed & Aduh. wEgE Ho NA(AE 5o, 571)9 BIPE 2T 4 Q. dloly AL st
BIPE E3lA Fa4E = 2 W ﬂﬂ4 QALZWllﬂEﬂH/4%Lim%wmeEMMm,Mﬁiﬂ%%5?%

3, iyl g 7 B4 QlEH ol B dEy EYT 7 FA QEH ol AE L1 A, L2 A5 2 L3 A
o2 AE F duk. B A9 trkdt A delA, L1 AFE 8 (physical) AFS v & o, =
3, 2 o, L2 A2 NMAC 7%, RLC A%, PDCP A5 2 SDAP 7A1F 5 Fojx slyE gnjg & Qo). =
= O =
[e)

T 6+ SL BAS 93 ¥ ZREF FZ(radio protocol architecture)E UeRdTE. FAHOZ, & 69
()% NRO] A&7 B T2ED AU Yeia, € 69 (b)E NRe| Alo] WY Teed ~ug e,
o]&}, SL %7] AlZ(Sidelink Synchronization Signal, SLSS) ¥ 7|3} AR thaf A3},

SLSSE SL EAZ ¢l Al 2 (sequence)Z, PSSS(Primary Sidelink Synchronization Signal)@} SSSS(Secondary
Sidelink Synchronization Signal)E& ¥3§s 4= Jt}. 7] PSSS+= S-PSS(Sidelink Primary Synchronization

Signal)gfar A 4 i, A7) SSSSi= S$-SSS(Sidelink Secondary Synchronization Signal)@tal A 4=
A}, dE Eo], do]-127 M-A A~ (length-127 M-sequences)”Z} S-PSSoll thale] Abg=E 4= ¢lar, ZAo]-127 &

E-AlW2(length-127 Gold sequences)”} S-SSSell thale] AF&E 4= ). o & 5o, @& S-PSSE o]&-3}
o Hz 255 HA=(signal detection@ F i, 715 5T F Arh. odF 59, @ES S-PSS ¥ S
SSSE ol &3t A T7E F5F 4 3, 57 A% IDE HAEE F .

o)

PSBCH(Physical Sidelink Broadcast Channel)¥ SL A& &5 Ao whdo] 714 WA olof dh= 7]H o]
E (NzE) AR AgEe (3 A8 S o, 9 B0, A7) 71Eo] Hie ARE LSS #HEd
AR, FZP2~ Z=(Duplex Mode, DM), TDD UL/DL(Time Division Duplex Uplink/Downlink) 43, &A= =
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[0080]
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#d AE, SLSSel HHE oJEFYAelde FH, AMEIZHY oxZA, wE AW 5 ,
PSBCH A%5¢l H712 9all, NR V2XelA, PSBCHO] #Ho]Z= =7 24 H][ES] (RCE %83sle] 56 HIEY
ATt

S-PSS, S-SSS % PSBCH:= 714 AE& AYsts &5 W (A E £9], SL SS(Synchronization Signal)/PSBCH
E= o]& S-SSB(Sidelink-Synchronization Signal Block))el ¥3= 4 vl A7) S-SSBE= 7lgle] Ul¢
PSCCH(Physical Sidelink Control Channel)/PSSCH(Physical Sidelink Shared Channel)®} &3t FHE=ZXA
=, SCS H (P de)s 7H & o, AE WgE2 (vE]) 2AE SL BWP(Sidelink BWP) el & <
A}, dE 9], S-SSB2 theZ2 11 RB(Resource Block)¥ 4= lth. & Eof, PSBCHE 11 RBol 234
G ATk, a27a, S$-SSBe] Fubgr 91X = (W]E]) AAd 4 Aok wEbA, gEe Ao A S-SSBE A
98] Fugrell A 71 S (hypothesis detection)S F3& a7l g,

0] o
A=

3}7]

B, W SL ASGO, AR U SOS S/ cp dolg e Beo FriEEAdsl 498 5 A
W, SCS7F ETMRel webA, A% el S-SsBE AEeh= ARk Ape] Aot dobd 4 itk olo wheh, s-
ssBel AM A (coverage) 7t @ & 9. w}aw S-SSBSl AWl AE wges] Astel, AF WAL S

wheh shutel s-5SB A% F71 el M sht o)l s- sse8 A A AGT S e AR Sol, 4% @

o] shute]l S-SSB A F7] Ul A Al e Al AFshe S-SSBY G A vl Al AR AAEAY
(pre-configured), 2* (configured)E < Sit}. ]e Eo], $-SSB A% F71= 160ms 4 5 ATt o= o,
WE SCSol| thale], 160mse] S-SSB A& F717F 4" 4= v},

o

o N rr

dZ E9], SCS7F FRIoIA 15kHzSl A%, A% g dhte] S-SSB dE F7] |4 A ol Al 1) &
2719] S-SSBE AEe 4= k. dE £, SCS7F FR1o|A 30kHzS! 7Z-%-, A% @re d}e] S-SSB A5
Woll A =41 gl Al 17] == 2709 S- SSB~ A&s = v, oS B0, SCS7} FR19A 60kHzSl A%, A
i slute] S-SSB AE F7] UlellA Al vkl Al 17, 27) e 4719 S-SSBE HETE 4 Q).

ol o], SCS7F FR2el A 60kHzQl A-9-, AE @i 3hte] S-SSB & 7] WelA 21 ddel Al 171, 274,
470, 870, 1670 Hi= 32709) S-SSBE AES 4= ub. dE £, SCS7F FR2IAM 120kHz) A5, A% dde
shbe] $-SSB A% F7] UelA 4 doll Al 170, 270, 470, 870, 1670, 3270 FE+= 64709 S-SSBE d%ed 4
ATt
33, SCS7F 60kHzO) AS-, 5 1A EFlel CP7F 9= 4= vk, wdk, CP gl wEkd A% whdo] A
o Al HEste S-SSBe] Fx7t Adold & k. dE £, 47l (P B9 Normal CP(NCP) %+ Extended
CP(ECP) Y =+ U}, FAAM =, & E°], (P EBFjlo] NCPYl A5, AF @hdo] W&k S-SSB wiell A PSBCH
Wk AEe] Mes 9 ) e 8 JHY 5 vk, Wk, ol E 5o, (P E‘ro‘ol ECPQl -, A% whdol
%3k S-SSB Wlell Al PSBCHE W3ste A& /e 7 /W = 6 /1Y & . dE B,
&= S-SSB o] A WA AlEels=, PSBCHZF 922 4 ot
SSBe] A WA A& F7roll Al AGC(Automatic Gain Control) &%

FZ ﬂllﬂi
auk

d

12}

[

to 2

T 78 VX B SL SAlE sk e yEhdn,

T 78 #HxsH, VX e SL B4 dEolgte folv T2 AREXe] wdE ouE 4 gtk AT, 7]
A 22 UEYZ Gu7F @ Alole] FAl WA mef AEE FaAlste AS, VIAw S dFe] ud
2 15" Fr Ay, o9F S0, v 12 A 1 ZX (10009 & Jdaz, 9 2 = A 2 FX(20009 & At

oS Eof, o 12 U AP IS Ynste A E(resource pool) WA 543 e sdshe
A F9 (resource unit)E A 4= Qof. g, @F 12 7] AY dHE AFESte] SL A3 E AT
F . dE B, A del a2 2= g 1o] AleE A5 4 e AY B A RS 5 Jda, A
7] A E oA o 19 A5E AT 5 9t

A7IA, @ 1o] 7|A =9 A2 WY o de= AF, VA el Y ES S LA gEE & k. A,
otk 1o] Vx| =e] A W "l e A, oE ddo] ud 194 AY S dHFAY, B @ 12
AbAe] dAdE A ES AR §

Ao g Y £ 559 A dE FAHE A3, 4 @E sy e B 2 99 E AdEsty
AR SL A A

f
op
]
N
o
o
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% 88 Azatw, A9 Fo AA Fos Aol NNR Fad 4 9w, A9 Eo A A7 Aol NI
e 5ok mebd, F N o« NT e A9 997k A9 E el 4od £ . E 8= g A9 Fol
NT el Auselele] F/z e 49 o e,

% 8ol Ve mpeh 2ol ahtel A9 wel(dlE Sol, lnit #0)E FAow wEse] vehd 4

in)
rr
i
AC)
)
)
o,
5V
RS
lo
‘O,
1%
[~
N
)
>
N
N,
o
=)
i)
>~
>
2
o
o
é[‘
™
i)
.
o
fil
g
s

o
¥
H
0,
£
o,
vy
o
)

oA, A Foldtk SL AEE A s wel Aol A§T £ U= A9 B 4
[e]

4 EFL Y FTHRE MBI F Uk, dE 9], 7 AY FolA AEHE SL Az 7ARIZ(content)oll
] (e}
N

7 2
weh, A9 E& ofdjsh @ol FEH & glr).
2

(1) 2=AE™ &I (Scheduling Assignment, SA)S ZH o] SL dojg] ALY HAFo= ALE3ste= #Ad9] ¢
2, 2 9] dolg qgel BxE ¢sA E 3 NCS(Modulation and Coding Scheme) B MIMO(Multiple Input
Multiple Output) <% "2, TA(Timing Advance)59 AEE ¥ 3sl= As5d F AU, SAE 59 Y &9
ol A SL dlelEle} A HEEHAEE HAEEE AT 7besiH, o] A4S SA A Eolg SAZF SLodlo]E 9k
HeE| Z 50 AEHes AY £ 9gud 4 b, SAE SL Al A (control channel)Z 3 Fx Qlt}.

(2) SL ©lol8 A< (Physical Sidelink Shared Channel, PSSCH)& A% who] Al&x} HlolE|S HEal=d A}
S3le A EY 5 Aok vk A 2k @] AdellA SLodlelElet 4 SA7E HEIZE A AEEHE A,
SA ARE ALlg Fejel SL ol Adwre] SL dlolH AMES % A EolA HE 2 5 vk, thA] 23
SA A Z 9 AE AY ©] AolA SA ARE AEs=d AFRE W REs(Resource Elements): SL ©lo]El
Age] A FeA 3] SL dHlelHE AEst] SE AREE 5 Ak odE B, AE ©Ee A%<l PRB

o PSSCHE WHAAN A5 5 3

¢

d
=

=

)

(3) dAne Ade A% wue] 429 D B9 Aug A& AT 49 FY 5 Aok olF Fa, A%

He oy W] AN WAFES & & A,

ol oA AW SL AEe] AUMET} AR Ao, SL Az A Aol wEkA FolF A EL AR

T 5 k. A ez, I SLodelH Aol taAme HAAE sdets, Sl Awe] A eely 44

BA(AE 5o, §7] 71E A0 £ AR AEEEA oY 47§24 ARelA QAT Eolw o=l

28 Hgste] AEHEA), AU B P (E Bof, E AEe| dE 4L AHTo] ApE AE v
[e) -

Vehicular Communications for ITS

V2X (Vehicle-to-Everything, 2% EA1)S &85}l ITS (Intelligent Transport System)+ FL23}A Access
layer (<% 71%), Network & Transport layer (MEY7 % EWATLE AF), Facilities layer (22 E
AZ), Application layer (Z Aol AZ), Security (E.F)$} Management (&2]) Entity (QIEE]) To
2 FAE F vk A AL, A 3 FA (2V), A 71A5 7F B4 (2N, N2V), xR RSU (Road-
Side Unit) b &AI(V2I, 12V), RSU %+ &A1 (120), =Zd AR 2F &40 (V2P, P2V), RSUS AR 2+ B4l
(I2P, P21) & v&Fst Avgdd 282 = Ak, A T FAV =& A, 7IA=, RSU, Abg 52 115
stationo|gta x| wc},

= 98 ITS ~Ho]Ad = % (ITS station reference architecture)E AW3l7] 913 =wo|t},

ITS 2Hlo]Ad #Z F+Z (ITS station reference architecture)¥™, A~ AlZ (Access layer), UEY TS
% A= (Network & Transport layer), Facilities layer®} H.<¢F (Security)® ## (Management)Z 93+ <lE
E] (Entity) 2 HA9ol= oJZg Aol AS (Application layer)o 2 AT o] Qo 7]|EZH O F layered
0SI (A% 0SI) md& ufEc,

TAFReR, & 95 Fxshd, 051 REE 7]uEk ITS station FF 7% EA4o] ey ok, ITS 2ElolA
(station)®] M2 (access) AlEE 0SI A% 1 (physical AlF)¥} A% 2 (data link AlS)ol &3, ITS
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2Ho] A (station)e] HEYI&ES (network & transport) AlES 0SI AlZE 3 (network AlS)I A 4
(transport Al&)ell A-&3slar, ITS ~Hlo]A (station)?l facilities 7ﬂ77:: 0SI A% 5 (session A=), A=
6 (presentation A=) 2 A= 7 (application A=)l A-23Hc}.

ITS =Elo]A (station)2] FHAF9ol Y3 o] ZgAlo] A (application) A5 AHE Alo]~ (use-case) S 2
A FAst A Dt 715S A ALE Aol (use-case)ol whEt AgHoz Alg=E 4 gy, #E <lE
E] (Management entity): ITS 2:Hl°]A (station)®] &4l (communication) ¥ &2 HES RE ASS #
quWk: A Sgstt. Bob AEE] (Security entity)E EE AlEol thdk BHeF MH]2 (security servic

=2 Ag3ek. ITS 2Elo]A (station)d ZF AlES A% b interface (QEH o)A Fa 2 BAS 3
@%‘é =2 A% dojy 9 kst HHo Bl ARES wsth, o2 theket QlE o]z tidh ofo
A o|t},

MA: Interface between management entity and application layer

MF: Interface between management entity and facilities layer

MN: Interface between management entity and networking & transport layer
MI: Interface between management entity and access layer

FA: Interface between facilities layer and ITS-S applications

NF: Interface between networking & transport layer and facilities layer
IN: Interface between access layer and networking & transport layer

SA: Interface between security entity and ITS-S applications

SF: Interface between security entity and facilities layer

SN: Interface between security entity and networking & transport layer
SI: Interface between security entity and access layer

L 102 Fx gz 7)xste] AA 2 A& 7k 1TSS ZH oA (station) o] oAl F-Zo]t}.

IS 2ol (station)®]l #& 7o) 78 de B4 MEAZLR $AR T ol FW /0187 Abol]
A, BA ARE 2 Aol Am e 5% )% AFRE v ¢ JAES e ol F, 4P
2 AAZE AYEE, A W ITS A28 ( R B/ A 2R @ ASH oldlE 7 38
Eohstel dolesh A9, B BeMe dAA} ERF 0 HAAE W AP EE 1S (EE /e TS
B o)/ A s e @ ASH 9= Sasel AgHrt,

21 24 2 YEJIAS 53 ITS A AES T}k use-case A 9S Y8 vt HE 7E, UEYD T2E
=, B4 "ol T8 aHste fridoz AAEY, s Vsd 7 AT 9% 4 )5S A o2t
HMAE = Q. g2 4 ASE T8 7|Fdd eS| 7|Es).

Z Aol A= (Application layer):E T3l use-caseS A T3] XAl &S FhstH | o A
Shd 2 84 wEAgE, 7 g AR TS5 AT
o] Zg Aol (Application) ASS application®] 43+ ITS Statione UThe ez AostAY, 3199

access A%, network & transport A%, facilities ZA%ES Fa Mulx WAIRE A% TS T8 T A
Z/o) gt/ xe} Fof| Addte] Mu|AE AFst, olul ITS o} Zg|Alo]AL T3t use caseE AT 4= 9
o, dwrHom o]#H3I use-caseE road-safety, traffic efficiency, local services, Z&al
infotainment 5 other application®® grouping ¥o] *|€¥=® < SQIv}. application classification, use-
cases< MEF application AU 7l AYHH Hde]E (update) 2 F Uk, AF #FE (layer
management )= o= AClA AFY 4 % BAY IAHE HJHE #E E A¥|xE = S sy, &
@ AHBE MA (interface between management entity and application #|%&) 9 SA (interface between
security entity and ITS-S applications) (X SAP: Service Access Point, ¢ MA-SAP, SA-SAP)E &3l %
weko 2 Ag @ FHEAT. Application AlFolA facilities A2 9] request & facilities AlZolA

application AT o 29l Au]2x wAIX] = AH@AA R AY2 FA (interface between facilities layer and
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[0120]
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ITS-S applications ¥ FA-SAP) S &3] 3=},

HAAZE AF (Facilities layer)= A9 o Z@ Aol AFoNA Aold thkdt use—cased EAH o= AT
I UYEE AYIE 98 $3stH, o7, application support, information  support,

session/communication supportE F3& = Qlv}.

A2 E] AFE (Facilities layer)e 7|®2Z oz 0SI 2ol 4% 37] A=, o) session A%, presentation
A%, application AlZ, 71%S AL, FAHoRE 1TSS 8 ojZgAcld AY (Application
support), A¥EHo]M 29 (Information support), AA/EA A9 (Session/communication support) &3 %
< HAHYY (facilities)E AT}, o714, HAZE (facilities)= 7|5 (functionality), A=
(information), Hl°]¥l (data)E A&T3t= AEWE (component)E | gHr}.

of e Alo]d A1 #2lE] (Application support facilities)i= ITS application®] &2& (F2 ITS &
AR A R AT AR A, 2 2o oig #E]) Adake Aotk 4] ofEgAeld Ad #H4A
2JEl:= CA (Cooperative Awareness) basic service, DEN (Decentralized Environmental Notification) basic
service &°] At}t. FFo= CACC (Cooperative Adaptive Cruise Control), Platooning, VRU (Vulnerable
Roadside User), CPS (Collective Perception Service) % AMZL AMH|AZ 93t HAHE e (facilities
entity) W THHEE wAX]7} 71 Hejd & Q.

A 29 ¥A2E] (Information support facilities): TF3F ITS applicationo] ol&] Al&E F5% dlo]
B ABY do]eHo]2E A|&sl= HAYE (facilities)Z Local Dynamic Map (LDM) S°] Slt}.

A/ EA 29 HAZE  (Session/communication support facilities)¥ communications and session
management S 93 MU AE A T3 facilitiesEA] addressing mode$t session support S°] $Ut}.

wek, HAFE (facilities)= &% HAZE (common facilities)®t Z=mel #A2]E] (domain facilities)®=
Ud 2 9}

% H2AYE (common facilities)™ TFeF3l ITS application®t ITS station E2Zto] TR3 FEZA AMuj=y
54 A= facilitieso]™, <« &A time management, position management, —LZ]3l services

managementss©| AT},

ErfQl A2 E (domain facilities)© ¥F (3} & EH9]) ITS applicationol ¥t B a3t E3H3E AH| A~
Y 7]%5& AFstE facilitieso]™, <24 Road Hazard Warning applications (RHW)ZS 93 DEN basic
service 5©°| UTh. Domain facilitiesi= optional 7] 2.&A ITS stationol 2|3 A Y= A oW ALE-E X

o)1=
R .

A% #F (layer management)T facilities AT &9 R HY ddd AHE @ 9 AH|28 £+ 9%
S 33, FHABE MF (interface between management entity and facilities Z%) ¢} SF (interface
between security entity and facilities Al%) (E% MF-SAP, SF-SAP)E T3 $¥doz A 9 FHH).
Application AIZolA facilities AZT229 request H+i= facilities AlZolA] application AlFS22] AH|
2 HAA = BEARe HE-e FA (£E FA-SAP)E Ea) o] Fo|AH | facilities A5 &9 networking &
transport AT el e AMu|~ wAlA] 2 FHAHRO AFS NF (interface between networking &
transport A% and facilities A%, & NF-SAP)ol &J3l] o]Fo]xIt}.

st ERAYE “2EZN UEYT T2EF9 Y& 53 5F (Homogenous) & ©]F (Heterogeneous)
F TS AR HENAE e 98 #falﬂf‘&ﬂ}. o 24 TCP/UDP+IPv6 & QIEYl Z2EF
By AL g9E 2 AF YEJIAE Alest], BIP (Basic Transport Protocol)$}
GeoNetworking 7]¥F ZREZS o|&sle] A% UELYIE FAAL F Aok, old AYFH A AR
(Geographical position)& &-&3% WEHAE Add + Avt. A% HEYA ASS access layerel AREH
= 7]&ol 9F=4 o2 (access layer technology-dependent) AAIFAY TAE 4 A2, access layero] A}
€5+ 7]Eol 4% glo] (access layer technology-independent, access layer technology agnostic) 7%

A 48 & Q.

32 ITS VMEYA & EWAFE (network & transport) AT 715 3719 2. 71EFo =2 I1S UEYA &
EWAXE (network & transport) AT 715 0SI 3 A% (network AlS)<+ 4 A (transport AlS)d}

A EE BAS Gest e 542 A,
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EWAFTE AZF (transport layer)S A9 A% (session Z%, presentation A%, application #&)¥} 3}
9 A% (network AlZ, data link AlIF, physical AIF)elA AT AMH| A AR} ARAGRE HALd=
AA AZozA, £ ITS station? application®] Xyl dlo|gl7} BAX =2 3}= ITS station?] application
processdl &stA =St EE FEete 9TS b, F7 ITSAA 1EE 4 Q&= transport LREFL 4
24 218 0P5. 104 Hel% 71Ee] QEYl TEZe ALgHE TP, UDP So| glon, BIS 5 ITS 9 9%
transport TEEZ So| 9]

HENT ASS =84 T4 2 g7l Ad W2/ 42 55 245, transport AlFolA AFvr2 7]
XA =g F4 E AY AR/ 5o HARE UEYA AF 4 Ao Frtete 98-S s}, ¥
Hhalol o2 A ITS station ZF unicast (FFYZWE), broadcast (BEEMN2E), multicast (HEIF|=

E)
o] mHE F AUr}t. ITSE 93 networking ZTEEZFL GeoNetworking, IPv6 networking with mobili
support, IPv6 over GeoNetworking % UdstAl i1 € 4= A}, GeoNetworking TEZEFL W3k 7 A
ot olyel, AHS X383 statione] YXAHRE o]83 forwarding (E9Y) €& forwarding hop 70
S o] &3 forwarding 59 ThFd dE A2 Fe A9 WAE F84F gl

om ol-) Q o M 2

YEYT & EWNAEE (network & transport) A=}

i)
i
e
)

=
[

)

2] (layer management): network &
Age Fase], BAARE W

transport A& &9 H HAY FHH HHE #HY L AMuxE F=
(interface between management entity and networking & transport A% AP) ¢} SN (interface

L
L

MN-S
OH O]:‘g—é(‘) o7 x—]x:)— \:ﬂ _LOQ

=

BE
between security entity and networking & transport A%, TX SN-SAP)E %
U} Facilities 7153 networking & transport A% 7re] kel Mu|amiA)x] 2 #AedHdwol Ade NF (K

F-SAP)oll 9]af] o] F X ™ | networking & transport A5} access A% ZFe] AMB|AwAIX] 2 FAE A H O

=  proa-

= N
28 IN (interface between access layer and networking & transport A%, T IN-SAP)o]| & o]Foxl

R

i

B ITS network & transport Al&<, FdI mld7bA =2 71E9 P HolEE A Y37 sl 1Pv6 2+ TCP/UDP
A Qstar Qo 1TSS 93t T2 EZ 2= WSMP (WAVE Short Message Protocol)E A< slar tt.

it

WSMPoll whe} AA = += WSM (WAVE Short Message)®] packet 7+%F2 WSMP Header ¢} Message’} A%+ WM
data® TAE ;. WSMP header+= version, PSID, WSMP header extension field, WSM WAVE element ID, length
2 F4E.

Version < 4bits ¢ AA] WSMP ¥ HE YEFAE WsmpVersion ZE=9} 4bits 9 reserved chi Aol =},
PSID + provider service identifier = A9 #@o]ojol A application ° uwg} & FHo, FA7] FolA 2
23 A9 ASS BAHS =Y =95 U}, Extension fields = WSMP header & 3#4sl7] 93 A=z
channel number, data-rate, transmit power used ¢} Z< AR Eo] AAF ). WSMP WAVE element ID + A%
%= WAVE short message ¢ E}S X A43tA ®t}l. Lenth + 12bits ¢ WSMLemgth Z=E& S5 ﬁ%E]t WSM
data 9] 4o]E octets @ =2 A AINFA =W, YHA 4bitst reserved Fo] Ut}. LLC Header = IP data
oF WSMP data & TEate] AET 5 A HF= 715 o, SNAP 9 Ethertype & €3 F-H€th. LLC
header ¢} SNAP header ¢ %% IEEE802.2 oA A< o] gt}. IP data & A% dl= 7% Ethertype &
0x86DD = “d743te] LLC header & T4%th. WSMP & M &3k 49 Ethertype 2 0x88DC = AA3te] LLC
header & 4@t $21719] %9, Ethertype & 2l &} 0x86DD ¢ -9~ IP data path & packet & %
Buaz, Ethertype ©] 0x88DC <1 79~ WSMP path® &7 XA FHt}.

M| AF (Access layer)S A AFC2RE e wA XL HolHE Eg 7 AYS i AFse 9IS
TP}, AA A~ AZ (Access layer) 71<=2A], IEEE 802.11pE 7|wkst 1TS-G5 = E41 7]<=, 94/%30
A ol% EA 714, 2G/3G/4G (LTE (Long-Term Evolution)%)/5G % 4 AZ# (cellular) 4 714,
LTE-V2Xe} NR-V2X (New Radio)®} 72 cellular-V2X 2= A8 541 7]<, DVB-T/T2/ATSC3.0% Bl X7

A" WE 7=, GPS 7= sl H82 F v

o]
=
[ez]
H

g

dole 2 A% (ata link layer)e QAo o] Qi A =B 7 (EE AP 1) 249 4L
*H"% HENAAZ] A8E & YRS AF ozt g B AU WBNIE Ao 3AF TREDS
F/eW/ARHE Vs, 25T dolHE AEVARAY B (EE T 0w e TFHHE Teoly

=

HE
(Frammg) 7, RUE &3 e S 1o £5xE5 BHAStE 38549
o] B oF79 ool dHstA AT gEo] EFom
=

(Automatic Repeat Request)%<9] W2lo =g Al

o

Flow Control) 715, (E8] A% )
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o & AdESE 75 o5 T £ HRlot AK AEE EFsE e Hsr] 95l
A2 ACK A5 o] dAMST (Sequence number)E F-3h= 7|5, 283l WEYZ Entity 7+ dloly H39 A
A, A4, @2 2 doly AF 55 Aojste 7Ie T% FASTE. 19 0P6.19] data link layerg T3t
LLC (Logical Link Control), RRC (Radio Resource Control), PDCP (Packet Data Convergence Protocol), RLC
(Radio Link Control), MAC (Medium Access Control), MCO (Multi-channel Operation) 7% (sub-layer)®l
& F8 75 v 2o

LLC sub-layeri= o1&] AFolgt 319 MAC F-AIS Z2EFS AES = Al st W EZ2X ] #AgE T4l
o] 7bFeEE 3t} RRC sub-layer= A Wl & oA Zagh 4 A28 AW g, FHolg waxe] da

e, &y} E-UTRAN zke] RRC 2 de] (2A/FA/3A), olerd #e (=), A=2H 1] eNodeB

(e}
T s
7Fe] UE Y 2E AE @ (IB) 374 Baet oo digh Ao}, v (IE) 58 ¥, ER9 A DY U414
Bol, 7] #glE 33 ROt B, RRC WAIA] d33 5o 7]5S F8sktt. PDCP sub-layer+ ROHC (Robust
=3 [p 9% A3k 2= ¢

Header Compression) 52| & WS 3 AL, Ao wAA] B ARER} H]o]E

o] ¢t53} (Ciphering), dlol¥ 24 (Data Integrity), A=W F<tel dloly &4 WA 59 7|5S 53

gt} RLC sub-layer= )71 2] 3 (Segmentation)/™8 3 (Concatenation)S &3ll, ¢l PDCP Al o2 H-E 9] dj

21 MAC AFe 818 A7|E 2t3o] dlojy Adsti, dE 2/ % AdS #AHE T deoly dE A=A
3}

=
g, 4 deleEel w4 el AYY, FRAL & SR UAC sub-layers ofe] wEFe
A=

ﬂil
4

_L4

E
2
>

5L O
1, A= (e}
AFES H3Ell, == 7 FE/AY T Al D AT AA HdEdE i S Physical layer Z#H Q) EHof g3
E 7%, $AY/FAE Fho o 2 AE Je vk HE, FE A, EYuA Ao ZAE HEse
59 9&s 33t NCO sub-layert HF/H F3¢ AES o] &5t thdst Mu|AE gy oz AT
T JEE M, F8 Ve EA FIF AddAe EfE Tl5 (traffic load) & & AE=R g3pyo=
Bkste] ZF ok Al dolAM e A 7 B4 Ko FE/4ES H A,

=28 A2 11S Als 7249 Hske] Asom wmEok JAEujA Atole < EM] olaE

~~
(@)
S}
—
-
@
-
w2
D
=
»
D
N
= |
=
ity
o
N
-
—~
(@)
(@]
=
Q
@
o
-
()
=
jab)
=
=
@D
=
1]
192
@
1]
192]
=]
@
B
=
~—
|

l
of
ol
-{n
2
=
)
N
-
>~
-
o
o
e
R
1

(busy == idle)& MAC FAISAAl &el= 7les FHFT.

f&ﬁ%, SoftVeX Al2®lE UU Q1B Ho]AE o] &3k V2X TAlo 2, SoftV2X AW 7} VRU (Vulnerable Road User)
V2X zpeFo 2 FE VRU wWlA]A] HEi= PSM (Personal Safety Message)S <F413}aL, VRU ®HAA] HE= PSM |
of 7|uksle] T VRU & Ao HARE A& FA, %tﬂ VRU & AFE0] o)Fsle B2 4% 55
3, A AR 7|wsle] FE VRU B A 5 Fu 58 dEE dARE A
714, VRU wIAA] T3 PSM WA A= (U g o] 2= “71 SoftV2X Ao HF == wAIA =2, VRUS 9
‘1, ols W, ols AR, &% F 7] VRUA g o] A AEE T F k. =, SoftVeX Al&EE U
AEjHo] =5 E3 V2X A1 #eE VRU H/EE AFE9] o BEE FAsta, WEYA 5 softVeX A
d olsd AR 7|Zste VRU T Fd AE, WU ol &5 &5 Aojste #Aolth. Te,

SoftVeX Al2=®l& VoN F4l3 st 742 = o).

./Jo: ],‘— }\]/\E410]

VeX FA% #AE toldE B4 (PG5, DSROS FAsY] ofel® AHgA gH] wi maAR u (RU FA)E

Kok SoftV2X Al9le Bal FW Abe mi VRU) R4 4w, o4 AnE AFAY A
T 5 AT, olF Bal, A7) toldE 41 (PC5, DRO)) ] ol AMEAl ] i waA B
A Fo ARERIE ke BE we F v,

olatell A=, A7) SoftVaX Al=Elol A SoftveX Awl7l 37) VRUSS] Azo] eZe] 83 RU A2 WS 44
i, A7 AAE RU A2 Pe AlTsE e AAE dEig.

PSM path history ¥41-& %3t VRU stochastic path &4

71Ee] AFEL V2X BAE U S 7] A8 B2 Ax AR (MAP) & o8& F gloy, WRU B2 =
FHsh= Axol tedhs Ak ARIE AFHA FobA olF dRE d5dhed Ak RO =gs WA Xt
aL k. ol AellA, BagARe] FAQl VRUZE 8 7Hed 425 UAES} sk o] Fasit.

T 11 2 X 128 SoftV2X A|2¥le] SoftV2X AW 7t VRUES] VRU WA A S 71%38te] VRU A2 WS WA=
WS Adsly] $gk =weln),

T 115 #Fxe, SoftVeX Al2=Ele] SoftVeX MmE VRU Eo] Ul dlolf (Ex, A2 Hole)E Hsln
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E 0 oAA e,
of tVaX Amli= 4
, A VRUES] o]
At F2 Al me 2w AA A g HellAq e ols A

w

. & 140 E=AIE upe} o] ] SoftVeX MWl A7) olF ARES A kol 71xske] H ARE

= AT BE FFE AE)eta, Ay W AR25E 90% WY ARE9 £S5 A7 pathWidthz 2

= 14 ( 7] VRUE S AZESo] wet A= Zo] 10uHZ A&, 90% 8 e 7

P RS A2 %L 9.3 uE7E 2 5 Ak, £ 14 (b9 A (o 7))

= Zo] 2mH 2 AEH, 90% WY W ARESe 7]ukat
1.8 ulg7} 2@ 4 Yo, 39, & 14 ()9 ¥ Fd A=

7] pathWidth® AA=

B
AAR o SoftV2X A1 (FEE, RSE F 5 W/EE F 6olA AgHE grHES E3ste= A7) VRU
2 WS AN F k. =, SoftVeX 4B (=, RSUE VRUS A5 Ao F 5 W/EE F 6ollAe 7=

1 g2lo] wel 7] VRU A2 WS AT 5= Aok, A7) VRU 42 912 54 Zone 992 7AE 4 . A
7] Eole oy AREo] xgdE = 9, A7) oY H2ELS H59 wrEe 3oz Hod 4 gk, A

o
O
u
s A
ol
tlo
S O
N
o
R —
ox
N
-
=
(e
ox

A , = W (DF_PathMap)& ZonelD @ Node E% ©o]#HZ NodeList® A=
F At A7) === DF Node BAlo &2 FAE 4+ 9l

5
ASN.1 Representation
DF_PathMap: := SEQUENCE { ZoneID INTEGER —— 16bit random num
NodeList SEQUENCE [1,100] = DF_Node
+

DF_Nodet ¥ 63 o] t4= 4= t}. DF_Node =% (Node)E FHEHIF7] 98 16bit 2] random #< 71A
bNMdD w=dA VRU 9] o]Fsl= Hit £52 Y= ArgVelocity, =59 path 7} 4L 3¢ =

X 55 YEMHE RadiusOfCuvature, =29 &2 YelW= pathWidth, 3|9 2o FAS oAU, W#} &
S AS g Ueld 4 2= Event® T74E 4 At DF Node® F71E =2 Gt 08 o) AZdyE £
4o AR7F 275 ZRAE A B ZRAE B gt ARIF x3E ¢ k. A7) ZRAE A B Y] ZRAE B
Zr kol W3t ARE ZQEES FEE 4 9= ID (JointAID, JointBID) % ZIE9] 9% (JointPositionA,
JointPositionB) & FAlE 4 Qt}. HE3F, DF_PathLinke A7) 4 FAEEA
QHWtPMM&mLPMWMmWﬂml lE%iﬂﬂl,ﬂﬁﬁfiEgg v
AT, A7) PathABLink & FQE Adlx A
ZQlE BollA ZQAE AR F83}+= VRUL

>mm

lo X
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HZ6
ASN.1 Representation
DF_Node ::= SEQUENCE { NodeID INTEGER —-— 16bit random num
AvgVelocity INTEGER -= 0.01 m/s unit, 0 is stop
RadiusOfCurvature INTEGER —— Im unit, 64500 is straight
PathWidth INTEGER - 0.1 m unit
Event INTEGER —— EventCode table
JointAID  INTEGER —-— 16bit random num
JointBID  INTEGER —-— 16bit random num
JointPositionA DF_Location -— from J2935
JointPositionB DF_Location -- from J2935
PathABLink SEQEUNCE [1, 10] = DF_PathLink
PathBALink SEQEUNCE [1, 10] = DF_PathLink
}
%47] DF_PathLinks= 3£ 73 o] NodelD, »=E=7} AR W3S Jeld F & NodeAngle, B 4% =2

?%3R5Q%%QHWENM&ww%U@ﬂﬂi;ﬁgiiﬁﬁélﬂq.

Z7
ASN.1 Representation
DF_PathLink::= SEQUENCE { NodeID INTEGER -— 16bit random num
NodeAngle INTEGER —— 1 degree unit
NodeStochastic INTEGER -— 0~100, % unit
+

= 152 DF_Nodeoll 7]Wkate] VRU A= WS A= WS Awsty] 9s =wo|t).

SoftV2X AM® (& RSDE 3% VRU AZEd 7|0kste] VRU-AZE w45ta, £4% VRU-F 29 7]7Es}]
¥ 5 WA ¥ 79 wkE DF_Nodeol| W3l #ES AAsta, A4 E DF_Nodeol| 3 HES Tl wAAS A

=) =~
3% %+ v,

A, = 152 #F=x3shd, DF_Node: NodeIlD 7} 00191 ol thdt ARE ¥33 £ v, 7] ==&
ArgVelocityZ} 10 (5, VRU 7} 0.1 meter/s & ©]% )2 &, RadiusOfCuvature”’} 645002 (727} ZAl), Path
width7} 50 (5, A& Zo] 50§ ) o2 Event7} 0 (5, o|HE §l&)oz FAE 4 U},

E3, DF_Nodet: =X Frtollde] Q1Ed thg Frrt A9 5 3 T ATk oA, ZAE Ax 1012]
JointID % [100,1001¢] $1x7} 49 4 iz, FQIE BE 1029 JointID ¥ [100,2001¢) $1x7F #4849 &
k. o714, VRUSH BEE ARE A7) FORAE (RAE A E ZAE B XS ddste A9 ged
ATt

thgoR, 7 AE (XIE A BE £E B)olA A4 Z=7} PathABLink %/EE PathBALinkE 3] 7
B9 4 Ak, RAE AA £IE BZ @ Ei o] Esh: VRU e o] FRE XIIE BAA #7]5E 3
A4 ol A2E M 4 Ak, 7] 3 7k olF AR NodelD7} 291 =9t AW A1 B2, NodelD7} 391

2 A2, NodelD7} 491 =9} 49 A3 ZAE22 742 ¢ dvt. A7) Al A2 e
27059 7% (MZF W) W 9 70%2] FE FE7F 749 5 Ak V] A2 AR g 09 4% (FE
wak) o] ek 9@ 20%0] FEo] FAAE Ak AV A3 AR diEiAE 9050 A% (MF wEk)e] W
10%¢] &8 AR7t 742 F Ak, of7)A, L71 A3 A2l gk FEo] 10%0]1, 47 Al B2 g &
o] 70%214F, 7] VRUE 37| ZRJE BAlA 7] Al A2 JIistA Fasta, 7] A3 =2+ VRUZE H st
7 Tﬁﬂo}ﬂ %‘% A7eS o 4 vk, W, PathBA & XQE BolA] ZQE AR Fat= W3k AR g

0 A

T 16 ¥ & 172 = 1Dl 719kt VRU A= ol tist AR E ATt WHES Aystr] 98 Edeln,
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O = EelA Ael upe} o], SoftVeX MM E F3E VRUEC sk VRU WA A& 7]Z3te] VRUEC] A
Uzt ols AZEC Y3 A= doleE F5T 4 Q). SoftVeX AulE 7] A= "ol 7&xee] == U
ZRIEE AAsta, 2449 w=d ggates == AR 9 2AEY gigste XRIE JHE TSt WRU B2
WS XS 5 Qltk. Yoprl, A7) VRU AR We = HE A" S Qo

TAHoZ, 7] SoftVeX MM & HEZ VRIS ol% Z2Sd ud Jus Fysn, £3589 WSS o%F
Amgel o@ Auol 7zae] & UE xdE U wsel A4swn, 47 24 U= ¥ wsd oF 4u
e TS £ NE R AE WS ART 5 Atk o714, Y] B 25 54 22 s|FoE vy
T2 F 9dar, A7) SoftVeX AME f1% B A 7|xste] tigste EES AAsta, AV A" & E
2 Weshe VRU AR WS ANE S dvh B3, P7] BEo 25 A4S tgshe soneld7t vel M4
Gtk i, 7] Bl FEL AR 9ol oMAHES vy PRE £

MEE 27 wE D, wE AN, XOE AN, 2 ANE EFT 5 Atk ] A2 s ddd w
s

ID, ZJE A2 ZI= (NodeAngle), F13& 2E (NodeStochastic) o thdh HARE ¥38s 4 9
7] VRU A2 WL ZJES izt Hr, 7] ZJAEE 7t A4 A g == AR 5& ¥gd

oz
o
ot
jus)
=
S
i
o
o
N
w
o
-
Y
\)
><
2
=
h
rlr
=
w2
(e
rr
]
=
(e}

¢

= = =
of 7lukate] VRU ol AUt ARE B4 Ei U 5 i, $HY we BAE AR5
59 Ause JRE Tl U AR B A4 5 A o A

A =

VRU = wWiol 7]9ksto] zHile] o5 olF 4

=2 ] RES FHHoR o3 £ glen, Ay Az
We 7] VRUECIAS RU 79 RaelE A4 Ege F B ohye AFlME YY) VRU B2 W A
e Ao 7 Yy 4 9y

-
RU E°] F&2 olF3dts Z29 dEd 7|dtsle] VRUE Hashy] 93 528 &
v

o

b o 2 o e
o
o,

SoftVeX AW (H=, RSU)= VRU E2FE 4 w2 JHE 7|Wtoa VRUE g o]F HARES
FZotal, F29 A7) VRUEY ol% AR 7Zxste] w== AR 9/EE 2QEJ 3t ARE F3kstE= VRU
AR We AT 5 Ak, SoftVeX AW (FE, RSUE A7) VRUE®] VRU 42 ol 7|ukdk Hoj= e 7
2 q5E 7T 5 AT A4 WRU A= #Hs A7) VRU SolA A 5+ iz, ol Fal VRIS 4=
&) Ass A F4E & Ut

olstell A, 47 VRU A= wel Jlwele] RUZF A2E dFetn, d38 AE LS WU NS A%

VRU A2 E F8317] $1% PSM HA|A] FA

gl tig RS W 2k VRU A=), VX ZxA A& 5 k.
= VANY & glom | Ab7] PSM 2/mE VANS A7) X

o

oft
Bor

o=
z

o

Sy

o

ahi= WA= PN 5 S )
A ARE X3 £ 93, A7) AX A olFAd AR E FF dFH oleAd AR PathHistory ¥
PethPredictiono] w3 HRE tv] E38 4= Qlt}d. o§7]4, PethPredictione AEa} So|A] 433 BSM

— O

(Basic Safety Message)®] PathPrediction®] HYE A= AFEE 4 dor}, UAF =9gkA] glo] thaksh o

¥ ARE 72 U AuE Edsked 489 e 5 A

[e}

o

Fol =, VRU AF8 == Arefol 2 g3k Al 28 PathPrediction DF +%Z Al¢tstt}. &3k, VRU FAEo] 4
AMEA AeE DF 729 PMS o] g3t HEE Q 5 o
A ek},

T 18 9 & 19 VRUS| o A2E x4

7

i)
tlo

o

e pge A 98 Rl

T 188 #F=3tH, VRUY ol HE E= VRU Z & (DF_PathPrediction)® VRU 7} %18 & W3S JHo=

(DF_
Uet = 'radiousOfCurve' 2 'Confidence' = EdH F <)

TFAHeZ, VRU HAIA ] Fx2= s1719) # 83 o] A el (Position, accuracy, speed, heading) *
B9} 7Fo] mandatory Ulo]Ele}, AZ F7F AW (PathHistory, pathPrediction) 2 VRU F7F Ae] AR
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(UseState, Propulsion, Cluster size, attachment)”} Optional® &A1& < At}.

Z 8

Object Type Description Mandatory/

Optional
basicType PersonalDeviceUserType Mandatory
secMark DSecond Mandatory
msgCnt MsgCount Mandatory
id TemporaryID Mandatory
position Position3D,-Lat,Long,Elevation Mandatory
accuracy PositionalAccuracy Mandatory
speed Velocity Mandatory
heading Heading Mandatory
accelSet AccelerationSet4way Optional
pathHistory PathHistory Optional
pathPrediction PathPrediction Optional
propulsion Propelledinformation Optional
useState PersonalDeviceUsageState Optional
crossRequest PersonalCrossingRequest Optional
crossState PersonalCrossinglnProgress Optional
clusterSize NumberOfparticipant Incluster Optional
clusterRadius PersonalClusterRadius Optional
eventResonderType PublicSafetyEventResponderWakerType Optional
activityType PublicSafetyAndRoadWorkerActivity Optional
activitySubType PublicSafetyDirectingTrafficsubType Optional
assistType PersonalAssistive Optional
sizing UserSizeAndBehaviour Optional
attachment At tachment Optional
attachmentRadius At tachmentRadius Optional
animalType AnimalType Optional
RegionalExtension REGIONReg-PersonalSafetyMessage Optional

3], VRUY o4 A=E EAS7] A PathPrediction® WAAS S VRUZF 439 A2E o Z3to] of
2 FW zEkolu VRU o] el 715o2 ofgl T 99+ o] DF_pathPrediction®] T4E 4 Slt}.

x9

ASN.1 Representation
PathPrediction ::= SEQUENCE { radiusOfCurve RadiusOfCurvature,

confidence Confidence

)
% 985 F=ehd, DF PathPrediction VRU 7} W& df= WS oz yehll= 'radiousOfCurve' %
'Confidence' & 4% 4 At} 7] radiousOfCurver= -32767 W] 32767 & Aok shte] A4 o] A4
2 4 v oJ71M, radiousOfCurve =ie] Wek 8l Swlo] whx 53 e e 3 5 o, <3id,
%47] radiousOfCurve®] 2 WHA|F9 Zo|& w97t 10emY F A, SFUAA FrdA (E=, ) upet
IHol Fete WS uEd & gtk e, A7l VRUY ARV diem AXse AR A9
radiousOfCurvei= 3276722 A" 4 9lv}. X3k, 'Confidence'i= DF_PathPredictiono] W-&3t= H=Z=2 3
g gE5S Uehlle grolth. A7) AER A9 gEo] & 4§, 47 Confidence's 2 o= HA44

u|gke

T QaL, A7) AR ol JteAo] HS& Aol 7] Confidence' HE] AFE A
o)

=
sof FH FAEel des 2L 5 ot

o714, VRU ol W3+ PathPrediction #< BSM ¢] PathPrediction HolE ZIthE ALEdE 4
9] PathPrediction= 2tFo] MXste Wk 2 AES &3l AEd 35 vHE 7Rkste] ghol
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271 VRUS disiM= AskA] &S 4= k. =, 71¥ BSMel W3+ PathPrediction®] A& A7) VRU A2E
rdsted A3skA &S 4 Aduk. o7dl, VRUE FHe] weEl f80)e zlo] BAEA gow Hztow wiEf
< A3 AU AR ANA FREE] HEIE 5 thdd AERE SHY ¢ Ak, oldd FAYE TE WA
o=2nk ¥¥35t7] oy}, upeha, VRUO A3k VRU A=9] 3 wWye] AHod "art i),

T 195 #x3d, WRU A2+ (a) WA (e)9 H2=2 1384 5 ).

T 19 (2)9 A=Z29 A%, VRUZF ZEZo|u Aol Wt 98] 90 ol AZE wAHsE Aot = 19
(b)e] A=Z229 A%, VRUZF 2] A3l uwet 54 oS Fyste 499 =19 (0)9 A= A%,
VRUZ}F 2l& 5ol & g8t Aotk = 19 (d)9 A= W sl 450l 9

$E VRV FURE 5 94 FZAA APste Folt. 53
oz P o,

o]¢} 2 VRUS TheFst A

il

S XE37] Y3k AJZ& DF_PathPredictions Ao Fart Q. oA,
PathPrediction®] th3gh %ko FTH Y FEo] ofd 44 A F dFH= A o= x84 4 Jdvh

TFAHOR, PathPrediction (ASN.1) ¥ 10 /e X 113 2o ¥ T AJg"E 4 o, 4
PathPredictione 54 A7t 1H4 Fof &A= VRU 9 47 A& sequenced] Wigh PathPointList, 7]

A Azl i3 Timelnterval 2 confidenced &tv]Elz2 AHol= 4 vk, ] w@siabd, A7)
PathPrediction 574 Azt 7HAe] wWE oFEH= AXE9 AAd2E AHod 4 Urt. 7] PathPointListe®
Aot AEE B3 WU 9IXE Ald2 FEHE 18 5 k. o714, A7 Ald2 el 1 119 A9 v
o} o] 7|F AAZEHFEH = Z Axe o] Fo HIHSE OffsetLL-B18 F2AS AFE3E 4= lt}. oA,
F7] OffsetLL-B18 22 91A] 3k & LSB HH 18bit TS MG+ P oz xS XA zto] HS HHs}

= dole B@ $4Y 5 Yk,

N

N

ASN.1 Representation

DF_PathPrediction ::= SEQUENCE {

PathPointList SEQUENCE (SIZE(1..23)) OF PathPointList
Timelnterval Time

confidence Confidence

}

ASN.1 Representation

DF_PathPointList::= SEQUENCE {PathLatOffset
OffsetLL-B18

PathLonOf fset OffsetLL-B18

}
ojstell A=, 71 VRU wIAA7F A2 B or F@e VRU Azl gt ARE Eddstes AL A= Ay
ot
208 559 VRU AZ5 digh ARE xFste= WU wAIAE AHer] §13 =Holrt.

3t nkel o], PathPredictiono] 54 Az 1149 YA 50| et A|F=2 H&SS, PathPrediction 3}
Lkl VRU A&7} obd 9] VRU A 250 digh Jrrp x3d 5 glek. o7d], VU9 ol FEE As 5ol
o3 Aol WA, A7t 5 AR AYS A% AR WA F I 2B odidd 4 k. o]9k Zel, VRU
AZ2E AFI o2 ‘ﬂr"oﬁi} oy HAREo] oFdE 4 A vk, 7|E PathPrediction® & VRUA th3eh
PathPredictiont 59 VRU A2 thd ARE X3ates 742 + Aok, 79 A=yt 3 VRU 4X|7F
A7) B4 WU ARES ;@6}% VRU wIAIAIE 218 Ao 7] F9H akgolv 5= VRU A= 917 4
ol W7 7Hee WU 425 v dFste] g 5= Q.

=208 FEshd, VRUE 2 gl 7]wkete]l H429] VRU A2 5T 5 gtk oA, VRUZF aapRel] X

|
nNo
~
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Qe A, A7) ROl E ARE AEAHoR %4 B2 W A7 el AL AUE WU A2, A5 4%
o web the A= (Path2)® o] 984 tlZlshes VRU A2, ¥ F9 BEE AU 23 S35k VR
ARk A5E 5 Ak, ols @ol U AR B A dF® A%, Y] RUE B9 VR JRE REE ¥
b PSS AE S olth FUORUY W AE 47 PSIS Fal A7 WU o5 4 Qe w4
28 v 53 5 U

Aaedlh upel o] E=e]l VRU ARES d=d7] Y8, PME Optional Fieldol &A4dl= DEE 7]Ee
PathPrediction®| A MultiPathPrediction®.® ®WZHE < v}, MultiPathPredictione 34719 X 129} o]
MutiPathID, MultiPathPointList, MultiPathExpection® A€ 4= dt}. oJ7]A, MultiPathID &= 2} VRU A=
o] If W&eli, MultiPathPointListi FellAl kSt  PathPointList ¢  Al#Z (SECUENCE)e]az,
MultiPathExpectation 7+ A== X & o4 55 veldl= gholth. g, MultiPathPointListollA d&

T 7€ AR o] FER ARV 2¥E F& A

ASN.1 Representation

DF_MultiPathPrediction ::= SEQUENCE {

MultiPathID SEQUENCE (SIZE(1..5)) OF INTEGER
MultiPathPointList SEQUENCE (SIZE(1..5)) OF PathPrediction
MultiPathExpectation SEQUENCE (SIZE(1..5)) OF INTEGER

}

E=, A7 VRUE =1L WA = 1794 AR 7] SoftVeX AW 7E A5k VRU B2 ol 71xste] 4] o
FARSE 5T o

TAMeR, AV WU AR WS = o] ARIF wrIE= REC dig 91X AH B YY) = ol AR
7zt g g8 AR, 47 AAE ZRIEE VIEoR F ERIE Afeld] F4H ole AR U 42 4n
S XFS S Adn. =, AV VRU A2 el 7] 2R1E 4R 3 AR gue E 1D EE 7EE § gl
°of B, 471 WRU= ARe] 91x1e] Ak B 9k 7]xste] dgdhs & IDE AAskaL, 47] VRU B2 ]
A A2Ad & el dSste 2E AR 2 AR AHE F2T F oivh QY] WUE FE2E 29E 4E 2
BE AEA 7)Zste] Aol shf o] o]F AR R olF AR W HE ARE A4 5 Ad. oddd, 2
7] VRU= Apale] A9 B (e, 3% 89) R 91A AHe| 7|xske] 7] 2AE AReA AAle] ol 4
=ob fd 2RIES AT 9lal, Y] BRAECM w1HE F ol ARES CdFHE 4] Aok g
wel ole AR AR g olvh. =¥, Y] AR AR v|zste V] Aefk she] ole AEel wig 7
2 5E, AR % 5% 24T 5 vk dobrh, 7] WRUE 7] 24" QESH ddE dE gr 7]z
of 7] Hel= s ol 4= FES AAT + dd

ki

21 YA & 248 A7) B4 VRU ARES 238E PN &8 WS Awsty] 9t Tdolt),

T 218 S, VRUZE wAbRe] z19)sh

P Brol ddE 550 WU d=s0] o A (PSM #D)& AEd & do. =, Al
PSME H<=o] VRU d=5o] et AR R 47] 552 WU =& 242 did &8 s £9dd -+ o

s

TAReR, = 225 FZE3H, VRUT Al VRU A& (pathD)S Fd Z& dvgx 349, 7] A1 VRU A=
(pathl), A2 VRU A& (path2) % A3 VRU A& (path3)ol w3t EBe] VRU ZHERE0 wish AR
(MultiPathPrediction)& 2Z%3le= #l1 PMS AEd & Aok, BF, 7] A1 PSHS 7] A1 VRU B=
(pathl), A2 VRU & (path2) ¥ A3 VRU A &E (path3) Z+Ztol| thal A-&% 70%, 20%, 10%2] &5 HEE 4
x5 4 gk, o] B9, V] Al PSMES Al A1 AFF (V1) B A3 Ak (V3)2 3 Wk #E s
ol o F8 A5 AHIQl HelA 7] VRUSF SEo] odFH X &2 vl 73 AdHE FX5HA "ok, VRU 7}
719 A1 VRU Z2E we} o]sd A9, Al 2k (VDHEY =7 3d BEd AYste A2 25 (V2)2 7]
A1 PSMel| 71&3te] 7] VRUSE & 8] 55 A2 + A3, 7] VRUAA A1 VRU Z =2 #dste] 5
A Az TE SEC] due 98 HARE SEE F Add (= 219 AU 1), 974, 7] A2 2Ee
CAM extension, VRU Trajectory Interception Indicator (TII) ®/X+= BSMES =3 7] 918 AHE A7 VRU
oAl Age 4= b, w3, Ar] Al PSME 42418 RSU= A7) VRUSIAl SPaT ®IAl#] (Signal Phase And
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]

T, A7 A3 S A7) Al PSMe.ERE VRUZF A2 VRU A2E wig) ol5d 5o thalt Ar (20%)°] 7]
5 VRUSHS] F& 7hsAdol =4 ¥tha st Mo A wAIAE AFsHA et A7) VRUS
e YT = k. o9k =], 7| PSMY Aol shuhe] VRU AZ (A7d], Al
shal=nl, A7) A3 e A7) A2 VRU A== A7) VRUZF A9 4= 1SS A

o R, & 238 FEIIH, 7] VRUE 7] A2 o2 RE 5 99 AR 2 7] SPal wA|X]of 7]
3lo] VRU A2E AAAste] A7) 249 VRU A 250 3k AW (MultiPathPrediction #)E fulolEd
At 7] VRUE dulolEdR 7] B9 WRU 42Ed 3 RS E3s 12 PSM (PSU#2) S A5 4=
o oA, 71 A1 VRU A2, A2 VRU A2 2 A3 VRU =27 5d3s gEo] digk Arrk W7 (Pathl:
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1

EE
407 JdF 9 B 4 9.
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T A7) SoftVeX Ml A7) AR Zo) 7)wtele] VRUE 5 A7) VRU AEE o|edt VRUE #a-g
AAd, A7 A" A2 ZF9 VRU ARoA Hod 9% ARE ¥ VRU WAAZE =48 4
SoftVeX A& A7) VRU WAIAE AE3 54 VRUO| thal] A= olgo] i3 A wAXE AL &=

H

26 VRUZF VRU A= ol 718kele] A2 E oS3t WS Adysly] 913 =dolt).

26& FzEH, VRUE SoftVeX AW ERE A7) VRU A2 W sk AR
El 7

=
4= A} (S301). A7) VRU A= 92 &3 nie} o] & o] VRU =

JAEC] 1%, ZRIEQ ID, A ZRIEo digh AR F) B 7] ZRIEA R7]HE & ot A= 7t}
g gE 9 Zxe i JuE X3¢ 4 k. =3, A7) VRU AR 92 T ZE Alolo] gAw A2 VRU
Ao 3 == ARE ¢ Edeta, A7) = ARE A7 2OEA EI|HE B o4 VRU A= 77t
g 885 Aw 9 2% ARE x33 5 ).

o2, 7] VRUE 471 VRU A2 Wl 71&238te Ho]% slvbe] VRU o5 ARE &% 4 Art (S303). %
7] VRUE= 7] VRU A2 ol 71x38te] Apale] f1x]o] dlgshe & oo XAEE g5, 47 & o9
ZJE Apolo]l FAE A2 VRU A2 thdt == HRE 53 = k. A7) VRUIE 7] =5 AR 2 A
=

T3, A7) VRUE 2219 A3 whgk Aol Q)X dke ZQEAA E7HE HAZE 4 Y3 4= 2 3E 4r
of 71x3ke 7] VRUZE o]l Hojm sl VRU A= H A7) Hom shte] VRU A2 Z4zbo| digt o]s &
S AA 5 9l

oz, 47 VRU ZXe 47 249 Hojx s VRU A2 gk 4u 2 ol FEo 3t 4ns £33
st A2 HAIAE HAEE 5 AT} (S305).

3 A7) VRU X e VRU A2 ol 716ksk A2 a3 38 45 719 Alda Jez z2pale] oit
ol ARE TAA %S F A, AW, 7] VRU ZFA= A7) VRU A2 Wl 7]Zste] 2AE A7) & o]
Aol ZolEo ha AR = Y] olF FEd Y3 ARE 5 A8 o% AEE FIT 5 du. =, A7)
VRU ZAXE A3 AdHE 2AES g AR (EE, XAEE Z7d W3k ID) 2 72 2Ee B9 &5
AR (E7)5E VRU 4= ¥ 35 An)E =3} =

o] A%, %71 VRU FA&= %191 gL =

5% VRU =0 tie ARE AT = A= v, 7] AN A= Fzel Ui dre| vy #& AA 3
A k. R, A7) oS VRU A=) Hol® A717F A FAaE vk, 7] VRU A= 71E e el
Bl o] 57} glo] H57] VRU BE2Ed it RS 7] A2 WA AE F& Asd = Aot

o] HEHe FA Al2Y 4
=

T 278 Fxed, B wde A8He= B A=) 74 717, IAE 2 E]AE 23k o7,
24 71712 B4 "% 714 (9, 56 NR(New RAT), LTE(Long Term Evolution))S o]&3dto] EAS F3hd= 7]
718 v, BA/FA/56 71712 AHE 7 vk, o2 AgE= AL ofYA|R, - 717]= ZH(100a),
ZFeF(100b-1, 100b-2), XR(eXtended Reality) 7171(100c), Fdl 7]7]1(Hand-held device)(100d), 7} (100e),
IoT(Internet of Thing) 717]1(100f), AIZ]7]/AW(400)E X&e 4 U}, dF 59, AFS 74 34 7F
of FHlE A%, A& FI A%, AFN FAS FAY F U= AF & EFH F Y. U4, AFS
UAV(Unmanned Aerial Vehicle)(dl, =2)5 ¥388 4 tl. XR 7|7]= AR(Augmented Reality)/VR(Virtual
Reality)/MR(Mixed Reality) 71715 23%shH, HMD(Head-Mounted Device), X}=ol]l Fu]¥  HUD(Head-Up
Display), @#Hd, 2vtEE, AFH, fojelE dutelz, 7k 7171, ©AYE Abo]y A (signage), 2%, =32
59 FH=E FdEE F At Fo JPle 2nEE, 2uEds, dojuE )7(d,  ZRtESLA,
2utEZE ), HAFE (Y, = e 4 vk, M-S TV, W, AgY] 58 28 5+
o

E Ee .
[oT 7171 AlA, &vtENY S5 2383 5 . ds 5o, 7IA=, WEAA:s ¥4 7IVl2e 7389 +
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-
S o=
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o, 54 B 7]17](200a)+= theE FA 771 A 7IAF/MEYT w=g2 523 5= gt}

T 717]1(100a~100f) = 71 A =(200)S T WEYA(300)9F 2= 5 Adrk. T 7]17]1(100a~100f) ol =

Al(Artificial Intelligence) 7]&9o] AE&E 4 Jdom FA 7]7](100a~100f)= UEYA(300)E E3] Al A
31(400)94' AAE 4 At HEHYA(300)= 36 WEHA, 4G(o], LTE) MIEYA T+ 56(o, NR) VEYA &

ol-g3te] FAdE 4 Atk FA 7171(100a~100f) = 7125 (200)/WIEQ] A(300)E S A= SAE Fr= 9l
7\]“} 7] AZ/MEYAS E314 & AFH FA(e.g. Alo]=3 = E21(sidelink communication))d = U},
d& 9, AFE(100b-1, 100b-2)> A5 FAl(e.g. V2V(Vehicle to Vehicle)/V2X(Vehicle to everything)

communlcation)% g = ok, T3 IoT 7171(e), AA)E & 1ol 717]1(d, AlA) EE g8 FA4 7]7]
(100a~100f) 9t 2 =41 8 4= Q).

T2 7]171(100a~1001) /7141 =7 (200), 71X1=5(200) /71 A= (200) = F-4 F4l/AZA(150a, 150b, 150c)e] o]
HAA & Advk. A7A, A FA/AE L AE/stEE A $41(150a) 7 Aol =R A EAI(150b) (=, D2D &A1),
71 A =7 B41(150¢)(e.g. relay, IAB(Integrated Access Backhaul)} ZEL% opoFsk A 7‘44?‘ 714 (<), 56 N
RS E3] o]gd 4= k. ¥4 B2/A72(150a, 150b, 150c)S B8 T4 71719 1A =/54 717], /1A=
ZIATE AR T ASE F4/5408 Utk dE 5o, T4 T4/ 4 (150a, 150D, 150c)° ot =7
ANde B3l ATE FA/FAE F vk, o)E Hal, 2 EHo] kg AFE] Rkete], B AlEe] FAl/
FAE 9 st AR A BA, g As A AAH A, Ad J3Y/dad, ¥ER/Ex, A9 A
F/Oug ), Ad g9 3A T F aqg A¥7F Fad = ).

k1
)
%
.
f
g,
ol
2
2
oo
i

g &gl TA /718 e

71(100) 8} A2 4 7171(200) = ©ge F4 HE 7]&(d, LIE, RS S F
714, {A1 T4 7]171(100), A2 T4 7171(200)}& & 299 {FA 7]7]1(100x),
71(100x), A 7171(100x) ol th-gg <= .

Tl 7171(100)= skt ool Z2A4(102) R skt ool wWixe](104)E gt , F7H4 o= s o]
A71(106) R/E= sk o] bEV(108)S B IS 4 vk, ZEAA(102)= = (104) 2/
A71(106) 5 AlofstH, & A 7AxE A, 7s, Ak, AL, t‘o“%‘ H/EE 5% SHEES T
TAE F dn. dE o], TEAA102)= Uﬂguj/l(lozl) el Aus Agste] Al Ar/Hss A
SFA71(106) s F3l Al AR/ANEE 2@k T AEE AEE 5 v =1, Z2AX(102)=

Sl A2 AR/NEE 2o A AZE FAIE H, A2 Xql“i/é_ o] AT AgziE o

S w2 (104)e] Ae = ok, MR (104)F Z2AA(102)9F 49 = i, Z2AA4(102) 1
d3 g Ars A 5 v, dE 5of, W (104)= ZE2AA(102)0] o AlojE= i*ﬂ
< AF-2 FHsAY, & ZA0 AAAE AW, Y, Aak, Al]E, B 2/Es 3 sM RS
A WHES Xt AZEH =S ZVJU‘ T UG oM, ZEAAM (102) 9 H &2 (10
J=(dl, LIE, NR)& Fdst=s dAd T4 2al/3=/3qAe] d5d 5 vk, F54171(10
shup ool SHHIUH(108)E oH A *1§ve— A B/EE A
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(104)=

zsd 4= gy

ZRAA(102)E A7) RF $5:217]12 Aojste] A7) RF £5:417]12 Aojste] 429 VRU HAXNEZRE A=
dlolelg F3sta, 7] AR dolgd 7|xste] B9 Al VRU A2ES g538ta, 7] 559 A1 VRU 74
2B 71%& o] & o4 VRU A&7} E7¥e XAEES AAsa, A7) 2" XIEE 7|%89 F %
JNE rtolof] fX|ste= H49 A2 VRU AR5 A3, 7] 2" 59 A2 VRU A2 77 st == 3
HE ¥3st= A7) VRU A8 WS AAsta, A7) VRU A& fld i3 ARE 23deE Al fAAE 15T
S, TRAA (102)E W2 (104)0] Fad Zzaa 7123k T 11 WA = 26004 Awa A7) VRU
AZ BE AsE TS ST 5 Ud.

T, ZRAA (102) 2 WE(10H)E Esdste ] Aol FAE & Ak o] A, FH AL Hojk Fhe] =
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2AM 2 A7) Hojm shve] AL T2 hsEiA AAE, A" w, v Jojm shte] T2 AL
218

S FA}ES B Holw shtel WEeE TFT & gk

71 AR x3E Holx= dte] TAME H4o VRU HAINERZRE ZHE HolHE ¢y, A7 A=
gloJEfol]l 7] %3l B A1 VRU A2ES F5staL, 7] 549 A1 VRU AZEe 71x38le] & o]d<] VRU
BRI BAHE ZAEES AAsta, A7) 2AY XAEE 7% T 2AE Alold] fx|eE B9 A
2 VRU A2E 2R3, A7) 249 549 A2 VRU A= ZHzbol] sk == FARE ¥3s= 47 VRU A= 9
< sk, A7) VRU A= gell digt ARE x3tste Al #HAAE AES 5 vk

T, A7) Aox v Z2AAI F3E FASIES S Yok skl AFE 2RSS XSk HF
H & 7bse AR oiAvE AT, AV EL B4 VRU WAAEZEE AE2 HeolHE 35k, 47
A2 dolgd 7|x3te] 49 Al VRU ARES g53ta, 7] 559 Al VRU Z2Ed 71x23t0] & o]/4d9
VRU A27F 718 E ZJAEES AAS, A7) 2H9 ZQAESH 7|%3le] F ZAE Atold] A sl H4
o] A2 VRU AR5 ARSI, A7) 2449 B9 A2 VRU 4= 2o g = ARE ¥3e= A7) VRU 73
2 WE AAsaL, A7) VRU A2 o gk ARE 3= Al mAAE ASS 5 Q. Eme, AFE Z=2
a#Me & 11 WX & 2694 AW VRU A2 W A 5L £ 5 9.

A2 2 7171(200)= shut o de] EEANA (202), st ool MR (204)5 ESstH, FrHH o R sk o

o] FHA171(206) E/HE= Bl o4kl HHU(208)E U EFT 4 k. TEAA(202)F wlEE(204) 2/E
T ETAI(206) 5 Aofsty, 2 wAd A" AW, 7E, 2R, A, U 2/Ee 53 SARES TE
stEE dE F vk dF 5o, TRAIA(202)= HEE(204) e ARE AHYstd A3 AR/AEE YA
g H, 5207120605 E3l A3 HR/ASE XFsteE T ASE AET o odvk. Ed, Z2AXA(202)=
FT271(206) 5 B9 A4 FR/ANTE L= %ﬁ N2 FAF 5 A4 AR/AFT] AT AYzRE o
S ARE wrg(204)0] AFE 5 dvk. WEI(204)E Z2AM(202)9 FAE £ Ja, T2AA(202)9] &
2Zhy #AS st dRE AFS 5 vk, odE % , HlE2E](204)E ZEAA(202)0] o Alo]EHE LA
25 T 45 B ARE FdsAY, B EA4d AAE A, Ve, dak, AlRb, B H/EE S8 FA4

S T A% BHES XT3 AZESNY I=E AZY k. o7A, Z2AA(202) 2 W= (20
4 T4 B4 71s(d, LIE, NR)& T3S AAE S4 B2d/312/39] d7d 5 k. $5217]1(206) =
ZR2AM202)9F dAE 5= glar, s oo HEHLH(208)E B FA ANEE HA Z/EE A 5
FTFA71(2060)F $417] R/EE FAVE 29 4 vk $4407](206)= RF FY12 &89 5 o, Uy
oA A 7171 B4l ER/IR/FHE guE Fx Q.

ol3f, 4 7]71(100, 200)¢] =40} Qo] s Hrh FAA R HAHdnt. o2 AFEE AL ofy AR,
B o]Ate] ZTREZ AlFo] sl o] Ake T EAIXA (102, 202)° o FAE 4 Ut oS Eof, 3 o]
ZRAA(102, 202)= st oAkl AlE(d|, PHY, MAC, RLC, PDCP, RRC, SDAP®} 78 7534 AF)& T+dAT
T ATh. Bt o] ZEAA (102, 202)F £ EAl° JIAlE AR, TE, dxF, AQb, MY H/EE 54 &
AEEd wet sy o] PDU(Protocol Data Unit) H/H+= sl o]d9] SDU(Service Data Unit)E AAJE
T ATk St o]l ZEAA (102, 202)F & &A1 JIAE AR, TE, dxF, AQb, MY H/EE w2
MNEE ma} wAX], AAAHH, dolE e JRE YT & Adul. skt o]ide] T2 AA (102, 202)
Aol AAE 75, Hzak, Al 2/EE Wl mEl PDU, SDU, wIAIXA], AlojAR, dHoly e HHE ¥}
= Als(d, WolzwE AS5)E ABgste], st oY 5471106, 206) A AEE F vk, sk o]
Z2AIA (102, 202)E st o]k F44171(106, 206)ZH-E A5 (o, Ho|2~WlE M3)E 418 & 9, &
Aol A" AW, 715, dab, A, Y 9/EE 4 A EEe] wEk PDU, SDU, HAIA], Ao]AKH, d]o]
H e JEE I58 + U,

shu o] e ZEAIA (102, 202)= HEEY, vlolaz AEEY, wlo]dx ZRAMA HE wlo]ld® FFHE
AAE # Ak, skt oS ZTREAA(102, 202)= st=lo], Ho], AZEdo], e o]59 xF e
TdE 4 Aok, d 42, sl o]kl ASIC(Application Specific Integrated Circuit), 3shu ©]d<]
DSP(Digital Signal Processor), 3l ©]4Fe] DSPD(Digital Signal Processing Device), 3F ]’
PLD(Programmable Logic Device) & 3} o]Ate] FPGA(Field Programmable Gate Arrays)”Z} shi} o]4e] X2
AR (102, 202)0 E3HE o Atk & A4 A" AW, 7s, dxp, A, Y 2/EE 523 SAEES
HAdlo] e AT EQOlE ALt FddE & i, o] e LZEoE BE, 43, 75 & X33}
& Fdd ¢ drk. B EA4d A" AR, Te, A, Ak, B 2/EE 54 SAEES TP ES A
A HYo] = AT EYolE sy o)Aty Z A (102, 202)0] EEHAY, sl o]Abe] W R (104, 204)
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

o, w2
et TR & 20,

3l ol ake] Wl me (104, 204)& dhU olAe] T ZAA (102, 202)¢F AAE = dx, Bhekd FEje doly, Al
5, \AA, AR, T2, 3=, AN 9/Ee wWEE A 5 k. sy oo WEe (104, 204)+
ROM, RAM, EPROM, ZejA] wWlEg], st= =dtolB, HA~H, A4 HwRxg, HAFH =5 A% oA “—V‘Eb °ol&
o] gror FAE = v}, d olate] WE (104, 204)= 3 olAFe] T EAA (102, 202)9] R L/EE
Qo X 4= k. T3, St o] wWEE (104, 200)E FA Ev FA A4 e tekd 71%% 5
3 sl o)Akl TR AA (102, 202)9 dZAE 4 ).

i o] el FA171(106, 206)& st ol/de] v FXeAl £ FA49 WHHE H/EE 53 oAE FoA
AFHE AFEA dlolg, Ao AR, B4 Aa/Ad 5& A5 5 9k, s o] £44171(106, 206)E
St ool thE FRZFE 2 A AE AW, 7E, ZA, AL, WY 2/Ee 53 SAE SolA o
FHE AREA diolH, Aol AR, FA Az/Ad 5& FAT § Utk dE 59, oA H54417]
(106, 206)+= 3} ool T ZAAM (102, 202)9 4" 4 Jx, ¥4 AZE FFAS £ . dF Eof,
sl o] ate]l I 2AA (102, 202)& 3 o]kl $4=217](106, 206)7F St o]Ake] thE A oA ALEAF dlo]

H, Ao] AR e T4 AE5E AESESs Ao & vk, Egh, g o)l ZEAA (102, 202)= 3k o]
2o H4A17](106, 206)7}F 3kt o] 4ke] EPE AAZHE AR dlolE, Alo] AR E= FA4 255 FAEE
= & 4 vk, E=H, 3 ol FA17](106, 206) s o]l QFEIVH(108, 208)¢F A" 4 9,
s ol Akel $4:4171(106, 206)% 3hb o]Ake] oREILF(108, 208)E F& ¥ FAdl A" AW, 7T,
AL, WY H/EE T FAE TAA AFEHT AFEA HlelE, Al AR, FA As/AdE TS F5Alst
ATH. B FAClA, Ft ol4ke] tHUE H4e] B QU AY, H4e] =g <t I
)4 Ak, F ool H44l71(106, 206)E FAlE AREAE HolH, Ale] A, B As/Ad
shub ol e] EEAA(102, 202)F o]&ste] Astr] &, FAld F4 A/ 55 RF HE A
2ME Ao W3 (Convert) T 4= AT, st o]de] F44171(106, 206)= skt o] /] 2 AA (10
g3to] AzlE AMEAF HolE |, Aol FH, ¥4 A5/Ald T wlo]~ME 45l RF = dii
H3kalk 4 glt), o] ¢)sto], st oAk £44171(106, 206)E (ofd= 1) S AHolE ¥W/xE dEE X E
s

A 71719 B e etk FA A7l Abg-dl/Au e whe tekd o

T 208 Fxatd, 4 7171(100, 200)= = 289 74 7]171(100,200) e HH-&shH, thggl @-(element),
F(component), 4% /F-(unit), E/FE+= EE(module)Z +AHE 4 Ao, oA E 59, ¥4 717](100, 200)
FA5(110), AlF(120), WE2]H(130) 2 F7F 24214005 £ 4= k. 23 Es 54 3 2(112)
FFA7N(E)11D) S 23T F Advk. dF 5], &4 3=(112) 299] sl ©]d9 Ei*]*i(loz,zoz)
JHEE B o)ake] wnE](104,204) 2 EFE £ Q. g2 & A71(E)(114)+= & 289 3l o]/de]
FA171(106,206) H/%E= s} o)Ak <hEIL}(108,208)S E38Het o A F- (120 ¥ f(no) | 2
5 7 5
4

X‘E XE [‘ll’ O_u

130) 2 F7F 84(140)ok ArH e AdEm F4d 77 Hb Eas Aoy Gﬂ , Aol -
© MR F(130) AFE ZRIas/a=/gy /AR Z|Rkete] 5 71719 A4 /71 A4 %@% o
&g vk E=F, Ale)R-(120)= wlE2H(130)] AdE BRE 110)& &3 25-(d, b2 s
V2 A/ AEHolaE Sl dFsAv, SR (110)S o, & A 7I7hERE
Q olxE & FAE ARE wlRH-(130)°l] AFE

= A 71719 FRel wet vt Al H8E vk olE B0l FUF 84 (140)= T Y/

AZH 5 (1/0 unit), %1%—"% 2 AFEE T AoE s 2T F Ak, ol A= A ofY
A4k, —‘?‘G‘_ 7171 23(%E 28, 100a), A=E(E 28, 100b-1, 100b-2), XR 7]171(%E 28, 100c), & 7]7)(%
28, 100d), 7FA (%= 28, 100e), ToT 7171(%= 28, 100f), tXd W8 @, E2a3 3x], 33 b FA,
NIC 2], 95 A, A3 FA (e 55 FA), Bt FX, 715/874 Fx], Al A /7]17]1(%E 28, 400),
Z1A = (% 28, 200) HEYT =& 59 Fuz F+3dE F vk, T4 7177 ARE-ol/Au| 2o wet o] 7}
oA nAE FAdA AREE 4 T
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ut

T 2004 A 7171(100, 200) we] oher 84, AR, FR/5F, R/EE AAZE 4 A H |25
58 A3 AdHAY, Holm ARt BAR(1100E5 T FAHeE d44 . CdE 59, ¥4 77
(100 200) dlellA Aol (120)¢F TAIF(110)E Aoz AZAEm, AojH-(120)9F Al FH (e, 130, 140)2

AF-(110)E S8 Pz Add & Aok, =3, 744 7171(100, 200) Wel 7} &4, AE, F5/5%, 2/®
—‘E BEES 3y o) dY 84 ¢ 2FE & du. dF 59, AAF(1200F o o)y Z2AA Hjo=
TAE & Ag. dE 5o, AFE(1200= BA Al T2AMA, oZFgAlo]ld XA A (Application
processor), ECU(Electronic Control Unit), Z2#]¥ A& ZT2AA, HEg Ao T2AA 9 Fgoz 4
2 £ 9tk vgE 42, w28 (130)= RAM(Random Access Memory), DRAM(Dynamic RAM), ROM(Read Only
Memory), ZejA] wl=22] (flash memory), A wWEE (volatile memory), H|-Z2A wW R (non-volatile
memory) /X ol59 xgo=m FAEH 4 g},

¥ o] HEHe AY Ee AE FI A7F o

a2
~
2

%0, o

T 30 ¥ 9y HEHE ¥ e AE T3 AHS dAET. A e A T3 AHE oy =R,
245k, 71xF, /52 Bl@ A (Aerial Vehicle, AV), Aut o= FHE 4 9},

T 308 FxeMA, A% = A& T3 210002 FEHUE(108), FA1F(110), Alol§-(120), T-54(140a),
ALEFFH(140h), MAF(140c) 2 A& FFF(140)E 2T = Jrt. HEHUF(108)F SAIF(110)9 4+
2 JAE F ok, EE 110/130/140a~140d= 44 = 299 £ 110/130/14001 th-3-38hc}.
5
3 (9
Al

A5(110)= b2 2, 71A5(e.g. 7125, =¥ 7]A5 (Road Side unit) ), AW T 9F 77157 A
(e, dlojEl, Aol Az )& FFAE 4 k. AofF(120)= AF E£= A& T3 A%H(100)9] 8A2ES

olsle] theFel 2SS 4= durd. AoJH-(120)E ECU(Electronic Control Unit)E ¥38hst 4= Qlv}.

TH(140a) &= A T2 A& 73 A (100)S AGAdA FAeA & 4 Ark. FEF(140a)= <1xl, EE

A EdRl, #e, Bdola, 23 A & EFT F °”ﬂr LTI H(140b) = A =2 A& 73 A=
(100) el Al AL FwstH, /74 4 32, wiee 55 X3 F vk, AAF(1400) = AF ZH, F9
4 AR, AEA AR 55 95 £ Iy /‘ﬂ/‘i—r(MO )% IMU(inertial measurement unit) AlAM, &
AA, E AA (wheel sensor), &% AlA, AAF AA, F5F 32 AlA, 39 A4 (heading sensor), XA|A &
H(position module), 2+&F HZ/F7 AA, wielg] AA, A5 A4, Bolo] AA, ZE|o]d AA, 2% AlA,
T2 AN, 259 A4, 2% AN, g A AN T 23 Aok AE FER(140d) = FETA 2
Ae fAkE 7lE, oHERE 7= FAEEY o] £5F5 AFoR 2HsE Ve, F A2E wg AF
o2 FY3te VE, HHAVL A AsoR HAERE HAAsY FYse Ve T8 TIEE T U

Az, BARAOE A% AMEIE A% dolg, W An oy 5& A
(140 HA5H o8 Jnon A& F4 Amsh Seholy FAL 44T 4+ 9

g & Atk A FIY
o, AR (120) Eefo]
TER(1400) 8 AT 5
=
A

W EA] whe A EE AL T AP0 AE FY JRE we o BeEg
Aeh(el, $=/4F 24). A TG B3] BARA)E % AWZEE AN 5E An o8B #/F)

Ao g 53, FH AFoR2HE FH uE AR HolHE 5T F vt EG, A& FIY =Tl AAF
(140c)+= =zt 2, 8 34 ARE 53 ¢ dvh. A& FP5(140d)E A2 55 ol /AR 7Rk
st 2g 8 AR =gtoldy EHS AT F Q. BAR(110)E A= YA, AE T AR, =Eheln
ZHW Sl # ARE 5 MAWE AES F ). R A¥e A B A8 T3 AFEERE Y A
Ho| 7|uksle], Al 7] & o|&3te] wE AR dolHE W dFT A1, oAFH uwF FH dHolHE
g e AE T AFEA AT 2

o771, B A e A 7171 (XXX, YYY)olA Fd=E F4 B4 7] LTE, NR 2 6GE% olye} Ade &5
XS 93k Narrowband Internet of ThingsZ E33 4 th. ojw], o= Eo] NB-IoT 7]&-& LPWAN(Low Power
Wide Area Network) 7]&<9] &Y 4 A3, LTE Cat NB1 T31/}_‘: LTE Cat NB2 T9 Aoz FdE 4+ 9o

H o dEst MAd dHEHE AL ofyrth, Frhdor EE giAgoer ) B WA FA 77 (XXX, YYY)ellA
TEHE F4 B4 72 LIEM 7l&S 7dte g BASs 33 4 g}, ojw), ¢ o=, LTE-M 7]&2 LPWAN
7149 d#Yd 4 9, eMIC(enhanced Machine Type Communication) 59| the¥sh W3y o=z EZH 4 Q). <

= 59, LTE-M 7]%=<2 1) LTE CAT 0, 2) LTE Cat M1, 3) LTE Cat M2, 4) LTE non-BL(non-Bandwidth
Limited), 5) LTE-MTC, 6) LTE Machine Type Communication, /X3 7) LTE M 59 t}hd3t 12 = Hojk of
R Fdd F don At gAd dAdHE AL oyt FUHHoR e giAFoR, B HWAAY
T 771X, YYD olA FasHE 74 34 71Ee AdE B4 aEgr X (ZigBee), EFF
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Vehicle or autonomous driving vehicle (100)
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