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7l & ok

[1] 2 by & A 50 A2zl #ek Al o2 B s = A Al S5
WHH 9 X o) Tk Aol o
v 7 7] =

(2] A B A 2EE T7HE S A 28] ARl B Bol, Y E, HE AE 5H)&
ko] o ARgA el e] B41S A 95HE TS 3 S (multiple access)
Al 2glolt}, thF 4 Al 28 9] of 2= CDMA(code division multiple access)

Al 2= 8l FDMA(frequency division multiple access) A| 2= 8!, TDMA(time division
multiple access) A 22§, OFDMA (orthogonal frequency division multiple access)
A 2= 8l SC-FDMA(single carrier frequency division multiple access) A| 2= 5,
MC-FDMA(multi carrier frequency division multiple access) A] 2~ 8] 5-©| 3}

[3] Abo] = A (sidelink, SL) @ &2 (User Equipment, UE)E kol 23 29l (&
3], 7] 2| T (Base Station, BS)& 7171 4] ka1, @k ZLo] 4 iz Hlo]E
TS AH FagkE E4 Al S wElr) S e 2 S7FsHE o H
Eofslo] BE /AT e PEE AR 5 iz Shpel wero ] nejE 1
3)

[4] V2X(vehicle-to-everything)3= /54 = 1% S == A R - S = g
T2 AR 23 A HE udtel= Exl 7lE - om gt VaXs=s
V2V (vehicle-to-vehicle), V2I(vehlcle—to—mfrastructure), V2N(vehicle-to- network) 2
V2P(vehicle-to-pedestrian) ¢} -2 4 7} -8 02 -3 = QlT) V2X 412
PC5 Q1B 3 o] 2~ /5= Uu 91 9| ©] ~(interface between User Equipment and
Radio Network System)E &3l #5254~ 3]t}

[5] i, TS B B 77Ee] tE & T4 88 a8t ol whe,
719 A N M 2 7] (Radio Access Technology, RAT)Ol 1| &l 43¢ 2 uld
-t ¢ (mobile broadband) =Alof] tf ¢k & Q A o] o+ a1 ¢l t}. o] ule},

Al 2] I (reliability) 2 ] €1 (latency)oll T174gF A H] 2~ = w2 18 gk 541
Al 22Elo] =o ¥ 51 )=, A H o] & Fth e F4l, v A] H- MTC(Machine Type
Communication), URLLC(Ultra-Reliable and Low Latency Communication) 5=
A 2T A H S 7] =2 Al 2F RAT(new radio access technology) H=+
NR(new radio)©] 2} & & 4= 1t} NRo| 4 &%= V2X(vehicle-to-everything) 521 9]
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R T2 7 A A4 A, AE wf, Ao] kst R AT}

&2 FASEE o= Aok shte] AarE v E e & E e, A F2h,

A ZFAA FAE A A ARE A2 AA 2 A 55aL, 3 Tl (header) 2}

¥ o] & = (payload) & F3Fat= WA A & A2 FA 21 FAlshE 4
LAY S HESE XYt Y S e R e S
A1 2 E g dol Bl BF Y] ZH 7ol o g3t & Hlol | E =& E3tst,
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A2 A 2 A %35kl &) T (header) 2} 3 0] 2 Z(payload)E ¥ &el= WA X &
A2 AA 2R FAlehE w2 286, U= S H EE 86t
G Z1ds H 2 Sd 1 oA A doly g9 A7l gk
S dloly 2285 ¥ghel, gt ol 3 A2 44X 2] QoS(Quality of Service)
Aol ek A Bof| Z|Hkate], A2 4] of T WA A o] AE F7 7 24 E
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Hlalsto] A st 913 ot}

[35] 223 489 5 A= LTE A &9 725 YEdth

[36] 5 3% NR Al ARl 9] 25 yEbd

[37] 54 NRe| A =9l o] 25 eI,

[38] =5 NR 2L &5 725 YEY

[39] 5 63 SL Al 918 74 22 B3 - Z(radio protocol architecture)E
LERHT

[40] L 78 V2X H+= SL 4l sk whids veR T

[41] 8% V2X 3= SL A4S 8 A @9 & vEhdt
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9let mH o)t}
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5278 B X—*.% T AR s A T AR oA

ol &t 7= CDMA(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 t}FeF F-4 =4 A 2vlo] ALE= 5= It} CDMAE
UTRA(universal terrestrial radio access)L} CDMA20003} £-& 74 7|2 F-d =2
T+ 31 TDMA<= GSM(global system for mobile communications)/GPRS(general
packet radio service)/EDGE(enhanced data rates for GSM evolution) 9} - 41

712 78l = 4= ). OFDMA = IEEE(institute of electrical and electronics
engineers) 802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(evolved
UTRA) 53} & 54 7]& 2 a9 4= 1ok IEEE 802.16m-> IEEE 802.16¢2]
%1315, IEEE 802.16¢°] 7| ¥bgh A] 28} 3}o] 319 5 24 (backward
compatibility)E A| 3§t} UTRA T UMTS(universal mobile telecommunications
system)2] Y ¥-o] T}, 3GPP(3rd generation partnership project) LTE(long term
evolution)< E-UTRA(evolved-UMTS terrestrial radio access) S A}-8-3}=
E-UMTS(evolved UMTS) 2| & -2 4], 5}aF% A ol A OFDMAE #||-8-3Fa1
Ak Ao 4| SC-FDMAE Al -8 §+t}. LTE-A(advanced)s= 3GPP LTE®] %I g}o| T},

5GNR+ LTE-A9] < 7w 2 A, a1 5, AA Y, a7bgA 5ol 54 &
7FA1 = Al 22 Clean-slate 3 €] 2] o] & %ﬁ Al =8l T}, 5G NR2 1GHz 7| RF9]
A 53t th ol 4Bl 1GHz~10GHz9| T3t 523} th &, 24GHz ©]/-2]
A sh Y 5 AL THe R BE ANEY A0S BEF 5 Ak

412 W2t 5171 9130, LTE-A = SGNRE A5 2 7] &ak 4w

AAdl(E)e] 71=4 Aol of ol Al = A2 of Tt
% 1< NR o] 7 o] RATe] 7| Rkgk v2X E-41 7 NRol| 7|9k vaX &41&
Bl alshe] Argstr] 9 ol

V2X 217 #Esle], NR o] A 2] RATOl 4] = BSM(Basic Safety Message),
CAM(Cooperative Awareness Message), DENM(Decentralized Environmental
Notification Message)} -2 V2X WA A & 7|HE O 22 QA A H| Z(safety
service) & Al & 8Fi= Whoto] 22 =2 E it} V2X WA R =, YA A H, &4
AR EA AR TS Yok 4 o];} oﬂé Eo], e F7]) 4l
] A] A] (periodic message) B} 2] CAM, Z/5E+= oMl E E 2] A W A] Z](event
triggered message) E]-C”/] DEN M% E}E G A e 5

o & 5o, CAM—O— W s o} 2 AR T4 4 EHZJE,XHE-‘E} T
SR AHARE F9et
-2 , CAM 9] A ¢ (latency)->
SIek. ol & Fol, Aol w7, Aba ol Frael Agol
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. 0] 49, DENM< CAM Rt} & 4 &9 5 7H2 4 9t
o] %, V2X B Al 7t #@AsEe], th kg vaX Al uhE] @ B o] NRoA] A Al = a1
A& B0, thke va2X Al Y] L 52, A8 & 25 (vehicle platooning),

o]
A
SkALE = g)o) H](advanced dr1v1ng) 24+ ¥ A E(extended sensors), & 2. E
)

J

=]
Bl 1%E %‘* AT, 01]%% ,i}

-E

=
ent1ty)9] Z 7 Al M (local sensor)ol| 4] €53 o] =],
W= 7] & (maneuvers)2 24T 4= 1t} ok o & Eof, 7 A 25
AFE 3 EefolH 'l M(dnvmg intention) = % 31 7 Uth
oE 5o, 4 AMEE VIO R, ?-_74 AXES F3 55 & o] H(raw
data) B-+= A o] ¥ d o] g (processed data), B== 2Fo] H B ] 2 ©] o] E{(live video
data)+= 2}, A2 A EH, BP9 D}m F/EE V2X &8 A 1l s

T~
t

wghE  Qrh kA, o & Eof, A AHA] AA E o] &5te] AR ¢ Y=
3 Bl e S A" 3

o & 5o, Y RE Egfo|W & 7|Hto g FAE oA Xt A £ Ag
o) AT Y EE S A8, g RE =gl = v2X o EeAlo] S
A7) B R E S S e Aloj e = Ak o E Eof, tF g ol
BEE ST F A= A5, 92 AFE 7ake] matolrlo] Y] R E
Aol FA = A ofo)] o] & ¢ Ytk gk, o & Eof, k9= 7|
o = A H] A~ &2 % (cloud-ba sed back—end service platform)®l] tf + A 27}
Y EE =dfol g faf ] E

S A e
st vaxX Ayl ol o $F A H] 2 @ A} 8 (service requirements) & S
?iﬂ@ra% Hheto] NRof| 7] HEgE V2X B2l ol A w=2] ¥ a1 1t}

28 489 7 JE LTE A 28] 7725 YEdt) o] &
E-UTRAN(Evolved-UMTS Terrestrial Radio Access Network), H=+= LTE(Long Term
Evolution)/LTE-A A| 2~¥lo] g} a1 & 4= 9t}

%28 2, E-UTRAN-S @ (10)9l Al Al o] 3 ¥ (control plane) 3} AF-8 2}
33 ¥ (user plane)& A 3-3}5= 71 4] =1(20; Base Station, BS)& ¥ 33}, vh2H(10)<
A G ALY o] 52 7 4= 9) 91, MS(Mobile Station), UT(User Terminal),
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SS(Subscriber Station), MT(Mobile Terminal), 4171 7](Wireless Device) & T}
o2 B4 7 vk 71 A 520)0 HE10)H T 8k 1A F® A 4 (fixed
station)= &3, eNB(evolved-NodeB), BTS(Base Transceiver System), < A 2~
Q1 E(Access Point) & Th& ol 2 B 4 )

A =200 52 X2 B o] 25 Foto] M2 EE 5= gl 714 =1(20)2 S1
o1 E] 7| o] 22 & =3 EPC(Evolved Packet Core, 30), 5.t} A A 317 += SI-MMEE
-3l MME(Mobility Management Entity) 2} S1-UE %-3ll S-GW(Serving Gateway)$}
AA ]

EPC(30)= MME, S-GW 2 P-GW(Packet Data Network-Gateway) = -4 ¥ U},
MME+= @ o] A& A r) whibo] 5o 3k JRE 7FX| L gl o, o] ¢ g
AE = e ol A ddel =2 AT S-GW= E-UTRANS S o=
Zk= Aol Egllol o], P-GWE PDNS W 02 72H= Ao Ego] ol T},

Gl Yl E Q] A Alol o] A QE 3| o] A~ 3 2 ¥ F(Radio Interface Protocol) 2]
AT EL T 2ol de] &zl 7a Al 2~ 7 35 7 £+(Open System
Interconnection, OSI) 7] 5= X2 2] 319 37) A5 g o2 L1 (A 1 Al5), L2
(A 2 A5), L3(A 3 Als) 2 -2 5= vk o] Tl A Al 1 Aol &oh= &
A% &2 A9 (Physical Channel)-S ©] 8¢+ A 1 A %4 ] 2~ (Information
Transfer Service)S A| &3}, #| 3 Al 5ol ¢ %] 8}+= RRC(Radio Resource Control)
AGE dda U EL A (hol] 74 A S Alofshi= & g o] & 9 8
RRC 7|5 @23} 7] 4] =3k RRC WA A & 1L ghght,

T3S NR A 2B o] 25 vEeRdt

538 235, NG-RANS vhitbof| 7] Abg-a} s | Alof g9 >
% vH(termination) S A & 8F= gNB 2/%E= eNBE X338 4= gt} & 70 A =
gNB7HE ¥ 815 4-9-2 o Al 8t} gNB 2 eNB= A3 7Fofl Xn Q1B o] 22
A A= o] 9t} gNB 2 eNB= 54|t o] U E$] 7(5G Core Network: SGC) <}
NG SIE #H o] 25 F3all AA= o] gt B} 444 & &, AMF(access and
mobility management function)#}= NG-C ¢1H #l| o] 2~ & F3ll 14 %] i1, UPF(user
plane function)+= NG-U I H #lo| ~ & F-&f AT

%43 NRO| F4 g Qle] 25 vebdTth

¥ 48 Fahu, NRol A AR 9 Sha 3 Aol A A e
A S gk A e € 1omse] Dol E 1A, 2709 Sm
8} 32-32 ¢ 9 (Half-Frame, HF) . & g o] € = It} 3F2-32¢ 12 571 2] 1ms
A 1132 9] 9} (Subframe, SF)& 38 4 9Irk A BT e]9)e st o] o]
Lgow parE S glov, Auseel o £%

]

A~

T il
th. 7} &3 CP(cyclic
YA

[

i
=8 CP(normal CP)7} AF-&-5 = 49, 7+ &

B
=
g CP7FAHEHE A5, A SRS 127)9 RS BYT
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[83]

[84]

[85]

[86]

[87]

[88]

2 OFDM A & (X£+=, CP-OFDM 4! +), SC-FDMA(Single Carrier - FDMA)
(%=, DFT-s-OFDM(Discrete Fourier Transform-spread-OFDM) 4} )&
5

Che-] E 18w CP7F AR EIE A%, SCS A (el whe) £ 8 A e
N T((N“O&ymb) ZH A E3 o] A (Nowmea ) 9F M HZH 9 HE S5 o] |((N
subframen Y Z- o] A] ST}

3t1]

SCS ( 1 5 s 2u) NSlmsymb Nfralrne,uSlot Nsubframe,uslot

15KHz (u=0) 14 10 1
30KHz (u=1) 14 20
60KHz (u=2) 14 40
120KHz (u=3) 14 80
240KHz (u=4) 14 160 16
2% 3 CP7 AL I 45, SCSel wheh £F W A o] A4, e o) Y
3o N e E &3 N5 A g

[o <2 BEE SN I\

SCS (15%2v) Nslot INframen Npwbframe.n

60KHz (u=2) 12 40 4

NR A| 2= ®llo| M = 3pito] whihol A] W 9ty = &7 9] A5 (ko] OFDM(A)
777 = 2 4] (numerology)(el, SCS, CP 4 o] “5)7} Aol st Al A= 5= 3dtt. o]
upet, Ak o] AEE A E ARE AR, A E Q
TTD(H 24, TU(Time Unit) & F7) ] (A Al +-3ko] Wt
oltAl A7 5= vk NRell A, Bt &k 5G 7‘1 Hl ~53 A ¥8t7] 918 o=

Y™ & 2 A] (numerology) B SCS7F A1 42 4= qlt}. o & &, SCS7} 15kHz!
Ao AZA A WS Ao 5 Og%d(mde arca)©] | 9= 4= 9] 31,
SCS7} 30kHz/60kHz! 7 -F-, 2 4 &+- %= Al (dense-urban), T 2 A O4(lower
latency) 2 T] 42 7] 2] o] o] & = (wider carrier bandwidth)o] %] 1= 4 3}
SCS7F 60kHz H== 1 H. T =& 49, Y14 5 S-(phase noise) & =1 5317] 9 oﬂ
24.25GHzH.T} & & Z o] X l= = 3]

NR =3} ¥l = (frequency band)+= T 7} B} ) o] 523} ¥ 9] (frequency
range) = Ao EH 4= Ut 7] F 7HA] Bl o ok H 9= FR1L 2 FR2Y
Ut Fa AL A= WAE o, o E 5o, V] F 7R B Y
T 1= 5] 33 2 7 AT NR Al =80 A ARG-¥ = F= 39k 9
% FR1-Z "sub 6GHz range" & 9| V| & 5= 131, FR2+ "above 6GHz range" &

oln| gt 4= 9l a1 A E ¢ o] H (millimeter wave, mmW)Z =2 4= ¢l

&

=

oo

gj il
Ny

- -

Ir
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[89]  [3E3]
Frequency  Range Corresponding frequency Subcarrier Spacing (SCS)
designation range
FR1 450MHz - 6000MHz 15, 30, 60kHz
FR2 24250MHz - 52600MHz 60, 120, 240kHz

[90]

[91]

[92]

[93]

[94]

=gk vhel o] NR A 28l o] F=ab= W 9 o] = 2)= WA d = it} o
E9], FR1 3}7] ¥ 49} 7ol 410MHz W #] 7125MHz2] t) & £ 3}st 4= .
Z, FR1-& 6GHz (%= 5850, 5900, 5925 MHz %) o2 a4 o & ¥ 3}st 4=
AT} & S0, FR1 Woll A ¥ 35 = 6GHz (5= 5850, 5900, 5925 MHz %
ol/de] Faba tf o2 v W3] o 9 (unlicensed band)& &3 4= Q)T H] Uwi 5|
o] & thaFsh 8§52 AFGE 7 oL, o & 5o AFEE A g FAl(l E =,
AHETFaA)E Al AFEE S

%o, mlm
i)

[324]
Frequency Range Corresponding frequency range Subcarrier Spacing (SCS)
designation
FR1 410MHz - 7125MHz 15, 30, 60kHz
FR2 24250MHz - 52600MHz 60, 120, 240kHz

L5 NR ZHQo] &5 TR L}E]—HJE}_LS% %53}‘3& S ks
Ao A Ho] AEES E3) sl 01] , =8 CPe| 49 shbe] £30]
147] 8] ABe g atsi), 84 cpel A 6}1/}/] "E-O] 12718 A&

o] 5 atvel &30l 7Y AEE E3eh, g4 CcpY

a5 0}‘/}4 3ol e7le] A ES x84 Q)
Qb ul= T3t oA Ho] ke PE_% 3£ 313tt}. RB(Resource
A

Block)i= T3t~ o Aol A BB (| & 01, 12)2] AA53F Hukdul g Holg 4=
A th. BWP(Bandwidth Part) = =3}~ & & ol A &-4=2] o 431 (P)RB((Physical)
Resource Block)@ A o] € 4= 9l o1 &}1}2] 7 & 2 ] (numerology)(ell, SCS,
CP 4 o] &)l tf-g€d = vt W&k Ao N7l & &9, 571)9 BWPE
e 7 gt dlolH A1 24 3tE BWPE EallA 3 E o vk 779
LA A ZLF/] o) A A1 2 A (Resource Element, RE)Z A| A & 4= 131
Stito] B AlEo] Wislg 2= 9lt},
ghH, v v 7F ] QI o] A~ s v W E 9 A gF A
E H o] 2~ Llﬁ]o,LzﬁlzD’Lsﬁlzoi?ﬂa?ﬂfﬂr£7HAH
c} &kt *a‘/ﬂ el A, L1 AlF-> & &l (physical) A5 o n| 3 5= AT} B3 ol &
£9], L2 A%< MAC A%, RLC A&, PDCP A& 2 SDAP Al 5 Ao %
SHUE on| et 4= Qi) S o) & 5], L3 Al5S RRC AlFE 2 v & 4= .

—
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[95]
[96]

[97]

[98]

[99]

[100]

[101]

o] 3}, V2X B 3= SL(sidelink) &A1l thsto] A8 &k},

% 6% SL BA1S /18 -4 = 2 & & - Z(radio protocol architecture) &
HERATE A A 2, 5 62 (a)i= NRO| AREA HWH 22 B8 ~HS
LB AL, 52 62 (b)i= NRE] Alof W T2 E 5 28-S WEIt,

o] s}, SL & 7] 41 % (Sidelink Synchronization Signal, SLSS) & & 7|3} 4 &.9])
el A gkt

SLSS+= SL 54 A 91 Al & ~(sequence) =, PSSS(Primary Sidelink Synchronization
Signal) 9} SSSS(Secondary Sidelink Synchronization Signal)Z ¥ F& 5= g1t} A17]
PSSS+ S-PSS(Sidelink Primary Synchronization Signal)&hal & & 4= 131, 47|
SSSS+= S-SSS(Sidelink Secondary Synchronization Signal)2}al & & 4= qlt}, o &
50, 40]-127 M-A] ¥ 2x(length-127 M-sequences) 7| S-PSSel| thalo] AL-8-5 4=
AL, A o] 127 = =-A 2 (length-127 Gold sequences)”’} S-SSSel| th sl Al-g-=
T oAt} o & Eof, @& S-PSSE o] £-5Fo] H & AT E A S (signal
detection) & = Q13L, F7] & &5 4= 3Uth ol & 5o, &2 S-PSS B S-SSSE
ol-g3to] At FVIE 5 = 3laL, 71 AT IDE A= 7 AUk

PSBCH(Physical Sidelink Broadcast Channel)i= SL 21 & &4 7 9]
7HE A Lotof shiz 7] o] H= (M AR ARIE ASE = (L) A
ATH A& Eol, 7] 7]#o] ¥= J K= SLSSoll #dE AR, FEEY
Y = (Duplex Mode, DM), TDD UL/DL(Time Division Duplex Uplink/Downlink)
T4, A EF AR, SLSSell I o Z Aol H | E R/, AHEZH )
QEA S AR T 5 9tk ol & £, PSBCH A 59 H7HE ¢4, NR
V2Xoll A, PSBCHS] #llo] & 7|5 24 ] E 9] CRCE X§314] 56 | EY 4=
A

S-PSS, S-SSS # PSBCH:= 714 A5 A1 shi= &5 (oS £°1, SL
SS(Synchronization Signal)/PSBCH £ =, ©| 8} S-SSB(Sidelink-Synchronization
Signal Block))ell 38t 4= 91t} AF7] S-SSB3= 7 &) o] W ¢] PSCCH(Physical
Sidelink Control Channel)/PSSCH(Physical Sidelink Shared Channel)®} -& < &t
T EEA(S, SCS X CPAohE 7H4 4= i, A g &2 (v 2]) 444
SL BWP(Sidelink BWP) Wl 31-& = It ol & 501, S-SSB| thef &2 11
RB(Resource Block) 5= 1t} o & Eo], PSBCHi= 11 RBell 23 30& 4= 2t}
1] a1, S-SSB O] Fubkar 9= (v g]) AAE 55 vk whehA, v
N ool A S-SSBE LA st7] 98l F=ak5=oll A 74 7 Z (hypothesis
detection)= 3§ & 7} g}

$H, NR SL A =¥l ol A, A & T} & SCS B/HE= CP H ol & 7HA = 1579
THEEAZEALE 5 o o] v, SCSTF F el ek, A dol
S-SSBE &8tz A|ZE AH o] Aol 7} grold 4= it} o] of] uhe}, S-SSB 9
A 2] A (coverage) 7} AHA T = At} upelA], S-SSBE| AW gl A & K s 7]
Asto], A S SCSell whef shke] S-SSB A E 571 Woll A st o] 49

e

e iR
e <

A~
T
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[102]

[103]

[104]

[105]
[106]

[107]

[108]

S-SSBE F4l @idkol Al AEa = Qlth of| & E0f, A% ©ido] 31}2] S-SSB
A F7] Well A =41 ol Al &3k S-SSBY 7= A& ddel A
AL ol 47 =] A L (pre-configured), A “d (configured)E 5~ It} ol & £, S-SSB
AE F7]= 160ms € 5= Ut} ol & 5o, & SCSl| tlshe], 160ms2] S-SSB
AL F717F 2|4 E 5= AT

of| & &0, SCS7F FR1° A 15kHz%] 745, A& @2 sfi}o] S-SSB A& 571
ol A =21 ghol] 7] 17) 3= 27] 9] S-SSBE A58 4= 9t} o & 0, SCS7}
FRII A 30kHzS! 7%, A% @b &u}e] §-SSB A 7] Yol A 5241
whkel Al 17] == 270 9] S-SSBE 753 4= 9l o & £, SCS7} FR191 A
60kHz?1 7 5-, A% ek 3}l S-SSB A% 7] Wl A =41 dhkoll Al 174,
27 == 470 9] S-SSBE A4Sk 4= qltt

o| & &°], SCS7F FR2¢) 4| 60kHzQ 7 9-, A& w2 shi}o] S-SSB A F 571
ol A =4l eboll Al 17, 27, 470, 87K, 167 5= 3270 9] S-SSBE A5
AT} ol & o, SCS7} FR20I A 120kHZS! 739, A% @Hbe 3pito] S-SSB A%
F71 el A =41 wrko Al 170, 270, 471, 870, 1670, 327) 1= 647 2] S-SSB=
S

ofy

$HH, SCS7F60kHzS! 7 -7-, F 7HA Bt) o] CP7L Al €14 = v}, =3, CP
Al @bol Al A3F= S-SSBE| &7} Aol sk 4=
< Normal CP(NCP) ®+= Extended CP(ECP)Y 4~
CTAIR SR o E Eo, CPEFY o] NCPR A 9-, A& dhbo] HF3h=
S-SSB W el 4] PSBCHE W 3l= A& /4= 9 7] =8 71 4= v} viH,
ol & o], CP EF] o] ECPSl A 9, A& @idko] HE3}= S-SSB W ol A
PSBCHE W oli= A& /Ma=77 £z 6 MY = ATt d & &0, A%
ko] 35k S-SSB W o] A M A Al E-ol =, PSBCH7} #8 € =+ Ut} ol &
£01,8-SSBE FAlE = Al @i §.SSB ] A H A A - 1ol A
AGC(Automatic Gain Control) & 2H-& =8 & 4= it}

%72 V2X = SL 5218 st id-& el

578 FEFE, V2X = SL FAl A @itol gl 8ol = 2 A8 A9

o
=2
=
I
2
2
ofy
i
jic)
9

o x

2]

Lotk o E B, 12 A 1 X (1000 5= a1, T 25= A 2
F2 20004 = At

o5 &0, v 1> dd o Ao ke 9w = A E(resource pool)
ol A &gk 29l o 3 Fali= AF Y @9 (resource unit) & A 8 & 4= T}
1], @ 12 AV A @9 & ARt SLASE A g vk A&
o, Rl gl g o=t (0] QS E AFE =AY E5 AAA e
T AL, G7] A F WA B 1o S E AET AT

o] =

, 1 .
A7 A, i 10] 71 A= ef o1 E W Wl 9li= A, 71A = ol A S5 i
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[109]

[110]
[111]

[112]

[113]

[114]

[115]

[116]

[117]

>
=,
ik
H
e
2 4
DR
rE
fE
uv
=)
o
N
N,
N
(o]

= X
= o

e o

to nd
> 9
>
oo L
=)
(S

i
>

e
ol
=)

)

o

il
N

g

mtm

rlo
i
Sy

of A v = g E = 9lan, 7 e s e
ApAl 2] SL A1 E Aol ARE-E = 2l
= V2X ®+= SL sl 2 G = JEFAT

8% Fxstd, Akl A Fupa Ado] N2 B8 5= 9lar, A
Zo] A A ZF A1 o] NT/HE #8495 9le} whal A, 3 NF * NT 72 24
G 7 A F el A AelE 4= 9lt) & 8= sl A% F o] NT 7 9
MBI e S| vy = 499 o & vEilt

% 8ol vpER uhe} o], dhuto] A9l @ l(o] & £, Unit#0)i= 714 2=
g sto] b 4= Qlvh. =, AlZE B S atas 2ol M 9
thol Al E](diversity) 3E 7] 84, st =] A Q1 19l &9 7}
Wl g = 2] A 29 vk o] old Av) Al 7bol ulal AbA o) A sElo s
A slet =5 ot ol 3 Akl whel o] o)l lojA, xel FolH LA E

],

om
2

MH 2
o

I
i -y
N
o
e
Ao
fu
e
)
ot 4

O

AsaA Shz ko] Aol ALE T 9lis A4 wel el AT o) 4
3]
A9 F e ole] FHE ARSE 5 ATk B Fol, 7 4 BolH AFH =

SL 21z 2] 1 dl = (content)el] w2}, 291 &2 O}Eﬁg‘r dol 7iE 5

(1) =#A& % (Scheduling Assignment, SA)-> A & wdo] SL tl o] E] %H =X
A% ALgsHe A 942, 71 9] dold Ade] Bad A Bad
MCS(Modulation and Coding Scheme) %=+ MIMO(Multiple Input Multiple Output)
% "2 TA(Timing Advance)s 2] ARE E35F= AN = At SAT &<
AL 9] el A SL o] Bl 9} 3] HE| £ E A B o] HAEu = A% 7 sk, of

75 SA AH4] Fol o SAT SL wlol B o} W FeEof A5 H = A E2
oju) g 4= 9t} SA= SL Al 2 (control channel) & 53 45 1t}

(2) SL d]°] E] A € (Physical Sidelink Shared Channel, PSSCH)-& % %= ¢hito]
A1gt elol B & Agahzt] ALgshe A9 Eo 4 o)k vk Y A4l @)
2ol A SL tlol Bl &} 317 SA7F e Z e ¥ o] AE = 49, SAREE
Al 2] gk @ e o] SL o] ¥ A & ko] SL ol A& HKP Al ol M A =
= ek oAl el SA A9 F o] A A9l whe] Akl A sA A B
7 %-5}=d] AF8-%) 31 ¥ REs(Resource Elements)i= SL Gl o] E 29 2] A} Eoll A

o] 78] SL tlo] Bl & A &3t7] A8l AF&E 5= St ol & Eof, A& e
¢12: 491 PRBY PSSCHE WY A| A A HAE3F 5= 9l o),
B3) v 2= g AEe HE ddo] A ID 5o AR E AEaty] Y& 29
A otk ol & Fal, A v ol whto] A& SRS o 4
t}.

[

H

T —

2

ol el A g 3 SL A% 9] 7} B3 A 9ol 5, SL A 9] Sl
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SAdoll wpebA] ol gk A E2 AR 5 Ak A &, 5 A SL ol H
Aol vz 2] wA| A2t stel ek, SL Al S o] A% srolw A%
WA E Eol, 571 7% Az o A Aol A AEE =] oy 7] 4l
AlA el A A7 ol o] Ml A S A g5kl AE=A)), Al S WA (&
2ol 718 Az o] A A& VA 5o] 8 AE ol Al A g all =A]

[118]
[119]

[120]

[121]

[122]

[123]

ol 7N G whbo] AFl el A A A o' A E
Aeisk=A)), AT (el E 501, 4 SLAE e A B2
AME] JhaE, = ahu ] SL Al S o] Aol ARE = A B ]l o] T,
A= & 2B O] AT A7), SL '] F41 A= AV F
Aolet A1l &2 FE-E 5 Q)

Vehicular Communications for ITS

V2X (Vehicle-to-Everything, 2FF & 41)-& 283} ITS (Intelligent Transport
System)= T 2817 Access layer (3 <F 71 %), Network & Transport layer
(MEA7 L EAATEE A 35), Facilities layer (3 4 2] E] 4%, Application layer
(o1 = Aol A AlS), Security (H.9H)$} Management (¥+2]) Entity (1B E]) 522
TAE 5 ok A S ALE, & RE 4 (V2y), A 7 A5 ZE F AT (V2N,
N2V), 2% RSU (Road-Side Unit) & A1(V2L, 12V), RSU g+ 541 (121), 2}
ALk ZFF A1 (V2P, P2V), RSUSF AL§E ZF 541 (12P, P2I) & HHaFgh Al ke of
A-gd 7 Uvk 2 T Y FATE H = 2, 71455, RSUL AR 52 ITS
station©] E]rﬂ R

% 9= ITS 2| o)A #-3 +- 2 (ITS station reference architecture) & 74 ¥8 &} 7]
Ak o)t}

ITS Z2~H| o] A 22 F-Z (ITS station reference architecture)t=, <4 Al 2~ 7 5
(Access layer), Ul E$] &% 7|5 (Network & Transport layer), Facilities layer®}
Bt (Security) @} ¥] (Management)E A $F N E| E] (Entity) & &9 ol =
o =& Al o] A AlZ (Application layer) 0. 2 -4 F o] ] o1, 7] H-% O 2 Jayered
OSI (A& OS] =¥ -& w2t

TAH o2 5 9E 25, OS] Zd-S 7| Hkgh ITS station F2 -2 E7 o]
YR QUTE ITS 22 E o] A (station) 2] Al 2~ (access) A5~ OSI A5 1 (physical
AZ)3 A% 2 (data link Al 5)oll 7-8-3HH, ITS 22 E| o] A (station) 2]

Ul E 9] A &% (network & transport) 7152 OSI A1 5 3 (network A1 5)3 A5 4
(transport Al )0l “d-5-38FaL, ITS ZE| o] A (station)9] facilities A& OSI A% 5
(session A55), 715 6 (presentation 74] =) 2 A% 7 (application A 50l -5 3},

ITS Z~E] o] A (station) 2] & ol ¢ x] et o] Z 2] A o] A (application) A5
AFE 701 2 (use-case) & A A TH 3t A 18k= 75 & A AE Aol
(use-case)©ll whe} A B A o 2 ARG 4= 9T}, #2] <l E] E] (Management entity)i=
ITS 2~El| ] A (station)®] 54! (communication) & & 2H-S 0|53 & Al5S
el st 93-S e b}, Bk QI E| E| (Security entity) ™= F.& Al 5ol tf gt
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[124
[125
[126
[127
[128
[129
[130
[131
[132
[13
[134
[135

e e e e d e e e e e b e

[136]

[137]

[138]

[139]

R .QF A H] 2 (security service)E A& $HC}. ITS Z~EH o] A
A} % 7t interface (S1E] ¥ o] )& F &l 25 &
tlol B R et 4o U AR 58wt
o gk oFo] A g o]ty

MA: Interface between management entity and application layer

station) 2] 7} A -2

A A~
% 5o AT

U U2 ThFEE Q1B 9] o] 229

~~

MEF: 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 I'TS-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 10& Fx gzl 71 Zst] A A8 7Fs gHITS 2=H o] A (station) 2]
o Al o]t

ITS Z~E| o] A (station)d] &2 F329 9 /& &
Aol F ek 2ol &t Abol ol A, B2 A2 & 7} A%
752 kA3 ASER b & YES sk Aol
A, 22 RIS A 2 (i V1EITS B @ 3
ol 7} 3£ Bahsto] ol 7k ARE a1, BhE Ho Az WA A 7} &
WAL A & = AFEF I OTS (SR 7] EHITS 2 v A 2~ 8hi= & A1 54

JlN&rz
N
N
RO
I

g A R UESQAE TS ITS A 2812, Th% 3 use-case A& ¢ 3

S RS 14, EADL TS B Aol 52 welste]
FA1A o AAN, ] N1 %E 4 AF 9B L 75 4] et
WA 5 ek the-e 7 AW F o /el 1Fes) /1% a

o Ze) Aol 4

AlZ: (Application layer) = TF % gt use-case S 2 A & 3}
A= 9T s, d2A ot R 584 s ZH, Ve .5 A
=0 5}
o = il

of Ze] Aol A AlFE A& Aol ol £ ITS H oS thdst FH =

Aoy st A, 3F91 2 access Al 5, network & transport 7| 5, facilities 2] 52 &
Al M AIA & 2S4S B8l S 2hRol Al et Foll Adato
MH| 25 Al g ghet, ol W ITS of E 2] Al o] A2 T} 48 use caseE A/ A e
Ao, AukA 6 = o] ¢ 3t use-case 52 road-safety, traffic efficiency, local
services, 1] 3l infotainment - other application. 2.2 grouping %] o] X ¢ 4=
21 t}. application classification, use-case's <= A <% application A| H-#] 2.7}
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[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

o s o] E d 5= 3t} A% #2 (layer management)i= o] & 2] Al o] A
AT @ F Bt AH | ARE we] E Au 28] F= 4TS s,
7+ A H = MA (interface between management entity and application Z] %) 2} SA
(interface between security entity and ITS-S applications) (}2+= SAP: Service Access
Point, o MA-SAP, SA-SAP)E 58] G are = e % Ff¥n). of Fel Aol 4
Al SN A facilities Al 5 22 2] request == H A 2 E] Al Fo A o] ZE] Aol A
Ao 2o Mu]i dA X L ## 7 B o] A Y-S FA (interface between facilities
layer and ITS-S apphcatlons = FA-SAP)E &3l =3 €.

94 2] ¥] | Z (Facilities layer):= A9 o] Z ] Aol A Al ZFoll A A 2]l thakst
use-caseS BIHH 0 R HAT 7 I F A= TS Fd e, o d,

application support, information support, session/communication supportE =3 &

A

HAYE AlFE 7] EA o OSI E A o] A 37 A, o) session AlE,
presentation 7, application A, 71 5& AW gtr}, 72 4 S 2=, ITSE 9 8
o] = 2] Al o] A (Application support), 13 o] %] ¢l (Information support),
A /8- A1 9] (Session/communication support) &3 &2 H A 2 ] & A ¥k}
o] 7|4, A4 2] E] (facilities)™ 7|5 (functionality), “d X. (information), ] ©] ¥
(data)E A &3H= X W E (component)E 2] 1] 3T}

o Ze] A o] A x|l 34 2] E] (Application support facilities)= ITS
oA ZgAlold e TA& (FREITS & WAIA A 2 st AT e &4, &
“1of) th gk #e)) A et A e Eolt) Y] of EEl Aol Xl HA T E =
CA (Cooperative Awareness) basic service, DEN (Decentralized Environmental
Notification) basic service 5 ©] At 3ol = CACC (Cooperative Adaptive Cruise
Control), Platooning, VRU (Vulnerable Roadside User), CPS (Collective Perception
Service) & M 2 AU =5 93 32 2] E] lE]|E (facilities entity) 2 7 ¥

WA 7 27t ol 5 gl

A x 219 -2 2] ¥ (Information support facilities)= T} g+ ITS application®]]
olal) A8 T &5 ol GH} o] g o] 25 A|F3d= B4 7 E
(facilities)Z Local Dynamic Map (LDM) G-©] 3!

A EA 219 A 2] E] (Session/communication support facilities) ™=
communications and session managementE ¢ 3+ A U] 25 A gl = A 2 E] 24

addressing mode <} session support 5 ©] 31

wolk A g E = % {4 8 El (common facilities) 2} = <1 ¥4 2] E] (domain
facilities) = Ld 5 1

liﬁﬂﬂﬂ~ﬂ“ﬂfmﬁ;ﬂﬂﬂﬁﬂHSiﬂﬂﬁ%&l%&}%%
AE] 2= 7] s Tk HA gl gl o], o] 24 time management, position
management, :LF/] 3l services managementss ©] )

wuel B A Bl 2 (s i 4]y ITS of Ze2l7l o] ol 7 g §
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[148]

[149]

[150]

[151]

[152]

EH 8 | ) 7] 58 Al # A 2l E| o], o 24 Road Hazard Warning
applications (RHW)E ] ¢ DEN basic service 5 ©| 1Tt Domain facilities+=
optional 7|5 & 2 A ITS station®l] 2] 3l A ¥ ] oF O H A} ¥ A] k=1,
A% 2] (layer management)i= H A 2] A5 &4 2 Bty HdH
ARE #e] @ MH| 23] 2= 92 35, I A B = MF (interface
between management entity and facilities 7] 5+) ¢} SF (interface between security
entity and facilities 7] %) (Y= MF-SAP, SF-SAP)E 53l ko g g ¥
& T}, Application 7] 5ol A facilities ] 5 2 2 2] request == facilities
Aol A application Als oo Au] 2~ WA A H A A H O HEd-2 FA (B
FA-SAP)& o] Fo] X | facilities # 5 3} 319 networking & transport 7] 5
ko] ofular /\1 H]/\ | A1 A 2 IE A H 2] S NF (interface between
networking & transport 7| - and facilities 7] 5, B2 NF-SAP)°l] 2] ]| o] Fof X},
UG ENAAFE L2 HEYA 22 EFZ A& %oﬂ TE
(Homogenous) H=+= ©]| % (Heterogeneous) Ul E9] = I+ 2}&F B-A12 9]¢t
YEQ IS FTASH= oS =33t} o &4 TCP/UDP+IPv6 & S1E Ul
ERETE ol 8e AH Y A, 259 9 A U =952 A T, BTR
(Basic Transport Protocol) 2} GeoNetworking 7| ¥+ 3 2 & 3-8 o] 83} z}&F
HEAAS D 5 vk ol =1 2] 2 914 A B (Geographical position) &
I i | =S EA R %% At ZAF U E R A A S5 access layer©l]
AL = 7]l o4 O =2 (access layer technology-dependent) A4 7| &) A 1}
TAE 4 21 0, access layeroll AF-8-% = 7)ol 44§l o] (access layer
technology-independent, access layer technology agnostic) A2 A ¥ A 1 -4 = 4=

o]
AR

FHITS MEY A & EANAEE (network & transport) A5 7| 52 317 £}

2o}, 7 EA o2 TS U ER A & EW A E (network & transport) A 5-2]

715 OSI 3 A% (network A5} 4 A5 (transport Al 5) 3 F-AF £ 5 A 3HY
u} jrjr Lo EZ]Q_ ;q qu}

E WA FEE A Z (transport layer)-> %] 75 (session 7|5, presentation 7| 5,
application A 5)3} 319l Z15 (network 7|5, data link 7| 5=, physical #] &)l A]
AT RS Aqu] 2~ WA A 9f HAYHE Adets AE AT O EA, FAITS
station2| application®] H. I t o] ¥ 7} &2 %] & 3}3= ITS station2] application
process®ll A &stA| =& SIS He] sl S kol fH ITSOl A a1 E
Q3= transport L2 EZ-2 o 2] 19 OPS. 194 Holx 7]2] QIE Yl
ZREFE AEE = TCP, UDP 50| 2™, BTS 5 ITS & 9] & transport
I2EZ 5ol A

HENZ AZE mel 49l Fo 0 Aze] A WA 5 7
transport A 5o A AT g Flof A x| o] =] Hl T4 Y A A2 2
5o gng v =92 Ao Aol F7bahs ©lshe seh )% Al o) o 24

o
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[153]

[154]

[155]

[156]

ITS station ZF unicast (-1 7] 2~ E), broadcast (H. 2 =7 2~ E), multicast
(CHEIFN2E) 5ol 1= 5= AT ITSE 9 8 networking 32 2 & 52
GeoNetworking, IPv6 networking with mobility support, IPv6 over GeoNetworking ‘&
theFshA arelE 4 91Tl GeoNetworking = 2 E &2 W< gtk 9 7] A HHqk
olu e}, xF#FS X3 station2] 91X B E o] &% forwarding (EH E) =2
forwarding hop 7l 5= 5 ©]-8 3} forwarding 2] T} Agd A2 =2 A
HAE A8 5 At

HES A & EWATE (network & transport) Al 53 T H A S & ‘j/] (layer
management)% network & transport Al 52| & X Hty A R E Al ¢
A28l = 9 g Fallsh, B B MN (interface between management

entity and networking & transport A Z:, 2= MN-SAP) ¢} SN (interface between

security entity and networking & transport | 5, Fo1= SN-SAP)E §-38l] o=
A 2 T 5} Facilities Al =3 networking & transport 74]# Zko] Fulak
A B2 A %] 2 g 2 o] A E-E NF (& NF-SAP)9l| 2] &l o] 5 01 1,

networking & transport 252} access Al 2] A H] 2w Al H] 5"3 ¥4 1 o]
-2 IN (interface between access layer and networking & transport 7] &, B3
IN-SAP)el] 2] &l o] Fof ZIt}.
E-1] ITS network & transport A 52, f-H 3 vp2712]| 2 7] &2 [P U o|H &
A1 A8t7] 913 IPv6 F TCP/UDPE A ¥ 38kar 9l 0w, ITSTHE 9 &
X 2 EFE = WSMP (WAVE Short Message Protocol) & A ©] 8FaL Sl T},
WSMPell e} A A ¥ = WSM (WAVE Short Message) 2] packet -7-322 WSMP
Header 2} Message”} &%= WSM dataZ -4 ¥ t}. WSMP header version,
PSID, WSMP header extension field, WSM WAVE element 1D, length2 -/J ¥ T},
Version < 4bits2] 2 A] WSMP H A -& LBl = WsmpVersion & = 9} 4bits 2]
reserved E =2 4 2] © U}, PSID= provider service identifier 2 79| 2| o] o o] 4|
apphcatlonoﬂ upet S E ], A7) Sl A A A9 AlTs A=t
=28 =1}, Extension fields= WSMP headerE 24351 7] 9]¢t € =2 channel
number, data-rate, transmit power used ¢} £-2 4 H 0| 4 Y H . WSMP WAVE
element IDT 71 % %] = WAVE short message 2| EF¢]-& %] A5t €T} Lenthi=
12bits ] WSMLemgth 2 =5 53l A% = WSM data2] 4 ©] & octets T =
XA A =W, Y A 4bits+= reserved E o] 1T} LLC Headers= IP data 9}
WSMP datas 183t A5 5= A 3lF+= 71 5& 31, SNAP| Ethertypes
Z-&l - Erh LLC header £} SNAP header®] -7 5= IEEE802.200 A4 4 2] &] o]
AT} IP datas A 53F= 7 9~ Ethertype <= 0x86DD = A A 3} o] LLC header&
TA 3t WSMPE A 4-31= 7 -9- Ethertype < 0x88DC & A A4 5} LLC
headerE 14 $tt}. =4171 9] 74 -9-, Ethertype= 2F¢13}aL 0x86DD 1 7 5- IP data
path = packets &2 X U311, Ethertype ©] 0x88DC ¢! 7 -5~ WSMP path = =
HUA Hr.
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[157]

[158]

[159]

MAH 22 Al (Access layer)=> -9 AT o2 HEH -2 wA] A Hlo]H &
=4 Ad s 3l Aseh= S ¢l A% (Access layer)
7|42 4], IEEE 802.11p= 7| 4F3}k ITS-GS x}ak EA 7, AAPE TS A o F
F2 714, 2G/3G/4G (LTE (Long-Term Evolution)5)/5G & 41 A& ¢ (cellular)
&1 7152, LTE-V2X ¢} NR-V2X (New Radio)®} - cellular-V2X A& -8 &2
7<=, DVB-T/T2/ATSC3.0% 3t & A 83t H A= W 7<=, GPS 7= 5]

g
2
o ox
1>

A Q5] 2= 01
1o = T A

o] ¥ ¥ A5 (Data link layer)> AHEA 0 2 ZF2-0] )&= <15 == 3t
(s A2 7h) BelHol A4S 39 HEADAS] RS S AR E A5

A&7 gl TN A2 AT = AT LR IANT TRETS
A A s, A5 % ol B & A% a9 A9 7l (Ee
Zh e R vro] 155 8keks el o] W (Framing) 715, Bz 53 = 5
kel A5 BAEHE S5 A9 (Flow Control) 715, (B8] A% w49 577
J:rTﬂ‘ Xl—SLo] ;qh:% SHA H]—/\gﬁl— gtEo ] =0 2®) AEe QFE A=3lal o] A&
T4 &= ARQ (Automatic Repeat Request) s 2] 2] 0 2 Al Z0]| A Elo] 1 9}
ACK A2 E T8 AFolel & AEstal A &etA =4l A &2 H7ls
AR Esh= 75 o5 TR 3 7l ACK A28 56t A=

15| &l o Zlﬂr ACK 215 ol 4 3 (Sequence number)E 0] 5F= 7|
19 A Yl E S A Entity {F ol B ¥ A2 HA, 74, & R HolH AF &

A Atz 75 % 3 gkt 1% OP6.19] data link layerE -4 3F+= 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| 5 (sub-layer)ell T ¢+ =8 7] 5-& t}&-3}
2.

LLC sub-layeri= &1 & 4}o] 3t &1 9] MAC F A5 T2 EZ& AFES 4= Q7
sto] o] EER Ao #AglE TAlo] 7 E5 gt RRC sub-layers= A U
e grdol Al Zadh A Al aE AR vk o) WA A o] AY e, et
E-UTRAN ZFe] RRC 472 #8] (A A/F-X/30A), o] 54 8] (BRI=2H),
M= Q2 H Al 9] eNodeB 7+H9] UE A E)| A~ E A%, @ik (UE) 574 Hare} olof] o gt
Alo], & (UE) 58 o], UBE 2| A IDS] AA[4] Fo], 7] ¥hel& 233 Bk
e, RRC WA A 453} 59 7158 43 gkt}. PDCP sub-layeri= ROHC
(Robust Header Compression) 52| 15 W2l& 5-3HIp # 7 sl ¢35 33 5
AL, Ao WAl A DAL} H o] ] 9 %‘ifﬂr(Ciphering) tlolH 24 (Data

;

o
fl

_1

L:.:
:L

Integrity), =9 Fetol] HolH &4 WA 59 7] 5& 3 ¢t} RLC
sub-layerv= ¥l 71 9] & 2H(Segmentation)/ 6L(Concatenat10n)~ &, <1 PDCP

AZ ool 72 MAC A% 9] 5§ 2712 RFof b8 ADsiL, A%
72 AAE Bl B F dole AF NFAY B, 7 dolE S| £

T

o
gl A4 E, =5 T2 T gtk MAC sub-layers= o & = =59 3/
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[160]

[161]

[162]

[163]
[164]

[165]

A A e, = 3 s Em g A A

Physical layer ZZ &9} 39 0]] Bt53= 7|5, SASd/FA G F49] o] I 4
e, i AE S5 A, B9l Je el s AEStE o9 s
43 3}, MCO sub-layer:= 557 & ol-&st] g Auj s

AHRA R AT T Y o, F8 7| e& 5 Tk A gAY ET
7}% (traffic load)E TS Al =2 &erxﬂ: S = FAlsto] Z2F Fabag A d ol A 9
A ZFEA ARG FEARE HAS S,

B2 AS2ITS AT 732744 ot AT LR =t of A ul A Alo] 9
Q1 E] o] 2~ & A 2] 3} a1, data link 74] Entlty ko] HIE A F& 98l Az, 24,

AsAds =2 A2 v 52 738k, vk 3} Z+A] (Carrier Sense), 1!
g ¥ 7} (CCA: Clear Channel Assessment) T2 S8l A A IF ARE F 1A
o] -(busy 5= idle) 5 MAC Al Zoll Al &el= 75& 3 gkt

7 A E V2X(Soft V2X) A] 2= Bl UU Q1 E # o] 2 & o] &3 V2X
24219 2 Soft V2X A1 H 7} VRU (Vulnerable Road User) F25= V2X 2} & 0 22 HE]
VRU WA A] B23= PSM (Personal Safety Message)< =41 6}a1, VRU WA A] ==
PSM H] A] A of] 7]Hkalo] ¥ VRU 3= 2] A RS Adsf|F7u, 73
VRU E= 2 E0] o] Fot B2 48 55 A saL, A ¥ A Bl 7] Rksho
¥ VRU = 2ol Al 585 4 i 55 el AR & ALt Al ~wlot)
o] 714, VRU WA A H=3= PSM H A A= UU Q1] #| o] 2 2 A7) Soft V2X
Aol HAFE = w A A&, VRUS 914, o] & W3}, ol A=, &5 5 47
VRU®| T3t o] 54 AR E £33 4= glvh. =, Soft V2X A =8-S UU
A Fe] 25 T3 v2x FAlat ¥ e VRU /L= AAgEe] ol g4 AR E
TS, Y ER] A 5 soft V2X A 7F 418 o] 5 A A Ho 7] x38Fe] VRU
29 F8 AR VRU 0l 58 58 Aot whalolt) =, Softv2X

Al 2= 81-& V2N 4l 3 s sto] 744 5 9

V2X F21 3 g thol g E FA) (PGS, DSRC)9] T 8] of o AbeA
M) = 5732 AE] (VRU AX])3= UU Q1B # o] 2ol 7] 8k3F Soft V2X
Al 2818 F38l 3 b = VRUO 73 AR, o] 4 ARE Azt

ALt ol & 3, 7] tholH E F Al (PCS, DSRC) 2] =3 517

A} A4n] = B3 AH] (VRU A2 T3 AFE22E ki &

AT}

)

o]
=
KeN
=

}

A&

o]
B

2 Mo u
o

o >
G do Ay o

for 2

1-

M

V2N A B2 Al F A, A (e & 501, V2N M H)= A A 5 & A 2] st
G E(o B Sof, V2X §EE) o Al AL}, kA vk, vhdE o 427}
Zohel %, MBS 20 Bao] REa|A AL, Aule] TR A A Aol
58 d 4 o). wekA, QoS(Quality of Service) #H] & -3, TEE <]
Al A o] E5-& Alojer Hart v

ol aoll A3z, 7L g2 E] A58 v A A2 ol el Aelalv] 9latel,



21

WO 2023/075443 PCT/KR2022/016557

[166]

[167]

ol A QoS #lE-E& o sk W H ol QoS WS R glo] AT
T 9= WA A T2 E A ekatt), w3l o] slol A=, A o] H QoS #lH o
385 A (uplink) ol A QoSE #Helshi= W F 313k A (downlink)ol] A

T2 AletslE ol 48 9= d dE YEh = Edolth & 11&
H, 22202 FH AEE WA A=, A E Fal], g 49

A8 BE W5 (210, 230, 240000 Al e 4= gl). o] w], vhi(210, 220,

230, 240)-, V2X @ = VX A A E v e 4= gl o, vii(210, 220, 230,

240)-2, 2FFol] §HAl | G = xpEEo)] ©hg gk AF A TE A X g vhag 8t

T~ At} ®E3H VRU(Vulnerable Road User) & 2] ™ A] A]

TR AgE) olw), VRUE 9] WA A=, VRU ZA &2 HE] A5H

HAI A E e et 5= 9le ), VRU A &2 VRUZF &4 8kaL 9l 5= 4

n| gk 4= 9l o1} o]o) gHA ¥ X gFETh @dE 9] FrF FThshel ute,

o u] g
Haalu s W AlK o] Qo] WES z1e] 8 Zalal A Auie] WA A7
582 2belis 4, VON A 2ol ol 7k w5 ok whebA, A4 e

[e)
A Z A 5] Y, Avio) Ao QoS w7 ot gttt o & o,
o] Hlx|ef] ko) Sl Abghat ol Aoz YTt e
VRU(130)¢} B9t H =5 AY+= B3 21110)2] QoS 'L da}x]of g},
A otsl= HhHof] up = vhik2 vk o] QoS A & A A S AL, A B (=
V2N A B])i= @ QoS A= ol 7| 8kate], QoSE #a] e 4= gl
A etz WS 98], e = QoS A& Ast 555 v] 283
AT}, o] Fholl A, &2 AX] V2X @ V22X ] AZ EVIX @t =
AXEVX AXZE XAE = glon V] S5 89 5 Q) T3
olslol| A, A &= V2N A = AZEVIX MR A A = 5= gl o /47|
golsol 89 4 vk £3, QoS UM -E, o] 8ol A QoS -4l <= ¥ (priority)
L= QoS A wEl 2 X A= 4=l o AJV] Sojgo] 285 5 Q)

=
5 123 Alokahiz Wyol uhE wksh Aol T4 thehyis Buolth &

1o
olt

~

-

)

125 FZ2ePH, @2, QoS A E Atk 55, A ALt
EE)2 ¥3ks 4= 9t} QoS A9 =, A ¥ 7 QosE #elEhy] Y& H st
AR 7ol o & £9, QoS F-ATHE, Aol e H49] i s
23S 4 QT ol & E9], QoS ST el 23 = H4e] gl 19§
3 9 (high risk zone)S W EFH = 281, 918 o 9 (risk zone)ol] Th-&-3F3= @82,

#9131 o 9 (low risk zone)S VFEF = @83, 2 9FA ¢ 9 (zero risk zone)
dehdis dds TEE S glo, olo) dY A eheth ke ) 42
E5E S8l e el AR E A1 = ) 29 A, dEe] S As9 ALt

=

Bse v A2 B5S e 248 A R Z]uste], kel QoS
$AEHE A S ol olu], S 459l A E5 e, o] sjell 4 A eksli=
3742 Wl 7 Hkekel, QoS $H S & A4 S glov), At o
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[168]

[169]

[170]

[171]

[172]

82
rir
g

ALEE QoS A=A o 4h-2 Ak 7729 V2N H|A[A] 9]
,V2N HALA = (V2X BRl2 Bl A 2 AEE 5= 3l

| A A= V2X M A A 2 A 3 =5 Qv B8 &= 1201]/‘1
AAES, e A &5, WA A A E5& 238k
AlE o} o, Al oo mre) JE] A2 B, AT A 55, 2
| B8 E59] 2ol sty ol o] ZEAME B3l 38 E 5= v
EdH =125 ZLZOPﬂ MB =, QoS HEZEH & t] £33 = ) o &
A=, g ESEH FAE va2x H 1 AES QoS AEFHZE AYs
QoS Z1EE = 4l H WA A & WA A] B 3 (buffer)ol] YAIZ #]73}al,
W A| Z] 3}A] (parser) & -8l V2X WA X ZH-H QoS Aol & B E
T3 QoS EF 3=, QoS A7 &5l A AlLke A B o dejel 7]wts
V2X WA A & AE (= DS ZAE S o] whef, A o=, A 2]k
HAI A EERE ol 2} Y EQ] 9] QoSE T = T} & 1204 =, A ¥ 7} QoS
AEZYH 2L QoS A7 &EF& Fgeh= slo= 7 Xﬂﬂoi A2}, QoS
AEE29 QoS A £59 T2ol A= 7Y A &aL, 8t o] 49
SR AAM ) e FaE 5 vk

o]t M=, V2N WA A & 2 2] 8l7] 913 V2N d-& WA A1 & A<t
A QEE V2N A& wA[ Aol 7] §Esto] QoSE #e]ah= W& A 4]
v gt}

V2N A 8] 25, @dat A 7F MQTT(MQ Telemetry Transport) 7| %5 ©f]
Zlbete], B4l 3 = vk @2, MQTT 7=l 7]utsto], =714 2=
b1 el AR &f B E Aol Barght) o & Eof, B, 7] 4 0 7 214l 9
AE] AR E E et vA A& A ste] Wal(publish)$hr), whidko] WA %] &
‘3‘1}%3&4% Zi%, whbo] WA A 5 A B 2 =8k A8 23 4 QT

A& 7152, V2N M B[ 2= 9] F4 B A H| 2= 2 of] 7] Hhsto]
7523%1 ZF 9}4. /‘1‘1'%% kol of 3 Wl WA A & thE dE Sl A Agd
I Atk V2N A B 2=0f] 71 ot e B2 w4 X o)) & | ki BT (topic) S
Ul e] T (subscribe) & 4= 9L AL, S A A ol A | A A E M B 25
FAE 52l

T 138 Xﬂ?lfﬂ A Aol up & WA A o] 25 YETE & 138 FE5HA,
V2X A A 7F v E 8F Al (layer) @] F o] EE(HE Eol, MQTT #Ho| 2 5)E
Tl AEu = Aol ok e}, 371 7155 A8l A& Shencapsulation)(*E+=
AF3d)E o] AEE 4= vt VN WA A= V2N &t L V2N Flo] 2 =&
TAE A, A3 H vax v 1 A= V2N Hlo| 2 e & F3l] AFETh V2N &t =
V2X WAl A o] BF Y] 2 ehel 5= A A] BFd (Message Type), 2= 9 ¢ 24
= @l “1(Extension Flag), & =& 710] t-§-3Fi= &7 tl o] B| (Extension Data)E
2 59l

Gito] M| 2 WA A& R EsHE - HAIA B YL AT EVIX WA A

xS
R

2 i 4
= ox g 2

[\®]

z

A

£ <

o

o

2 jo pE Ob oo o)
N

RO R ToR)

(¢}

10 Ot
[l

],

R

2
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(BSM, Basic safety message)d = AT}, o], @2 QoS F-A<=9] @l H e st
ARb S B, B 1 Ws R g ole WS Fal A -

=

[173]

[174]

AT} o & Eo], B4 T 1 = & (30 EA] g vfe) o] gH|ER A E
T Yo, ool gAE A gF=tt o, 7 B E= S HlolH B=E 3
et = M2 UE S e tlolH & A EHsH] 93 EA 5= Ut} o & 50,
T3 xS S HE o 4HA H E=, @] QoS AR
‘L’ﬂ‘ﬂ“(‘tt ko] QoS ) S A ety g v EY 4 Qi) o]of wha), whidko]
QOS 2] o) T3 AR yp e Ao 3ty = 751_%, g4 =g
JJEOM QoS <=9 @l th-&3h= "QoS level” BFY ] H] E(, 4H A

H] E) gho] 12 A8 ¥ a1, "QoS level” EFY) ol o] -5-3= &4 dlo] ¥ =
ko] QoS T I gho] 23 4= vk = = 132 Fxskd, g
Zg1 B o] npx|uk v E(E= gH A B E)= 7} 37 o) P}
A=A A5 e = 1 Ed 4= vk Oﬂ G o) ¥8E =
tlol B Bl]ol 874 o] <l A5, 71 G4 S L %57}% o d T ol
upet, 2 Sl o] wpx e H| E gho] 18 A" E A, F7F g S
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1 AgH = T Alas ()2 54 717], 71 A = B
HEAAS E38 o714, #4771 = 4 A S 714(ell, 5G NR(New
RAT), LTE(Long Term Evolution))< ©]-&3to] &A1& =8 at+= 77| & 2 v|5hH,
FAMEAABG 71712 A E 5 Aok o] & Al gk = A1 o AR, A VY] =
2 5(100a), ZFZE(100b-1, 100b-2), XR(eXtended Reality) 7] 71(100c), &

7171 (Hand-held device)(100d), 7} (100e), IoT(Internet of Thing) 7] 71(100f),

A7 71/4B1(400)E 23S 5 vt ol & 5o, A2 4 54l 7]?01 T8 ¥
b, A T 2 A A TS e A TS 2 o vk
o] 7| A, ZF5F& UAV(Unmanned Aerial Vehicle)(ol], =#)& ¥ 313 4= 1t} XR
7171+ AR(Augmented Reality)/VR(Virtual Reality)/MR(Mixed Reality) 71 7] &

3 315, HMD(Head-Mounted Device), 2HFell -1-H] ¥l HUD(Head-Up Display),
A H A, AvtEE A, dofel & tntol 2~ 7HA 7171, B A"
Abol Y A (signage), AH&F, 24t 52 A= 8= = vk F o 7171+

ZnEE AnE s 4 0131"1 Z171(ell, 2=npES j],i“}Elelﬂﬁi),
AFH(, =ES ) 5= 28 7 Aok 7Hd S TV, WAL, Al g7 %‘%
ESESE = AT} 10T 71 7] Al A, 22npEN]H 0355?3%31:0]3} o =
[ A=, M E A= FA V7|25 734 5= ¢ 9_111 54 A 71 l(zooa)t
FAZANA NATMERD A =22 2 52 Q)

A 7171(100a~1000)3= 71 A1 =(200)& &8l Ul EH =(300)9F 124 5= At
A 7] 71(100a~100f) )| = Al(Artificial Intelligence) 7] & o] 4852 4~ ] o,
7171(100a~1000)+= U ES ZL(300)E E-3ll Al A8 (400)9} 12 € 5= 9l
£ A.(300)= 3G U E S =, 4G(l], LTE) U E 9 = &5= 5G(l], NR) U E JEL
ol-g&st] 7AdE 4 Atk A 7171(100a~1000) =
= (200)/H] E %42/_(300),—3 ol A2 A 5 AL A S EAAE
=] a1 AH FAle.g. Aol =8 A F2l(sidelink communication)) & 4~
t}. ol & B0, AFFE(100b-1, 100b-2)> 21 5] Sl (e.g. V2V(Vehicle to
Vehicle)/V2X(Vehicle to everything) communication)S & 5= 3} 3k JoT
7171(ell, A= T2 ToT 71 71(ell, AAT) B3 vk 4 7] 1(100a~100f)9} 23
TAls o g Ak

A 7171(100a~1006)/71 A =+(200), 71 A =1(200)/7] X =1(200) 1ol = F41
Z 21/ A (150a, 150b, 150c)©] oA 5= It} o7 A, 4 4/ 48
‘et e A B A1(150a) 3 Aol =8 A FA1(150b) (5=, D2D B4, 714 =3k
A1(150c)(e.g. relay, IAB(Integrated Access Backhaul)¥} 72 T} ¥ gk -4 7 &
=(dl, 5G NR)E &l o)A = vk FA E21/¢1 2 (150a, 150b, 1500)S &
T N7 A = 7] A B A& AR A A E
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[208]

[209]

[210]

. Z(150a, 150b, 150¢) T} &3 &

135 ST = st ol & 98l ¥ g o] kst A&
5l thokal A AR A A rhokst
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b7 41 7171200)+= B e A
H4: 714, LTE, NR)S 58 A4 A5 5 £ 5= 9t} o 7| A, (A1 T4
7171(100), A2 541 71712000} &= 242] {41 7171(100x), 71 A =(200)}
/= (A 7171(100x), 4 7171(100x) }oll o-3-3F = dth.

A1 A 7171(100)3= 8 ol o] 2 A A (102) B 3h o] 4ke] W E.2](104H)E
ﬂﬁbll F7HA = St o] o] & Al 71 (106) R/ = B Wﬂ

(108)S t] 33t 5= At} 2 A4 (102)5= Wl 22 (104) Z/EE=
ﬁ 71(106)E AlofstH, - Aol AR A, 7] 5, AA} xﬂ , W
/= A eAEES TSRS AAE F AT dE =
2 A (102)= W E2)(104) e A RS A 2late] A1 AR/ASE A e H,
FA71(106)2 53 Al AR/ EE X 3= FA NS E AFE 4 )
$, T2 A (102)= FTA71(106)5 T3l A2 AR/ EE Edhael= T4
SE FAE H A2 QBT e A 2EREE P AR E v Fa(104)0]
Ak 4 Ak H B (104)= ZEAIA(102)9F 24 5= 9L,

5 4 Lo

2 A4 102)9] 21 #A e theke AR E 24T = ) o F o,
22 (104) = Z 2 A A(102)0]] 2] &) Ao ¥ = E A A
&)

1

2 (d 2> B ool [kowE ob &

2

A, - Aol JRAIR A, Vs, AxE AIQE, W H/w
Sae s A% AR S Fsh Az ES

th o 714, R A (102) 9} W 22} (104):= F41 54l 7]

??‘éﬂ_%} = AAE T4 ERl/3 2/ e AR 5l A 7] (106) =

14(102)9F A= == ou oPJr ol el QeI LH(108)E Eell FA AT E

Ei= Al 4 9 TAZI(106)= FA17] B/HE= 417

AT FA1 71(106)= RF(Radlo Frequency) 41 -84 &= qlt}, &

g ol A A 717 A BRE 2] S ov 5 gl

12741 717120003 Bt o] ko] L2 A4 (202), Bt o] 4k vl R el 204 &

obat, F7FA 0 & st o] ko] F5424171(206) R/ = St l 3o

HU208)E U] 38 5= glvh. Z 2 A414(202)3= Wl 2.2](204) H/E=
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oL 2 A4 (202)+= ¥ 59 (204) ol A EE A st 73 XJEW:@E—E— Ak,
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[211]

[212]

i

A5, A4 g B0 215 A 2E A JHE o] 22](204)0]
o

SATE ™ 2.2](204)= Z 2 AAM (202)9 14 5

jﬂ

2 4 4 (202)2] T2 3 B sk kst R E s 5 9lr) o B So,
B.8](204)3= 2 A 4202)9] o8] Alo]EE ZRAAE

R %Ur A AR A, VT, Aab Al
MEES 537 9 WHES L3t 2T EY
t} o] 7| A, 2 A A (202)¢F H 28] (204)3= FA B4l 7] 42(9)], LTE, NR)S
A& Al S Bl 239 AR 5= ok 552171(206)+=
B2 A (202)9F A2 = %L s} o] Ao QbEILH208)E B8 T AEE
2

]|
1:11/5___

r &

Alst 4= 9l T=A1 7] (206)+= A7 W= A7 E s

A
2
2171(206)+= RF% it B e R e I P B
ol =/
7]

1o ~ = -1 =

He v 5
71(100, 200)9] st=9lof Q.4of dsl] B} -4 4 o= A g}
o] & A gtE = A2 ofHA|RE, Bhv} o] o] R EF A|Fo] st o] 49
SER A A (102, 202)00 o & T8 E 5= Yt o Z Eof, 8} o] 49
I 2 AA (102, 202) = 8 o]/d2e] AlS(oll, PHY, MAC, RLC, PDCP, RRC,
SDAPS} -2 754 A5)e a8 5 3 u} St o] o] ZEAA (102, 202)+=
- FA O A A, s, Al AR, W 2/ FA EA R E whet
&l o] 2] PDU(Protocol Data Unit) 2 EEE &hu) o] k2] SDU(Service Data
Unit)S A S 5= oo, shuf o] A4F2] 2 A4 (102, 202)3= & A o] /A=
Av, 71, Ak A, W W/E = F 2 AR whe) w A A, o] 1,
tolE == AR E AT 5 vk st o] ko] L EA|A(102, 202)+= & A ol
AR 715, Ak, Aot /= W ol whe} PDU, SDU, HI A A, Ao 4 &

tlolel L= 4 H 5 ¥3ak= Al a (e, W 1*H“E ANz)E A sk, st

ol o] &54171(106, 206)0l Al Al 3-8 4= St} st o] o] ZE A A (102,
202)+= B} o] A 524171 (106, 206) 2B A S (o], Hlo] A= Al F)H)E

TR lan, & Aol AiATE A, Vs, AR Al Y R/ w2
A 50l wel PDU, SDU, WA A, Aol A B, dlolB] L= R E I 52
AN

Shub o] el 2 MM (102,202)= A EEY, vlo| A2 ZIEE Y], vlo] A2
SERAAM = vlol AR AFEHE A E 5 vt st o] o] E?._/‘ﬂ/\i(102
202)3= st=dlo], Helof, A2 E o], = o] 59 3ol o8 7 E 5 3l
A o &2, sfi} o] 4] ASIC(Application Specific Integrated Circuit), 3F4- ]/‘c}/]
DSP(Digital Signal Processor), 3} ©] /2] DSPD(Digital Signal Processing Device),
SFi} o] /d-9] PLD(Programmable Logic Device) &= 3} ©]/d-2] FPGA(Field
Programmable Gate Arrays)”} 51} 0] /d-2] 3Z 2 M4 (102, 202)°l] E &= 5= )t}
E«%}ﬂoﬂ 7H/\]E] HUJ 7]‘— ;G;(]. ;q]o]- H]—HJ D]/ttb Ex} 1 =0 ;éfﬂo.]

i A EHo] B ALgete] FRE 4 5, BAlo] B AXE ol wE,
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2, ste =dtol B # A A, A4 WX, HFE A5 A ) A
124 3o =2 FAE = QT sk o] 4ol ﬂﬂuﬂ(l% 204):= 3ttt
Al A(102, 202)] W7 B/EE= ool YA 3 o o) =3 skt
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[221]

[222]

=01, F7F 2414007 9] F-Hm1E E, == 1/0 unit), 5 2
AFHE T Aok shE 28T 5 Q) ol 2 A ghE = A& oYX RE, A
7171 ZE(E 24, 100a), AFEE(E 24, 100b-1, 100b-2), XR 7] 7] (% 24, 100c), )
71 71(% 24, 100d), 7FA (5 24, 100e), 1oT 7] 71 (% 24, 1000), U] A & 48 vh
20 AR, FF A G, MTC 4], o5 A, AHA FA(EE 58
A, Bt AR, 71520 ], ALA B/7] 715 24, 400), 71 A = (5 24, 200),
HEN A =8 59 JejE 7dE o vt 74 7] 7] = AR&-oll/A 8] 2~of u}e}
o5 7hs et AY A | Aiol A AMEE S T

526004 FA 7171100, 200) W €] thoFdlh @ A Al - U1/, L/
AA7F 4 AE A o) 25 Z8 JE dAH AL, Hox 77 Z2AR(110)E
Fo Aoz AdAE = lrt o & o, 4 7171100, 200) W ol A]

Ao} H-(120) 2k FA1I(110)= 410 2 AAH W, 701 #(120)2} A1 F-3 (e,
130, 140)2 ZAI(110)E 8 FA o2 dE 4= qlr). w3l 4 7] 7](100,

R

200) o] ZF a4, AR, §Ul/A /EE BRES s o] 845 ¢ 23
T Atk ol & 5o, Ao (120)= ati o] o] ZEAA HEow A3E
Atk A& B0, Ao F(120)= B4l Alo] LZA|A, of F&] A o] A
32 2 A A (Application processor), ECU(Electronic Control Unit), ~Z 2|3 ] €]
ZRAA, R Ao] TRAA T HFoE 7 5 vk o E o =,
] 2. 2] %-(130) = RAM(Random Access Memory), DRAM(Dynamic RAM),
ROM(Read Only Memory), 3 2 A ¥ = 2] (flash memory), $] 4] ] 2 2] (volatile
memory), H]-3] 24 1] 2. 2] (non-volatile memory) 2/ o] 9] 3o =2
TAE T 2

o 714, B W A9l 74 7]71(100, 200091 A A =] = F41 21 714 LTE,
NR % 6G¥FF o} e} A d ¥ F 415 9 8 Narrowband Internet of Things &
E e =t} o], o] & 5] NB-IoT 7| &2 LPWAN(Low Power Wide Area
Network) 7] 2] 2@l 4= 9131, LTE Cat NB1 /&= LTE Cat NB2 5-9]
TASE FHE 7 o, et g Aol gy = A of Yt U4 o'
= A A o m, g A T4 7171(100, 200000 A R E = FA F A
712 LTEM 752 7|Wh o s A1 3T 5 qlth olo, & o =, LTE-M
7152 LPWAN 7| <=2] & ¥ 5= 2laL, eMTC(enhanced Machine Type
Communication) 5 2] T}t A o7 54 4=t} o & 50, 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, 2/%+= 7) LTE M
S| chpal 14 % Aol 1 o = Bt Faln & Qe A g Aol
¥ = A2 ofth FrhA e 2 = A H e g, 2 BAlA e 4D 717100,
2000914 TR = FA SA 7SS AR Y SAle 219 3 X 718 (ZigBee),
HF5 2 (Bluetooth) 2 #| A= 3 Al "(Low Power Wide Area Network,

LPWAN) 5 Aol 5 o = shbE £t = glam, e W Ao g == A2
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[224]

[225]

[226]

ottt & o & ZigBee 7] 42 IEEE 802.15.4 5 2] U}t #4248 7|uto g
A 2_ﬂ/ A-349] Tl A" F-Ale 3 ¥ PAN(personal area networks)& A4 & 4=
U:] tlekst a0 g7 B 4= )
5278 gl A8y = A e X} T3 ApFE oA gk 2FEF L=
A& T3 AL ol 5y 24 A, 7| &b, /%<1 Bl & A (Aerial Vehicle, AV),

SO

5278 e, 2 B AR 523 AFEH(100)2 QHE|LE-(108),

(110), A o1 F-(120), T (140a), A 3-5-(140b), A A F(140c) L A&

(140d)E E39Fek 4= St} QFEILF(108)+= B4 (110)9] L= 44

AT E-E 110/130/140a~140d+= ZH2F 5 269] B 110/130/1400]) th-2-3kc},
FAHA10)= 9 2=, 71 A T e.g. 71 A =7, =W 7] X 51 (Road Side unit) ),

e o o 77 =3 N:EE(Oﬂ, dlolE, Al AT 5)E S5 3

Ao 7 (120) = 2 == A 73 AEH100)9] R4S S Alofsho] theFet

A4S e S ). Al o] H-(120)+= ECU(Electronic Control Unit)E ¥ 3FaF 4=
T}, TE (14003 AT = A A AH00S A o)A F A 2 5
ATh TE T (1400) = A, B, 99 EF QL v, BHold, 23 FX] &
Fotet 5= ok AL FHI(140b) = 2w AHE 3 210000 Al AL S
saotH, FrA T 2 Y T2 28 7 Ak AlA R (1400) = A
e, T B AHE A A AR 58 DS 5 A AR (1400)E

IMU(inertial measurement unit) A4, =& A4, & /‘]7\1 (wheel sensor), -5 Al A,
AL AA, T3 2] LA, 8l 4l A (heading sensor), 3£ 4] A X5 (position
module), A% AZ1/F7 A4, MEN 2] ALA, AR A4, Eolo] 414, 2:E]o] %)
A, S5 A, G AN, 285 A4, 25 A, S A A S
¥ 4 ATk A AR E FAE AN §A 8k )%, o Wl n
SRz AEST o] 58 Ao R sk /%, A1 AR e uhet
AgoR FYSHE /14, A7 AR 502 AR Aot

b

afﬂl;cz,%é (110)7= 9] F AW EREH A% dlo|H, E FH dolH 5&
Agh = dvk A 3 (140d)= 59 HolH E 7|t e w2 A 553
29} =elold] Z9S A 5= ) Ao (1200 Zefol W] Z o) ulhet

A = AHE 8 2FR100)0] A S A2 E uhe o] Fot e S
&
Al

TS (1400)E AT 5= vhel, S5/48 28) A8 53 =0l
FTAF(110)3= 9] A H 214-F JM I AR HolE E n|/FT| Ao
5ah, F0l Ao g e T s AR volH s e5% vk 3,
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