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SW A mEeiel $8AS BEeE 47 g9sdt. &9 19
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Salety App. Application Layer
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= WSMP Metwork
i Low Layer— |IETF RFC
|IEEE - - - 1Pv6 2460
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7}. IEEE 802.11p

20108 79 IEEEOA= IEEE 802.11a%] #not4y =& 10MHzz2 ZF
acto] QlEelAl} 2718 Ale} So| AlgEAOAe]l AL 93t 2elE
2l MAC A& ®ZQl IEEE 802.11p-2010: Wireless Access in Vehicular
Environments (Amendment 6)& A|Ast¥tt. sid BE&EL 20129¥ IEEE
802.11-20120] E3r=]gi o}, dAX7HAl= 7]£9] IEEE 802.11pet= o]&0 g
=22]1 9O, Wireless Access in Vehicular EnvironmentsS %0 WAVEzZ}
1 ol 4A 9ict. o] 9l WAVES IEEE 802.11pe}t SUAIsH= 74271 9l
O} 11p= WAVES] #& midd] 59 siof sigsict.

L. IEEE 1609 Al2]=
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th. ol & IEEE 1609 & AlYZ2e AFRGRGOAM A&(F 27Mbps), ©
A EH 1km)oflA AAA FAlS aodst7] st Al2] xR, FA 2E
el &, 2 gAYE, AT A2 SOl dish et

- [EEE 1609.0/D10 : Draft Guide for Wireless Access in Vehicular
Environments ( A|AEl JLx A9l )

- I[EEE 1609.2-2016 : IEEE Standard for Wireless Access in Vehicular
Environments ( 38715 ¥ #] HAIXS Hst BQF Mu]A Ao )

- [EEE 1609.3-2016 : IEEE Standard for Wireless Access in Vehicular
Environments ( Y EHZ] My|A A9 )

- [EEE 1609.4-2016 : IEEE Standard for Wireless Access in Vehicular
Environments ( HEg] AjE =%t Aol )

- IEEE 1609.12-2016 : IEEE Standard for Wireless Access in Vehicular

Environments ( A1HA}L &t A9 )
ot. WAIX] BE
SAEO|A = V2X F4l& st HAIR] 442 dolstr] st a&&2 AN

stlch. & BEZ oA AIEe AIEHCR fastal flon, dAXi= 2016
doll 2EE SAE J2735-20160] AHSE|1L 9t



- SAE ]2735-2016 : Dedicated Short Range Communications (DSRC) Message
Set Dictionary (BSM, TIM, RSA, SPAT, MAP £9] HA|X] +4 A 9])

2t FA| BE
SAE®} U]=9] W-E/d<Ql US-DoTo|A= WAVES] apAdQl A= iS¢
sto 2016¥xt 20179 ZHzF WAVE ©@br|eb 7]x]=9] a5 st &S

A7 sto] 7F Zof A Al3iE]E= Deploymento] AHE-S HASHYICE.

- SAE J2945-2016 : On-Board System Requirements for V2V Safety
Communications (§27] T2 &= B&F UFE QA AY AR Q
AR, BSM $A17 2 2AK ALg ol 58 9| )

- Dedicated Short-Range Communications Roadside Unit Specifications
- 2017 (V1A= Ao gigh @AY Y - AHaTARY, 298 QA
715 A, s QAR IEEolA @AY 5

o A% &
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r-|>|

0]=2] Connected Vehicle T2AE0]| Arolst= Ax] 7F A A=A g0l
4 ol=S 95t 2U3]Ql CV CoC(Connected Vehicle Certification Operating
Council)ofA] = TH=0]Xl DSRC A|AHIS] QI5Z 93t EEZ AIshL,
PlugFest2t= 77181 JAMS &5t Q5 BE=0 e 852 335t

- Conformance test specifications for Wireless Access in Vehicular
Environments(WAVE) - 802.11, Test Suite Structure and Test
Purposes(TSS & TP) v1.2.0(2017.10.9.)

- Conformance test specifications for Wireless Access in Vehicular
Environments(WAVE) - Security Services, Test Suite Structure and
Test Purposes(TSS & TP) v1.3(2017.10.8)

- Conformance test specifications for Wireless Access in Vehicular
Environments(WAVE) - Networking Services, Test Suite Structure
and Test Purposes(TSS & TP) v1.3.3(2017.10.8.)
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- Conformance test specifications for Wireless Access in Vehicular
Environments(WAVE) - Multi-channel Operation, Test Suite
Structure and Test Purposes(TSS & TP) v1.3(2017.10.8)

- Conformance test specifications for SAE ]2945/1 - On-board
System Requirements for V2V Safety Communications, Test Suite
Structure and Test Purposes(TSS & TP) v0.5.5(2017.10.8)

- Test Control Interface Specification v0.6.0(2017.04.21)
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Security

HI[ ]

I

IEEE 1609.4
MAC Extension MAC Extension (DCC)
Access

IEEE 802.11p MAC Technology IEEE 802.11p MAC : Arc]r.e?s
echnology
|EEE 802.11p PHY EEE S0H1D DY
p
SAE Standards i

3SM. Basic Safety Service iz
WAP: Map Data IEEE Standards - BTP: Basic Transport Protocol ETS1 ITS Standards -
3PAT. Signai Phase and Timing L GeoNetw - GeoNetworking & -
NSMP: WAVE Short Message Protocol omersoos [ omersoos [

< 50] DSRC A|ARl 2 & F(Fh)t 5 ETSI ITS G5 2 EZ($) >

-ETSI TS 102 687, Intelligent Transport Systems(ITS): Decentralized
Congestion Control Mechanisms for Intelligent Transport Systems
operating in the 5 GHz range ( &4F Alo] 71& A9 )

-ETSI EN 302 636-4-1 v1.2.0, Intelligent Transport Systems(ITS):
Vehicular Communications; GeoNetworking:; Part 4: Geographical
addressing and forwarding for point-to-point and point-to-multipoint
communications; Sub-part 1: Media-Independent Functionality ( Y&
Q3 2 EF)

-ETSI EN 302 636-5-1 v2.1.0, Intelligent Transport Systems(ITS);
Vehicular Communications; GeoNetworking: Part 5: Transport
Protocols; Sub-part 1:Basic Transport Protocol ( ITS ©@% 7F 7]&
g D2EZ )
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- ETSI EN 302 637-2, Intelligent Transport Systems(ITS): Vehicular
Communications; Basic Set of Applications; Part 2: Specification of
Cooperative Awareness Basic Service (=204 AH|A =& A|Y517]
et I A AR 712 AElx )

- ETSI EN 302 637-3, Intelligent Transport Systems(ITS): Vehicular
Communications; Basic Set of Applications; Part 3: Specification of

Decentralized Environmental Notification Basic Service ( =204l 9]
N A oHIE AF AH|A )

olelo= EQl folfy A& 5 W2 mFESo| EXfsIH, X|&AQ1 AHo|E
7F o] ZolX|aL Q. ESH FOjoAe} Zo] HIAE 3
PlugTestsol AM8-E1 Q)T

- ETSI TS 102 917-1, Intelligent Transport Systems(ITS); Test specifications
for the channel congestion control algorithms operating in the 5.9

GHz range:; Part 1. Protocol Implementation Conformance
Statement(PICS) (DCC 7|5 A% notE 1)

- ETSI TS 102 917-2, Intelligent Transport Systems(ITS); Test specifications
for the channel congestion control algorithms operating in the 5.9
GHz range; Part 2: Test Suite Structure and Test Purposes(TSS &
TP) (DCC 7|5 d5 oHE 2)

- ETSI TS 102 917-3, Intelligent Transport Systems(ITS); Test specifications
for the channel congestion control algorithms operating in the 5.9
GHz range; Part 3: Abstract Test Suite(ATS) and partial Protocol
Implementation eXtra Information for Testing(PIXIT) (DCC 7|5 A%

IE 3)

- ETSI TS 102 916-1, Intelligent Transport Systems(ITS); Test specifications
for the methods to ensure coexistence of Cooperative ITS G5 with
RTTT DSRC; Part 1: Protocol Implementation Conformance Statement(PICS)
(715 DSRCe} ITS Gbetel && 45 TE 1)
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- ETSI TS 102 916-2, Intelligent Transport Systems(ITS); Test specifications
for the methods to ensure coexistence of Cooperative ITS G5 with
RTTT DSRC; Part 2: Test Suite Structure and Test Purposes(TSS&TP)
(71 DSRCE} ITS Gb&t9] 5-& 45 mE 2)

- ETSI TS 102 916-3, Intelligent Transport Systems(ITS); Test specifications
for the methods to ensure coexistence of Cooperative ITS G5 with
RTTT DSRC; Part 3: Abstract Test Suite(ATS) and partial Protocol
Implementation eXtra Information for Testing(PIXIT) (7]& DSRC2}
ITS Goote] && A5 ME 3) 5 o BE EAf

(3) st=LiolH0lM (S3)

Yol ofe BEOR st} o AUG AFOR Sh= AEAFE

Bojgt § 2
o ojzigol WA Ho} g e Ao BE stRUolH o)A
o]

fol 95 et Fol fElol CALMOIHE 2 Aol sl EAjsl
oo 0], gzre] st@itolxe Buje] WAVESH ITS-G57t obd CALMZH
of o]fojx|xx AFHow, =E0o]o] [EEE WAVE Short Message Protocol
(WSMP)2} 6-=19] [SO Fast Networking & Transport Protocol (FNTP), 1
2], IEEE WAVE Service Advertisement (WSA)QF &3519] [SO Fast
Service Advertisement (FSAP) 7ro] st2Upo] =7} o] 20X}

o] Zyt=Z 2016 IEEE 1609.2:2016, ISO 16460:201629] ®%Fo| A|AFEA
g on, CALMOAl= ISO 16460:20165 xZ3tst= ISO 29181-1:2018=
FNTPS %o|sp €9l E4F, Over-the-aireh: 247 ulolE 7742
Z-gstol dEE peo] et AuolES AE AYT 4 YL SRk

_14_



IEEE / ISO harmonization of Localized Messages and Service Advertisement

Messages

Harmonization of message formats

e |EEE WAVE Short Message Protecol (WSMP) with ISO Fast Netwerking & Transport
Protocol (FNTP)
e |EEE WAVE Service Advertisement (WSA) with ISO Fast Service Advertisement (FSAP)

is finished since 2016!

WAVE Device Common ITS Station Unit
Protocol
Elements
IEEE 1SO
1609.0 21217:2014
N IEEE al
1609.2:2016
|/ Security .
ISO
IEEE | 1 IS0
1609.3:2016 Sjﬁ?é&ﬁ . 22418:2018
WSA | P | FSAP
IEEE I 1SO A 1S0
1609.3:2016 | 16460:2016 [ 29281-1:2018
WSMP |7 LM format N FNTP
IEEE
1ISO
1609.4:2016 7
180211 21215:2018

Over-the-air Interoperability for selected modes of
operation.

Enhanced modes of operation specified in ISO
16460:2016 and used in ISO 22418 / ISO 29281-1 can
be activated in IEEE 1609.3 without breaking binary
backward compatibility.

3. RLMICH V2X EE

20100 &/8d 802.11pEE2 MG ALE= #all FAIOl 7l=s°] 4
d JHAE IEEE 802.11ag 7|¥to = 1Kol do tigat7] #isto] Arg:

T2 10MHzZ %o ThsolFr}. shA|9, Aol IEEE 802.11ac,
ads9 1% A& WLANZ[&Eo] d5E0l 7k glof o5 7le< Va2Xol| A
#3} Zlo] IEEE802.11pxst o]&o=
2021 &

[EEEoAl= 2018W 3¥€ 802.11 NGV AEUT 1&(SG)o] AEo] B&ESH
=o7F AIRTEIQITE 20183 78 TGpx EBiA3 259 AgH(S)= Hs WG
o PAR(Project Authorization Request) 2 CSD(Criteria for Standards
Development)E A|&stR 24, CSD7F AR”EO] 7HFAYA Fol AL, WG=
UE SGO e HUue AEjolc,

_15_



Jo
rlr

SG+ IEEE 802.11pefe] s s¢ts JA|oh= AT V2X B#F3 7idst
o SEZ 1 9lon], thgu 22 Ugol Aetw e

< 802.11 NGV SG ¥ C2C ZQ At & >

& R& LIS
}b}i (backwnrggﬂpmibmm
a1 | Lesacy 802.11p ©Eute] Coexistence
s 2 Backward compatibility & {
7] | -
o]s&% | OCB |t 250Km/h olz&% A|ldE 9
i gk OFDM pilot HjX] AA|
o _ al RilA o ol
a9 MEF use-case F Fmoty iA(ITSHY
oy | 83-64GHz) &7
° MIMO A27]& &9
o] Q I A al A
e 802.11px A|¥L LDPC g7 2 A
1A S A+
- QFEIY o] HAIE|(STBC) 7]+
Ao A&
A7 ol
Acal MIMO d&7]1& =Y
HAIRIAL | 27U (25cmolst)  YAFE A R]AL
7iA (Tiny CAM) 7 9]

O

ar [

ol o2 2 WI(Workmg Item Oﬂ ot ﬁ%e X8y Zof 9lct. Eo’r }\1'3_
53t 2 9sto] 1 ALATE [EEE 802.11 NGV SGo] A|&&Mo2 ¥ust
= &= 7|& IEEE 802.11px B&3}o]| 7|4stal Qtt.

- WI & 7to]l=2}Ql : 802.11ac 7|8F PHY/MAC 7§, Legacy 802.11p

@2t uto] Backward compatibility, T o]ls& % /A&7 2] SO
- WI AF @ LANY
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- 5dB 41’35 7l @ 5GHz
-A2E 108 S0 @ 60GHz

q3ol ®ESHE g9l IEEE802.11 TGpx ®ZES 2= AP EOA
L}EbA w9} 7o) IEEE802.11 TGpx 49 BZE ctejmE X
Mof| 2ra] ETSIoA] ITS-G5 Rel. 25 93t m&s7} AliE 7108 oAb 1
=g

2016~2017 2018 2019 2020 2021
pAr/csp fcsp
H= M=

('18.7) ("18.9)

IEEE AAA MA| I >| >A A

802.11 NGV PAR/CSD TGpx/=% 802.11px lauz.upx Sponsof 802.11px

Study Group 9 2Hd (18.7?) SFD 7§t  Draft 7§12 Ballot HEZO0

A& ("18.3) (Spec. ('20.9) ("21.9)
Framework

HIPAIHE Document)

cc/| A :il‘ L —> A

Working Item PHY & MAC 7l Ab2 .
ESTI oL A= T ET;F:IDS G5 Rel.2
(16.11) BES N o4

<IEEE 802.11TGpx B%&38} 2 &>

(1) Cellular 7|4} V2X Communication

A RS fieh AlFEAl2 20008 £RE IEEE 802 A9 e &
DSRC/WAVE 7} IEEE 802.11p2 ®EZFstw 0] dpso] gy, 20154
© °l58AYR LTE 71&2 o8t AFFEaldl diet &t &4Yol
O =2 AAEG Al ol &SAl BESF 7191 3GPPoA = LTE7 |2
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Safety Use Cases

EU. DriveC2X, Compass 4D

US: Safety Pilot 2018.9
Japan: TS Spot, ETS 2.0

WAVE/ s - Commercial Commerciz|
Standardization Trial B Regulatory
'(38%5% 5 (09~'12) (13-'16, EU, US) Cj’?gg{i‘%ﬂ (ﬁ‘fﬂ"s e(";19~)
3GPP - Commercial H
Standardization Commercial
el (152-166(v2V), ~176) 1T | Component  “ehcle
3GPP i s Commercial -
eV2x Sﬁrg:igr‘q%agc)m Trial Component Co\;r;rr'ggrglal
Rel 15 27 Use Cases - - +Testing
(safety + information)
FCW, CLW, EV\W, EEBS
Cooperative ACC, Non-Safety Use Cases
QoS, Security, O&M In-vehicle Entertainment
Safety Use Cases
5G-Legacy Mix
Interoperation of 5G/LTE/WAVE
2018 2020 2022 "

2010 2012 2014 2016

< [EEEQ} 3GPP9] V2X &35 259 Hlw>

o .
Alejo] g $0] B ThE AFEA el =YY= sk, o)5]

O o

goz TR dch ALE BAIS WAVE, AF-olmelzt £AlS LTE
d

o

S 7, 5GAHH I A] Yl A

| e == -
B L
LR - R
| - o “ E=——

«  Auto driving & Platooning + Drive assistant «  Infotainment
(Truck) Platacning Wirang way driving warning Media
Automated/Sell Driving - Forward Collision Warning -~ Broadcast

- Remate Driving - Control Loss Waming - Software Upgrade

DSRC (WAVE)

URLLC/eMBB 5G V2X (3GPP Rel. 15 & |later versions) eMBB
< AFFEA 7= K1Y AMHlA, &4 Huawei>
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(2) 3GPP EE3 ==Y

2008" 3GPP Release8 +Z20=2 LTE B&3s7F & g% o]l LTE 7|89
Hha 8] A(eMBMS, evolved Multimedia Broadcast and Multimedia
Services) 7]=°] 3GPP Release 9 #+24(2009¢)c =2, LTE”|¥te] Thatrt 2
2] EA1(D2D, Device to Device) 7|&©] 3GPP Release 12 +7(20144)
oz mzEs gtk ook 2L @4 /12T JMOR AU AR F4
AEst= LTE V2XE {3t =9LGAAL, HEH, gdlo] o= FE A=
2 A7|=Elo] 2015 RE 24Xz maEStE|glon AP AFSAN(V2V
20169 9¥Y, RpF-Qm27H(V2I, V2N)& 2017.3¥ 3GPP Release 14 {1740
2 B&Est drEIN. o]F Release 1504 o]9f 7HA 7]wo] mEst HS
O Release 169|A]= 5G V2X =9]7} AJAF= AFEjjo|tt.

KX
=
S

JZi r_

FT[f

%

Rel.13 Rel.14 Rel.15 27 Use Cases (safety +information)
15.6~16.3 16.6~17.6 17.9~18.6 FCW, CLW EVW EEBS, QoS
Cooperative ACC, Security, O&M
FS V2XLTE V2XLTE
TR22.885 1522185 Nen-Safety Use Cases
3GPP ('152~'16.6) ('15.12-17.3) In-vehicle Entertainment
g%a(LTE F&_evax eVaX Safety Use Cgses
TRZ2 896 TS22.186 oL agay Wi
(16.9-17.3) (17.3-186) Interoperation of SG/LTE/NVAVE
Architectural Enhancement for V2X
3GPP FS_V2XARG V2XARG FS eV2XARC  PCh/Uu based Reference Model
V2XLTE TR23.785 T523.285 TS23.786 Authorization and Provisioning
S5 (15.12-16.9) (18.6~"17.3) (1€6~) V2ZX Transmission Procedure
FS_LTE_V2X LTE V2X LTE eV2X FS_NR_V2X i
 LIE_ = = ol Radio protocol for V2X
TR26.885 TS36.0000 TS36.00¢ 1538.885 Ean Signainig
(15.6~'16.9) (16.6~'17.3) (17.6~'18.6) (18.6~) RRM. RRC. SC-PTM
L ES_LTE SD.V2V LTE SD._V2V-Core AEN I ERREE
TR36.785 T536.abc
RAN1/2 ('15.6-15.12) (15.12-6.9)
RF/Access implementation for V2V
3GPP LTE_SD_V2V-Pesf REIRRMPerfomance
LTE V2X TS36 abe Regulatory Issue
RANE (15.42~'17.3) Coexistence with DSRC
< 3GPP Y70 5H V2X &35t 2= >

3GPPo| A= At} BeoiA}, Qlmeal, R ute] FA4lo tsl m&Est
W, 2= UEYI T mEeho] sHHET:. Vav, V2P= 7|E ITSOA = 9l
+ 7I'dolH, V2N olsaAlgute] S4la ojujgitt. V2Ie ITS 7idofA]<]
RSU(Road Side Unit)#}9] F4l& Qo]st=0], 3GPP oAl= RSU7} AT
1 sdet FEIS =18E 7IA= 4 & QAL o5 AIY 71Xl FEHY 5
T Qith

stod o



Podastrm:

Vehicle

Vehicle

A

(3) V2X Use Case AMH|&

V2X BFE] A ©AIR4, V2X use case & AlAlsta
= Eotdct. b 24sint DSRCo| 7|9tgt safety &1t EU
AEAEI A So] Qlo] o]En QALSH safety 9
257 X7} A BF38}E o] LTE V2XQ] Q FAIS o] v &)

S QA
o} RojojAie]

Z29] use case
T}, [22.885]

e A7 o

RTALE

RSU

Application
Server

AFEFEAI(V2X)S] HEj, TR 22.886 X >

olSR e 4

Safety

—

et 4 H (Forward Collision Warning)
=& £ B (Control Loss Warmning)
W2V 7128 RI(V2V Emergency Stop)
W21 71 2 = X[ (V21 Emergency Stop)
47| E Z 0 (Queue Wamning)
S8 A 1 (Wrong Way Driving Warning)
EE Z7F| E I (Pre-crash Sensing Warning)
{1 =& Z 0 (Curve Speed Waming)
HH# It £& &1 (Waming to Pedestrian against Pedestrian Collison)
£ 2 =243} obF (Vulnerable Road User Safety)
HE# A} 2HF (Pedestrian Road Safety via V2P awareness message)

¥ [ Network Operation ]—\

Aozt £3 v2x HAIR] HE(VZX message transferunder MNO
control)
R 2| X2 VX BEH(V2Xin Areas Outside Network Coverage)
UEEF2! RSU(VZX by UE-type RSU, Road Side Unit)
A4 QoSeTFAFEWV2X Minimum QoS)
E U (V2X access when roaming)

Z2|™= & 7l H(Enhancing Position Precision for Traffic Participants)
7!:&;—?1" St HE HS(V2INto provide overview to road traffic

participants and interested parties)

[ Service

Information ]

A2 H (V2 for Emergency Vehicle Warning)

HE A= F 4 (Cooperative Adaptive Cruise Control)

L2 ohF k8|2 (Road Safety Service)

ol=ep7|dt & 2 obF(V2X Road Safety Service via Infrastructure)
=3 HH 9.HV2N Traffic Flow Optimization)

CHe= D EEH (Mixed Use Traffic Management)ex) BEEHE 8

A FiHAutomated Parking Syster): T 2l&{ 7 FALH oL
K224 HAIX] 2 2HPrivacy in the W2V communication environment)
=TI 9 ®7| Hd| S 2 (Remote Diagnosis and just in time Repair
Notification)

< Release 14 LTE V2X of|A19] use case, TR 22.885 &%
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L

21 &
K3

o F2 agigEo] =4kt Ay eo] o
Q FAFSo] Release 15 EZ 9] eV2X Q

ol
o2

ol At=534, 2HEY, &
3t use case’} A|ote]Qlon, o]

AR R et

Automotive Driving ] r Cooperative Driving
J L

eV2X support for Vehicle Platooning

Information exchange within platoon

Automotive Sensor and State Map Sharing

Automated Cooperative Driving for Short distance Grouping
Collective Perception of Environment

Cooperative Collision Avoidance (CoCA) of connected automated
vehicles

3D video composition for V2X scenario )

Ul

eV2X support for Remote Driving

Information sharing for limited automated driving
Information sharing for full automated driving

Information sharing for limited automated platooning
Information sharing for full automated platooning

Video data sharing for assisted and improved automated Driving
Changing Driving-Mode

Cooperative lane change (CLC) of automated vehicles

Multi Network }

Communication between vehicles of different 3GPP RATs Dynamic Ride Sharing
Multi-PLMN environment Tethering via Vehicle

Use case on Multi-RAT Emergency Trajectory Alignment
Use case out of 5G coverage Teleoperated Support (TeSa)

Intersection Safety Information Provisioning for Urban Driving
Proposal for secure software update for electronic control unit

< Release 15 eV2X o|A129] use case, TR 22.886 AFx>

9] use casesof TigF QAR R|AAIZE, WA Z7], ZFobgy, K1Y
AFga&E, WOoF Bobs :Istn, use case HE A2 2 Q LAIRS 714
c}. AAX7H] H L ZEUX|S 9% V2V HLeE= 20ms, 18] V2I, V2N
2 100ms, ofZ2]#o]d A#|eb= 1,000ms ojyle] A|AAIZo] Q=T %

n°l‘ oL

gt & use case QoAM= A2 o] T2t QAL o] ZfAl 4 it of
e B ZUFY use case W ZF AU QALY ofAlo]tt.
< ZHlRQ Al d5 AN, TS 22.186 AR >
HA|X|27] | HEHIE | X|HA|ZH sl &5 M2 A2
ZHEY  ALtEle sy ST MzE | =
(byte) (=) (ms) (%) (Mbps) (meters)
SHEE IEW V2X | 50-1200 30 10
O Zz|AH oS
X &st= Xt I8
N 300-400 30 25 90
CHE A
E3LRSU QFo| EAl | [50-1200] 2 500
EE )
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300-400 25 90

HI
i

= 1200 10 99.99 80

>t
oM
[
ofm |o
>

te [6500] 50 [20]

o ox
rot Hr
ol 4o

r> 2t Ot
N
Ao
Mo

[20] [65]

Xt [6000] 50 [20]

Ul

2t o
rol
0

C o H

{3 40 oA
[~

olm ol 40
> Kl

r

r
Rl
Mo

[20] [50]

(4) v2X Al2a" 2=

olg|gt @AY ES A|Yst7] Yt V2X A|ARIS] xR = 7|E9] ol5gA4l
oF A|AEI0] F o] JLX(EPC, Evolved Packet Core)o] AIFEAIS st w9}
QUEjmo] A50] F7bEl WeEjolch. MME S/P-GW, HSSE 7HIAH 913, 914]
el 9 gojlg Ej"Z A2ste Fo] kEE0|, E-UTRANZ 7|X|=&
et LTE 24 oz, 7]& olsaAlYgol EAIE kesolt). A1 &4l

2 o3t 7|E9 ol xFAT g5 Ve FUket Jojtt

o H

- ApHEL B

[e]

=
N
N
)
24
ofm
>

M(V2V)S fet Q1Em o] A(PCY)
- 1A= AR Fe] FAH(VZN)S et 1M o] A(LTE-Uu)
- V2X A& #2]S Y3t control function

- V2X Mu|AE g9t ofZAlold A

- O 7]¥e] OBU & A9, A|9 7|¥F B2 EHAY 59 V2X A 7|&
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2X
Application

erver A V3
|
N |
V2X Control ' 5Gi
Function HS5
V4
PLMN n 1
X X
v3 V2X Control S6a 5/P-GW
Function MME
PLMN A N

VEC g P Vax
(pedestrian) f,‘-‘.\ Application
el E- UTRAN Il U.E o
V3 V3 [stationary]
_ LTE-Uu
A

)

UEB I UEA
{Vehicle] I (Vehicle) i

Vax V2Xx
Application /-~~~ 77777 i’ """"""""" Application /= =TT TTTT===" '{""

V5 L e it e .i ___________ 1

o - -

Vi
< V2X A2 LR TS 23.285 xR >
MME V2X Application Server
S1-MME —— MB2-C —
1 M3 —J1—Sm —rMB2-U
SGmb
|
UE | E-UTRAN }— MBMS GW I | BM-SC
LTE-Uu M1 SGi-mb
|

A

< V2XE 93t HEFjAE W BRCI|AE 21X TS 23.285 x>

V2X ofE]7leld Adf, V2X Aol My % o5 Fto] QIEjmo] AV} 7}
geley, 7IA= 59 7IE =B AF B4l 7lsEcl FUrEO AFEE
(UE, User Equipment)®] V2X ofiZAo]doA V2X MH]AS AlZeiet

o

o
NEE AR AR, SAAIA w2 oe Mol
9, ol w2l P vjmsle QS Uk F2 mujolYo
lovl, A gael Au 2ast WgEol g 25 An, Y
olN FHoz g & Uck

- V2X ARFEFHZHUE, User Equipment): AFFHZE V3 Qo AS &
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sto] V2X AlojAd(Control Function)d FAlsto] V2X EA1S 95t
ﬁJrEJrU]H oNE2iAlold My 4 AR BREAY A
Eal ’S’ﬁ e et

- V2X o Aol MY V2X ME|AS Aleste AR, ABlA 7

ohef AFGATE Wl e Ak Qlil, EREEPIHERA 52 A4
A, 327 & AEATT YR AS ok Aen, o AFAARE A-E0]
Zag 2k ok ofZYAlold MY= = Assh7l sl 2
VZX o Aol R HES SR ARFHA] #©e, Bz e
AE MElA A2 sl olssAlY RS 2E o] o

A 7le ZorlME 7189 LTE R4 7le8t A|FAREE &0l 74 E
dHe aeststo] AFSAll 2ok AFsHA i 7lesol #&Eeh H]lo
Ve sast A2 AR AFGEA0l 7heet sidelink 7]e9] ={jolH, o

©)

Qo = SC—PTM(Smge Cell Point to Mult1pomt broadcasting), 11£0]% X|¥Y,

>
Q
>
o
0
4
)
)]
=
(@)
I
©

of4
by

D:
§

['1
in)

O
E
N
m1>

l'l
o
H1

20
"
39
ful

Sidelink’= A3 22 AF/BAAIZLY NHEAL ojulstel, AH P4
o2y ofg] Jdu} o] V2V, V2P, V2I S rjo)
C}. (Sidelink®= Uplink/Downlinke} tf2&+= 7fdo g, oy A1

ig)
ée-umm (B}
£-UTRAN
) (i)
(t2)
() s # é ()
« T

—"y) O
é UE (RSU) é)ﬁ
V2V A|LIE| 2 V2l AlL}Z2| @
(B)E_um 2 e yrran
(i) -
é b UL
{51 sL @ () - 5t ’}/ \ &
R LI S A
UE (RSU)
V2P A|L}E| @ V212t V2N SA| S & AILLE[ 2

< Sidelink9] A& AJ4t2]Q, TR 36.885 Az >
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Ho A 9] sidelink 2&AFGHS ofafeb Zict

- Sidelink A &2 R 5718t 715 * FAAE Ao & 94
Al2de 71s0] FUtHen AEFEE B AW A] al2sto] 640QAM,
2560QAM 9] =2 Esdold2 TH2 AYstA] = Je= AsiR
ol @YY 160km/h 5 7|&9 oA REFJHEL o ]
okl W AF &g Wt oi-sstr] Helt.

S o
RS

r&"

Lo A2 3

T - T

=] 7N
[S)

r}
7]—91-

4
A
T

Zap4o]| 49] PC5-based V2V S2HD2D)xt Uu”|8t LTE SAF wheHa}
o}l A 9] =A]=AHCarrier Aggregation) Weo] Z71g]gl o,
Ao @2 6GHz o]ste] UE RF A= Q LA DSRC eFe] &
A 598 44 5ol AYEHIH.

=
= RN
T T
o]

ﬂ

ﬂJIo
r°"

- eMBMS 7|
9 257)50] s oY,
(SC-PTM, Single Cell Point to Multipoint)

o AIFEAIC] HLt AU KA} T
AR @90 BREAY] THs

715 0] Z7El ik,

2 A 2
sle2

CAM3 ] Cell 3} CAM4 | Cell4 |

Packéu [ CAM1 ][ {cell 1,2,5,6,11,12,13} ]

Packet 2 [ CAM2 |[ {cell 1,2,36,7,8,13} |

Packet 3 [CAM3 |[ {cell 2,3.4,8,9,12,14} |

Packet 4 [CAMA4 | [{cell 3,4,9,10,14,15,76} |

@ Vchicle UE

D
H B2Tyjady LXE, TR36.885 Zrx>

r>~

- V2X Zopsl V2V @ haEE] RSUO| 7]8EsE V280 2 = AAAIAC 2
ITSof] &gdE]o] 9J= 59GHz TJ9S AILst1, 7|A]= FHES 0] 8&35t=
e 7129 LTE efold A g olgote 7oz mEsteltt,
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HZoHle S OF|shH= eMBB(enhanced Mobile BroadBand), mMTC(masswe
Machine Type Communication), URLLC(Ultra Reliable Low Latency Communication)
b 22 Al ME|AE AJYstH, AR/VRIE &2 ujto], A Ao, 2%, &t
Feil 59 SEAEIAE AEE 4 AT

oligt AR, nAlRY, RofAE SHol At U wE ololelo] R At
3 2 9] gRo] AREMCRY Ago] =olEln g
X

=]
1 9lon] 18.8Y%E A%
=l 3GPP Release 16 m&sh 1A ]1 7‘:}%2_} A EAl0) 56 A 7)eE
= g5t wxsl gag oyolct
Telco UHD & Massive Mission-
senvice Hologram loT Critical loT
Telco API
| Network slices | g
£ [elcoAT functiong %
o
| Virtualization g
L @
Core.
- r 3 7Y
= i = (4}
i Cloud-RANTTNSPOM Clod. RAN New wavefarm
oA Ll N1 G
Massive MIMO ot Uniicensed,
small cell Millimeter-wave

<5G 7= R Aula 24 >

3GPPeJo] mFst HEo g2, 5GE o|&]t AteFddoly AbFEor A-goe]
Aol =otA, 2016dT o= &8 ARG A EZARRL ITSAPE 2of 5GE o] &&t
AHFEAL 270 &Assr] Y 5GAA(SG Automotive Association)
AE 75’2?5}951 . TFoF3t use cased] 5GE A 8ol vt U AL T} v
of tfsll w=olstl Q. 5GAA oAl see through, HUA| %, AFSFAR

o2 i l‘ﬂ
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1A AUIAOL S WA 43 dhisle stel deln 2 Al o

56 QLAY ARl HSHES FAGN, S6RF U 4B HRE

RN oIt QA FATlolel ¥4 S8 Ega o
_/;\_

(o)
A& Zoz oidrt

rlr rok oln
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