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[Abstract]

Recently, V2X (vehicle-to-everyting) communication has
established itself as an essential technology for cooperative
autonomous driving. V2X communication currently includes
DSRC (dedicated short range communication) communication
technology, which is a WLAN (wireless local area network)
based communication technology, and C-V2X (cellular-V2X)
Cellular-based

communication technology. Since these two communication

communication technology, which is a
methods are not compatible with each other, various studies
and experiments are being conducted to select one of the two
of C-V2X

communication, there are LTE-V2X (long term evolution-

communication methods. In the case

V2X) communication technology, which is an initial version,
and 5G-V2X
next-generation version. 5G-V2X communication technology

communication technology, which is a
has been completed only until standardization, so LTE-V2X
communication technology is mainly used. In this paper, we
in  V2X

communication, including communication method decisions.

introduce trends related to wvarious issues
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E 1. V2X 87|
Table 1. Comparison of V2X communication technology
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features
ltem DSRC C-VvaXx
Standard |IEEE 802.11p 3GPP Rel.14 ~
Publication 2010 2016
Technology Wireless LAN Cellular(LTE,5G)
Capacity lower higher
Real world test 0 X

Communication layer WAVE LTE-V2X

Service Basic vehicle safety services
SAE J2945/1-1A
Application SAE J2945/1-1A
SAE J3161/1
g9
Network/Transport |EEE 1609.3 IEEE 16.0“'2 IEEE 1609.3
Security
|EEE 1809.4 3
MAC/PHY 3GPP 36.521
IEEE 802.1 '|p Rel.14 LTE-V2X

J3 1. v2X stAE 7
Fig. 1. V2X communication layer
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Table 2. V2X communication standard - service
Standard gubhcano Description
ITSK-00100-1 C-ITS Define  requirements
Standard - Part1: Service | 2021 for C-ITS service
Application Requirements functions

L | 2023 message—-based
driving systems — Part 1: service scenarios
Conceptual scenarios
E 3. V2X 84l & - HAIX] 2ot

Table 3. V2X communication standard - message

Standard gubhcano Description
V2X messages specification
for cooperative automated Define messages
driving systems — Part 2:|2023 exchanged between
Basic vehicle safety vehicles
messages
V2X messages specification
for cooperative automated Define Signal phase
driving systems — Part3.|2024 and timing information
Traffic Signal and Map message

Message
V2X messages specification
for cooperative automated Define traffic/vehicle
- 2024 . .
driving systems — Part4. information message
Probe Message
SAE J2,73,5_202211 vex Define V2X messages
Communication Message Set | 2022

-~ (USA)

Dictionary

ITSK-00100-2 C-ITS .
Specification — Part 2. V2X | 2021 (DfofLré(;)VZX messages
Inforamtion Linking
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Table 4. V2X communication standard - device

Standard gubhcano Description
Define basic
ITSK-00114  C-ITS RSU .
specification 2023 requirements for RSU
(Korea)
SAE J2945/1-202004 , ,
On-Board System Define  the basic

2020 requirements for V2V

Requirements for V2V Safety communication

Communications

SAE J3161/1-202203 Define basic
On—-Board System 5022 requirements for
Requirements for LTE-V2X LTE-V2X based V2V
V2V Safety Communications communication
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Table 5. V2X communication standard - communication
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Table 7. V2X communication standard - test/certification

Standard gubhcaﬂo Description Standard EUb“Cat'o Description
IEEE  802.11p-2010 IEEE Omniair Conformance Test LTE-V2X
Standard  for  Information Case — WAVE — 3GPP communication
technology - 36.521 — Test Suite Structure | 202! ]’)"AC/ PHY layer
icati ) unction test
Ligi;);?irg#mcat|onseXChaigc; Define DSRC and Test Purposes (TSS & TP) specifications
between systems - Local and | 2010 | 201 un1ea tl'a(;e”r Omniair Conformance Test
metropolitan area networks — function Case —~ WAVE — SAE J3161 - | 5, SAE J3161 functional
\?V‘?ecl'f'c ﬁﬁ'r’\jmd‘?”ts iam 1 Test Suite Structure and Test test specifications
Ireless edium Access Purposes (TSS & TP)
Control(MAC) and Physical Ommiair Conf Tost
Layer(PHY) Specifications mniair - Lonformance 1es
Case - WAVE — IEEE 1609.2 1,4 leEEtional 160t%82t
3GPP TR 21.914 - 3rd — Test Suite Structure and specifications
Generation Partnership Define LTE-V2X Test Purposes (TSS & TP)
Project; Technical ) ) o
Specification Group Services | 2017 &Xg}g?_i$mcat|;oenr 8gnsr(1ala|_r V\?AO\?éoTaQEESTg:: us CAMP  SCMS
and System Aspects; Release function v CAMP - Test Suite Structure 2020 functional test
;{il_?iss\;gﬂol?émssummary of and Test Purposes (TSS & TP) specifications
IEEE  1609.0/3/4/12 IEEE Define upper protocol 8;”Srgaf W%?/”Efoi”?\j”ectsvorlﬁz IEEE 1609.3
Standard for Wireless Access | 2016 functions  of  V2X Services — Test Suite Structure 2023 functional test
in Vehicular Environments communication and Test Purposes (TSS & TP) specifications
ITSK-00134 Operational Define  requirements I,
) - Omniair Conformance Test
req“,'remi”tts for DFOF;"SdL'J”g v2d| 2023 to e et vel Case ~ WAVE — RSU 4.1 V21| . RSU 4.1 functional
SOeE;\L/che etween an ;%ijié IOIE%/U etween — Test Suite Structure and test specifications
a Test Purposes (TSS & TP)
Omniair Conformance Test
E 6. V2X Sl EE - Zx(oiAH| Ho} Case — WAVE — MAP SAE | 0. fnéisagiy% “f:;
Table 6. V2X communication standard - interface J2735 — Test Suite Structure specifications
and Test Purposes (TSS & TP)
licati L
Standard EUb icatio Description Omniair Conformance Test
Case — WAVE — Signal Phase SAE J2735 SPAT
Define the signal and Timing SAE J2735 — Test | 2020 message test
NPA-TSC-2010-R28 Traffic 2019 phase and timing Suite  Structure and Test SDeCIfICﬁtIOﬂS
Signal Controller Standard information data Purposes (TSS & TP)
format Omniair Test specification — ,
NTCIP 1218 Interface with NTCIP 1218 interface
) X . 2023 function test
Ministry of Land Define procedures V2X, vOp(varatlonsv for Device specifications
Infrastructure and Transpori and message formats Certification Testing
Basic Traffic  Information | 2022 for information Omniair ASN.1 Requirements Define control
Exchange Technical Standard exchange between the WAVE - Test Control Interface | 2020 messages  between
I center and roadside ASN1 Specification test system and DUT
devices
D e f i n e
. functional/performanc
Ministry of Land, A revision is underway ITSK-00137 C-ITS Testing 2022 e test i?ems and
Infrastructure and Transport to add a message Method methods ~ for VX
Basic  Traffic  Information | 2023 (CIEl)  format  for communication
Exchange Technical Standard conveying road hazard
11V (in revision) information
2-3 v2x Sl Ful
Define a common
ITSK-00130 V2X message format for delivering S H EA) B EX Hlo
conversion specification for 2021 messages exchanged 2016+ o7 |5 HEAN= DSRC F41 70} C-ITS 4]
Cooperative Autonomous through Vax 22 93] 5.855~5.925 GHzS] 70 MHz T3} 2 <ol st
driving communication to = = = =
in—vehide network 7]%7132 Z‘ﬂxé o]—O:] %%@%O&?% —T,—}\]% %OH _T’_X]O]’?j\]:]—'
°]F- LTE-V2X &Alo] 7Rasin 2022 o8P | &g 1g il
Define procedures ZFAR CITS I AFte] 2adx]e] 2023w DSRCSF
ITSK-00100-3 C-ITS and message formats _ o e o
Specification — Part 3. C2X | 2021 for V2X message LTE-V2XE A AH-E 4 QL5 ol 71s71500] 719
Inforamtion Linking exchange  between o} 1 A= LTE-V2X 241 5.855~5.875 GHzS] 20 MHz th,

center and RSU

R

DSRCE 5.895~5.925 GHz®] 30 MHz Sk th o] g iT,
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Fig. 2. V2X communication frequency allocation (Korea)
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Fig. 3. C-ITS deployment strategy
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