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Direct (= Sidelink) Network (= Up/Downlink)
V2V, V2I, and V2P operating in ITS bands (e.g. ITS V2N operates in traditional mobile
5.9 GHz) independent of cellular network broadband licensed spectrum
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[ Short range (<1/2 mile), location, speed [ Long range (>1/2 mile), e.g. accident ahead
Implemented over 3GPP's "PC5 interface” Implemented over "Uu interface” |

N NN\ .

S B e
|P'I'l'li.ghl P?!ﬂ?! HwaCom Systams Inc All nights resarved SRC: 5G hl.lltﬂ' , : EWASSDCiitiﬂ U p_innmr'ing digitﬂl tra_nsfonnatioh in the automotiua iﬂd“stﬂ 2020’“5

2021/12/12
SIFEHIE




5GAA % B AT

2018 2019 2020 2021 2022 2023 26 2027 20:
B 20 2021 2022 2023 2024 2025 2026 2027 | 2028
R16 R17 R18

(EBR2AM) o

%2
(B =A30)

2022

FEDTEERS
BE)EE 2025
(581BBER)

Diréd | i Network based

% Eﬁﬁ ﬁi V2W/V21/V2P in ITS bands (eg, ITS 59 GHz) V2N/I2N/P2N [n bands dgsignated
E ﬂ ﬂ E 2026 independent of cellular network foe mabiie communication Wielworks

(552F&ER)

Src - https:[/[sgaa.org/news/sgaa-releases-
new-2030-roadmap-for-advanced-driving-
use-cases-connectivity-technologies-and-

202] /] 2/] 2 | 'adiE‘EFFﬁNWtﬂ‘?ﬁﬂﬂmm Systems Inc Al nigt




r/‘?‘?' B e B IR w01

What is TCROS?
- SR EEIsH SR B R B M ER (AR e R B B A AR A

Traffic Controller to Roadside Open Standards(TCROS)
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(R} V2 Communications Message Set Dictionary
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MESSAGE SET i i s i s
. Message: MSG_MessageFrame (FRAME) ... EiS{E
FEsEiE Message: MSG_BasicSafetyMessage (BSMD.

NS

Message: MSG_CommonSafetyRequest (CSR)..................
Message: MSG_EmergencyVehicleAlert (EVA) .................
Message: MSG_IntersectionCollisionAvoidance (ICA).........
Message: MSG_MapData (MAP) ................ X’Eguamﬁ
WS Message: MSG_NMEAcorrections (NMEA) - E
Message: MSG_PersonalSafetyMessage (PSMJ... ..
Message: MSG_ProbeDataManagement (PRI™M_............
Message: MSG_ProbeVehicleData (PVD)
Message MSG_RoadSideAlert (RSA) ...... §ESSRImA
\ Message: MSG RTCE&L\,\ ST e m—
i Message: MSG SignalPha i essage (SPAT).
(eSS Message. MSG SlggnalRaq
Message: MSG SignalStatusMessage (SSM) .....................

{Eﬁ%ﬁ%ﬂfﬁ?/ Message: MSG_Travelerinformation Messaae (TIM)...........
Message: MSG_TestMessages.........m. M
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Introduction to V2X

Automotive Short Range Communication

Direct Network based
V2U/V2I/V2P in ITS bands (e.g. ITS 59 GHz) V2N/I2N/P2N in bands designated
independent of cellular network for mobile communication networks
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. Protocols, messages, and applications (performance)
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EURo@NCAP @ C-NCAP

- Function safety (application)
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