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Service
Type

Use Cases

Description Latency

Safety-
related
services

Forward collision
warning (FCW )

The FCW application is intended to warm the driver of the host
vehicle (HV ) in case of an

impending rear-end collision with a remote vehicle (RV )
ahead in traffic in the same lane and with the same direction of
travel.

100 ms

Control loss warning
(CLW)

The CLW application enables an HV to broadcast a self-
generated loss of control event to
surrounding RVs.

100 ms

Emergency warning

The emergency vehicle warming service enables each vehicle
to acquire the location, speed and directional information of a
nearby emergency vehicle.

100 ms

Emergency stop

This use case describes how v2V communications are to be
used in the case of an emergency stop

in order to trigger safer behavior in other cars that are in close
proximity to the stationary vehicle.

100 ms

Queue warning

Using the V2I Service, relevant queuing information can be
made available to other drivers beforehand. This minimizes
the likelihood of crashes and allows drivers to take mitigation
steps.

Road safety services

V2X messages are delivered from one UE that supports V2I
Services to other UEs that also support V2I Services via a
Road Side Unit (RSU) , which may be installed at the road
side.

100 ms

Pre-crash sensing
warning

The pre-crash sensing warning application provides warnings
to vehicles in the event of an

imminent and unavoidable collision by exchanging the
attributes of the vehicle when a non- avoidable crash is
anticipated.

20 ms

Automated
driving-
related
services

Automated overtake

Executing safe overtaking maneuvers requires cooperation
among vehicles travelling in multiple lanes in order to create
the necessary gap to allow the overtaking vehicle to quickly
merge into the lane corresponding to its direction of travel in
time to avoid a collision with an oncoming vehicle.

10 ms

Cooperative collision
avoidance

Collisions between two or more vehicles are prevented by
controlling the longitudinal velocity and displacement of each
vehicle along their path without Creating hazardous driving
conditions for other vehicles that are not directly involved.
All involved vehicles should undertake computing optimal
collision avoidance actions and apply them in a cooperative
manner.

100 ms

High density
platooning

High Density Platooning, i.e., the creation of closely spaced
multiple-vehicle chains on a highway, has multiple benefits,
such as fuel saving, accident prevention, etc.

See-through

For the safety of pedestrians who are crossing the road in front
of an HV, the camera in the HV detects the situation and shares
information regarding the pedestrian with RVs to the rear of
the HV.
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Gigabytes in a second _|_.

Voice

Massive machine type
communications

Usage scenarios of IMT for 2020 and beyond
Enhanceed mobile broadband

Smart home / building 1.
Smart city Self driving car
Future IMT ‘

Ultra-reliable and low latency

3D video, UHD screens

Work and play in the cloud
Augmented reality
Industry automation

Mission critical application

communications
M.2083-02
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Emergency Electronic Brake Lights  Across Traffic Turn Collision Risk Warning

Designed to reduce rear-end crashes

Signal Phase and Timing

Communicated to the driver

Intersection Collision Warning
Designed to improve traffic safety

Designed to improve traffic safety

Vulnerable Road User Protection
When pedestrians & cyclists are present

Stationary Vehicle Warning
Designed to reduce rear-end crashes
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1 MSG_MessageFrame ( FRAME )

FRMEAZE

2 MSG_BasicSafetyMessage (BSM )

3 MSG_CommonSafetyRequest ( CSR )

4 MSG_EmergencyVehicleAlert (EVA ) Frimin
5 MSG _IntersectionCollisionAvoidance ( ICA ) 3% 0 B f AL 4
6 MSG_MapData ( MAP ) 3T Rh A8

7 MSG_NMEAcorrections (NMEA )

AL IR &

8 MSG_PersonalSafetyMessage ( PSM )

B A AW E

9 MSG_ProbeDataManagement ( PDM ) MR E AR

10 |MSG_ProbeVehicleData (PVD ) FAERAR B SR

11 |MSG RoadSideAlert (RSA) SR

12 |MSG_RTCMcorrections (RTCM ) AL AR IE

13 MSG_SignalPhaseAndTiming Message ( SPAT ) 35548

14 |MSG_SignalRequestMessage ( SRM ) WIEER

15 |MSG_SignalStatusMessage ( SSM ) NS

16  |MSG_TravelerInformation Message ( TIM ) BhE N IRIEE N

17 |MSG_TestMessages TRt 2 e M3

HIHELDUERTTE R - B SRRIRE AT EO0 - 1052 38020 58 1 £2 £ £ M i 75 1Y 4t

HEF TIPSR R FT R AIRRE

SAE J2540FEHESE {it JfE F % 7 2 A
g A% (Intelligent Transport System °
ITS) Ei (International Traveler Information
Systems * ITIS) o H¥E @ EEET—
SE R RR ]+ R e AR BE AH [F] 55 B H A — 1y

@ JUN 2022 T#2 .95 % 02 Hj

M2 - BEARMGEE (term) HHS6EERIIGE
(Data Element * DE) ffiETS -

VRUWJEEAREH] » FA3GPP TR 22.885
ATLARRE] » B A AR V2 XERUS R B 22
L R 2R B AT E S RS 1 0 PR AT
DUERI st ~ Ot - FE Bl - KLl



I [mmin

-

Pedestria\n§\\

/ Vehicle

&7,
!::/

3 BARSRIEAENEEE

SAE J273 55 S T [l 8 B H e e v b
A] DUHY 75 o Eh RE L B SR AR KR
— S M B R AR SRS P B AL[S] © AN 3 PR
(5 HERS 1735 @)+ BIE
B EL U (5 A B e 2 5
MBS A » TERFEGRAET » 20 TN - K

filg e 5 B R A S gt - A RIS A T
i PR e o B T
= ERARREEMARIRE

2020 HEBEFSGIREH G - A
H o RSN BB 3. SGHZAHRE - $RH
4G/5GEEE AL IR + FRIESGRHIHR » J1H
B ASGHTIRF A - [FIRF L B SGRIME
Be=s » tEfEricsson & NokiafiZE 5 GHE I i fif

P R SE R E R HIGER BT - KR 2K
%Hw‘#ﬂ ALANTREE ~ {hSE B SR I

Ry TIRHEV2 XY FEF 85 5 ) E N2 k%
LRSI BE R - flan » FIH S GAR ZE B £2 4
BRI BS 0 aH, 6 ER FH s =R 2 1 (B e g
S IR T - % O ] IR 2 J0E M g A 75 2 A
KRR ERE )y » R EMEC R IR #5 A
Hi bR B - 7E E S S T B B B R A R
RS 2 - B T end-to-endZEE - 1T
JE A IR T oK o PR % BL AR B S
B~ 1T A S ELTSERE A - EH SR
V2XJEM RS - HAlh#EEETE 75GHEER
NG A T 3 2 A B RS -

JUN 2022 T#2 - 95 % 02 Hf @



\ <\

AR S (R

S

IPC/ ity

Collected

MEC sGRAN
R R b 5G UE
Event Image Event Event Service Event Event
Occurred Captured Detected Ready  Broadcast Received
R N I R M R 1,

Enterprise

x— B

4 REEEE

BRVoXHFERBIRBGIER - ARHZR
o R VAR 7> - B IR AR - MECEREE ~ 5G
B ~ SGFHE - AE4FTR

(—) B&fAIGRfis

Fo T ARG BB B AR LR - BRI R
B (1P cam) - #SEHBE A A s
REIELRE £ M5 TREN - BT ATHHP
W% BURTHUS BRI T RIS AS A AR A E
TS ARAIT Ry » W1 EE A TSONAEHERS =
REBREGRE - 2HFEBERITETA
HRRARNS ~ MARERERT o S ERE B EMEC

(=) MEC 2% EHIRIE

NH#EEFESGEEM - MECEMEN
JA FE P b B 0 o2 R - R MG S S B B LA

@ JUN 2022 T#2 .95 % 02 Hj

JIT UUE B BT H P AR B A -
T B AR AL Lo A B R BRI B I PR A T AR 5
MESE - HiMs BLAZ R A PR Inline =X -
HEMECHETTINE I HE - Wl fEAcBypass
SwitchEISDN Switch » 35 fif 52 & IRF ] 3]
I A EER » Eid - EARE 2R
BN - ] ORI EOR B - MERT B
Hit {5 TR SEAE -

FAAMECi& % e A% - FH 2B
DELLHJR740xd » & il %5 FE T A Virtual
machine * I HECoreCloud (ECC) E¥EE
HMECTE - BLIEEER LR 78T
J7eE FH iz 45 BV AT A1 F S S HAR ey iy 2 571 9 TRT RO

BRI TS o

(=) 5GEMEES
FRSGEEMEITEI EHEAMESG NR
HHE (3.5GHz) ° EENSAIER L AHMEEE



- DIEEESE (Dual Connectivity » DC) f5
A EFHZLTERINR » Wi$ROption 3xfEHESLTE
mEfE R B - FIHEA4GE IS - BiE
A H ] 28K # 5B (split bearer)
TR IR A RCR B - R B 5 G i
B ELTERM & BB TR O 3 mfTEh %
FHELZLTERRNR » 52407l H Ericssonfy
Radio2219 5z Air648 SHERFET SEFL Y

(m) V2X S E =

HAEERFRYSAE 127353 SR HE
EF T A EITHE L MBI - Hrpk
74 &N (Traveler Information Messages °
TIM) - HA)fRTT# B B2 X 25 T 15 B
AN (B - CMSER) - IREAT
TE #— PSR EE S 2 R e R T IR R R
A B - E PR R ) B R Y
ITISHmAS R AEE % - 6 H LR By 419
FEPERBE R AR E T - SRR HE - 2
TE A RS HE H S AR MEAL Y 2R5E kT T & T
DRYEE » TIME R FHARY I RTIR B EAg
HYE# » WERERYE B AR AIRF IR - ]k
Fo— 43 SR E I EERE -

m - EEERERER

N AL TN [T R Y I AVAS =3
IS T R s B0k AL HRE N T B 2 e [ B
LfEkE S R - ER AT A2 BGER T
ACEIGHE T R HBE R 1 @A

5 DBEEHEMRER

R - DIt ABARSL - IR EREH
PEREERIKGE Fr DUF 52 25 SR RS - AERHE—
SERZ 2 iR - A0 SFR o

RO R 22 B B EE ER (S I SR b
SGEEBMETMECYEEITS R ER R -
WKIESAE 12735818 » H 3 2R X Hlg HIIRE
HIFT A MBI - & R TIMIE A g RS %
X R BRI R MR ~ GPSEAE
AR - HETE - R R E
BEERE - Hh B SRR 2R IBITISHRS K&
TEXTHAMK @ WRFIMUTCD AR EIEGE R
BIDO NOT PASS WHEN SOLID YELLOW
LINE IS IN YOUR LANE ©

RIAMECH BH V2XEHA - By
JEFRTS » BR T ARFETIMSABSM » SPAT -
MAPHETEHMMECYE » & THEEMNE
BEHMBRET  EREEBRES =M
#53 o

JUN 2022 T#2 - 95 % 02 £ @



\ <\ |

(—) BBR&E -

% B R I V2 XGEHE - BN BOn
I8 AR i 2 A I TIMEGHUSL -+ I DUAE 38 5 Bk 5
2 o PABEER BRI IA B B o6 ks - H A A
SEGEA R R Mtk - B e B B S AR
IRFfH] ~ BEERAIE

(Z) 8BER:

1 V2XEHE LIA% A SN 1 RAT 2 8
BIERN G~ SR 2B - e OR I T
ERFEABRE - DU ERRNHE EEE
B RS ATEL S E HRRR -

(Z) BB

AR E R ~ AL IR EE 2 ME R
TR - BIANET AT DR B A B A 3 B
HETT B AU AT

16 V2 X Ak 45 H i B 22 A BR 6T Bl 2 i 45
R B TR AR - B S ERE
SR DA A S v 33 1) I FH IR A5 B« L e
SR Ry B B MECSA5 B Bt
TIMARE » $&HSGHRHE - DUKGER 5 208]
PR CRIE MR ) B2 F i - WA
HoA e AR5 [EIRFHETT (BSM ~ SPAT) 401
@ 7Ffrs » BB ERE TS A AT RERY S -
BT i ot e R A8+ BT 6] S B B2 K
A T i e S [ R - SR CMSE RO

@ JUN 2022 T#2 .95 % 02 Hj

AR (BaRRERL) BB A1 2K HE A g
MYERE - ANME6FrR -

5 HAREER

TRHLEE SR IR E A0 ) i e E B 8 B A 3¢
g Ry - Ry 7R AT A B » E AR
Vi AL E I H BB - 8 L R
FR %55 R R A e P SRR g - HoAiE
% 2 e AE R 2R A I S e 2 5 ) B PO 1
H - BIHATR 1L - BB RS - (RAEE
1 4 51 S T e 5 10 B 2 S - A IR
IRIFE R iR &2 56 BE I i 5 B 55 5RO Tl - B
5Gill A M PLEHME « AR T — 1
i F AR AR 2R T B s 4 2= R 1 - B
FES G E TN (E o 375 i Rh st O Lh e
AIE 5B end-to-end 2R fifi A B X BEHER T et o 12 i
IRefi] - DUEBEEE S GRIN V2 X SRR EE REEH &
AT o

RIZ2018HATIGRSCI6] » PRS2 I HY H

6 CMS BEREiREMR &E



0B O - O T Dioosmrrion

2 #b
EN
HRESEE
\\{\

7 FHAPPEBNEESHMER

WHEREEM - ZRA EERL =M -
H— HMEEEREREZEIR &
FHEE AR ~ RRIHIES ~ A BE - FORGE
BEOE I HELAERE A S - 2 BRERmAEDY
PEUCEE A 2 o A ] H B L R R AT,
R FE) o P R B Y i £ {2 1 R e L
B BRI T S DLANREBREY) 3 2 A0S -
= W BMRALELERE - FZHYIP R
PR AR R B AR -
PR S G/LTERY & i%H S AG s - fE AL
HYE RS IR+ A Co AP Y Web i
AR AIM QT T A7 B 5T BE A 1 HE 17 & A i
ARTR - IR SC » B—BAEE RN - It

P

JE P 52 R IR B A A i 2 2 S i =
MEC T # » #R$E— i3 X5 » CoAPELE
P F527.8 ms » MQTTH# € £5226.3 ms ° 55—
BIEEEW - HEAE 2 RHEMEC T
W B 2 2 AHUE Bl 2 i - AR — e I
Ui » CoAPWAELEE F554.6 ms * MQTTHE Ry
212.1ms °

R TV2XFMEREN 2T - &
I 1 FH] B i o i o B AR B I » T
R i 8 2 L S PR B DTS L B AR SR -
H AHIMECEZZERE L - ESAE J2735
i I TIMFE RS » IMMEC Y- &b T 2
B GEMRETT  RHSGEME - K TIME
ISRVIBES cE R Ui Rl YN S S
T B o MECEEE Ry TIME FH AR5 A9 fA Al
B - DUEIZTCPAR IR BT @ - IRIBFS
AR FEEREE - FR110%EF4540.6 ms » 4[1E8
Fr7R o

BER

1. https://www.freeway.gov.tw/Publish.aspx?cnid=1556

2. https://www.prnewswire.com/news-releases/
self-driving-cars-market-worth-62-4-
million-units-by-2030--exclusive-report-by-
marketsandmarkets-301461896.html

3. M.2083 : IMT Vision - Framework and overall
objectives of the future development of IMT for 2020
and beyond

4. https://www.3gpp.org/ftp/Information/
presentations/presentations _2018/2018 10 17
tokyo/presentations/2018_1017_3GPP%20
Summit 07_SGAA_FLAMENT.pdf

5. 3GPP TR 22.885 V14.0.0 (2015-12)5.17.3

6. Use Cases and Communications Architecture for
5G-enabled Road Safety Services

7. Latency of Cellular-Based V2X: Perspectives on TTI-
Proportional Latency and TTI-Independent Latency

8. 5SGAutomotiveVision,document5G-PPP,2015.

JUN 2022 T#2-95 % 02 #A @



350

300

250

200

150

100

50

0

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97100 103 106 109

— IEERE(ms) — FHIIEERE(ms)

@ JUN 2022 T#2.95 %4 02 88

8 S ERERERIILERR




