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Abstract

The following four items were conducted with the aim of creating basic
materials for use in the discussion of communications involved in automated
driving as part of SIP Phase Two through detailed analysis of radio
communication systems with potential for use in automated driving and the

study of international discussions regarding these communication systems.

a. Detailed study and analysis of use cases with high potential for use in radio
communication systems used by automated driving systems

Based on last year's study, four use cases with high potential for radio
communication system usage were selected as the focus of this year's study. Six
overseas projects investigating these use cases were selected, and the study
examined who was implementing the projects, what other parties were involved,

the backgrounds of the projects, and the expected results of the projects.

b. Study and analysis of company and organization activities related to
communication technologies with high potential for use in automated driving
systems

The study investigated which companies and organizations were conducting
which kinds of activities related to 5GHz V2X, which has high potential for use
in automated driving systems. It also investigated industry trends related to

various radio communication systems.

c. Study and analysis of the state of deliberations regarding the deployment of
radio communication systems in various countries and regions with the aim of
use in autonomous vehicles

The study selected and investigated 10 reports and other materials
summarizing the results of deliberations in the U.S., Europe, and China
regarding the deployment of 5GHz V2X, one of the main radio communication

systems with high potential for future use in automated driving systems.

d. Deliberation council meeting and reporting
Discussions were conducted in deliberation meetings in order to ensure
sufficient coordination between motor vehicle industry members,

communication industry members, related ministries, organizations, and other

v



related parties when deliberating on and organizing items a. through c. The

results of these reports were also reported to the SIP System Implementation
WG. Furthermore, the Secretariat participated in the cooperative automated
driving communication systems deliberation task force and created materials

based on the task force's deliberations
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=] - iz KE
eI CARMA (Cooperative Automation Research Mobility Applications)
Ehilezt-ER  EFEERERE (FHWA)
FIEER 2014
« CARMA (Cooperative Automation Research Mobility Applications) (3. BE&){7H5Y
BEID TN T2, IREERUSHEZ TRl DA -T2 Y-V I RI17(0SS) T7vh
IA—=LTHD,
+ CARMA(E. CARMA 1, CARMA2 R UCARMA3®M, 3DDJ1—X (T4 T, BFENITHNTHO.
=3 DEMIEDT —AFELCARMA2OHWTEIRWNREN TS,

« CARMATI(F BRAZ BRI —RT—RZT YL FB(CHID. V2VRUV2IDBEAYEZ—S%, SAE
J27357A—RyMeR—R(CEEL TS,

+ Ffz. CARMA(CBWT, B#i28(E. CARMATSYhIA—AEDSRC ((IEEE1609/%U802.11%
VDDA —I1-ADIEENERIZT .

2) 8= -B®
1) CARMA 22> W T

CARMA (Cooperative Automation Research Mobility Applications) 1. H
il ER s e 7 P cE T, RAEA Oz ET 22004 -7 v
V=AY 7 r7=2T7(0SS)77 v 74+ —LbTHb, CARMA 77 v } 7 *
—LF, EAEEERKR (FHWA)O FEHIic X v, b4 vy 7 JEHELHE)
HEERLLOEFRCTRBEINTEDY, 3 207 2 - LT T, MAEIITD
nTwab,
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2) B R B

>
>

CARMA1 % © = [ij 2% it

CARMA2 :

CARMAS :

CARMA o H @) 1 3 & & 45 o
NI N B EM M X

Bl ok &kEL L I 5HE

i % 22 [H
ft % X 3

HEEE T 7/ n Yy —~OFHER, K27 —20% 0 L b,

T Al HE D

Irdtial

Cellection o
ST rrw&m-: RN on

% 1-8 CARMA® 3 7 = — X

Bfs 3 22 CitAmoBE %FHE S 52 CACC v
Z7rv 2T RNy Vo EIEER (5 HEOHMEIC X B 70
—Xavio—ADEREEM)

HifotAr L -y a3 vy 27 LETHEL. Controller Area
Network (CAN)Z /v L TH#EK L HR 2z MBI 2 KL o H
WA 77 ERGABEEEZTHEHOMMBEBEE L CHE
T2HEHBEEE DL v 2 -7 2 - XDRHE

Hilj2aftto BEAHE (BirE. BiE) KN4 v 7 7 LE
FEFrcticky . WAMNAHERZEHR T L, 2777 FX =2
DA =7 vV =AY 7ty 7% —tx (CARMA Cloud) B ¥

SNsMR

HFHEEBL TSy P 74+ —LHFEICHE W T,
NP IFIXRDOHEY TH 5,

B % O & 4 VR

CHEATAE ZEm 2RI LT e e bic, BENE XK

S QOUN

i
— — —
— —_— —

it

CARMA1 (2014-2016)

Gl

AL AR Yl
CARMAS (2018-2020),
Mo e o GitHub

SAE lavel 2 sidomation (speed ahd
sieaing eonbrel | and lovel 3 capable

Sociely of Automolive Enginser (SRE)
lerval 1 hidomation [Epead oot} s
el 2 capakde

pm-cr-:roﬂn:cpl
ndividual appdtalions

MicrnAuinbox

Ko use of ROS

Demonatrited several applcabions
Devetoped plnioching algomhm
Modfad eco-appronch and
depature (EAD) algaighm
ModSed spend hammenizabon
mgoiThm
Mocifad bang change ars] mergs
RO

Buill o Eop of ROS
Fluxibig ~ can ba inslalled on several

rypea

e ol vehicles
Vehicle-shet'c device dirvers for
hardihase Sonhsclion

Wilhicle chorscsoimies iha
ponfiguraticn K

Accepls third-pasty pluspna B neseanch
appacalions (guelancs algnEms)
inchides simphs ppplcations

Crinarg weit =iachive T coniol (ACE
o drw e Chissgs
[T———

Mede pophinticaled voecabulary of
ecaperntan (VIV}
Enhnroad e chargs and
mefgaienve
Enbinrond platoching (Cars and Hacks |
Errgphaass N INaSITUCHING inoractans
for TSMO
Wk pormn. iree vt carapeTer
it vty wi
Emergency wohicle applicalichs and
I acinig
Gttt 4 It bl iNndugh 2018
Adatonal hed-party guidancd plugsnm
wicorma!

1-5 CARMA1, CARMA2 & 1" CARMA3 o # £

(H 81 ) Federal Highway Administration
https://highways.dot.gov/research/research-programs/operations/CARMA/design-an
d-architecture (2020/3/11 {1 &

<)
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3) 2—244 —X
1) 2 — RS —XTCBRETHIBEALA Yy -

CARMA Tl . A A2 — A7 — R 52 FF A v T BicHky V2V KT V2I
DHEEA Y2 —Y %, SAEJ2735 74—~ v b #_—Z L LTRD X5 ic M8
E T 5,

BHlOETERRIGHR (Mobility Path)

. BN 6HRICETEEET S EBERORE
. ETEBIERL, 3NSORELEE

BHlEOER (Mobility Request)

- fEHSHECHEEFTORRADER
« BRICIMBOETHEROREBESO
- BERA-TVEN, RENROBHE(CEZEE

BlEOIEZE (Mobility Response)

- &2 (ACK) X[ &B/ERZE (NACK)
- BERA-TVEN, RENROBHE(CEZEE

BloHIEIDHIE (Mobility Operation)

- EHlEOEHRREOASTFVR
- ZHAICAGFEA-I>REEEZEE

1-6 BET2EBBEAYyE-—Y
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CARMA Tlii. AT —AFZXr —RICHBWT, R T HEEKRENLEEDK
nNrxHEET 5,

B SRS, LEROW

ICRPRREEETS
B SRGESOEIEEMHS

RRGHEETS
1)
©)) .
iy B SRMMER(A)D, EROE
) 3K (Mobility Request)
=~ ZiE
- > APBEYSETEIED
D. RHTEECIT
-
3

m FERMUEBEE(B)L, HROK
& (Mobility Response)
ZRE (SRFHEICE
#T, I ZREOBITELIC
BI93)
> EZB (ACK) XU &/E

BE (NACK)

1-7 CARMA2 TR TEJI 2EaRmIXEY— 0 —4f
(8L ) Federal Highway Administration
https://transops.s3.amazonaws.com/uploaded_files/ NOCoE%20CARMA%20Webinar%?2

0Slides.pdf (2020/3/11 B &)
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(4) BF - BEEH

1) CARMAIC B IT 2 BEEH%

CARMA TiI., HiaEBR 2T o> CHhA ), BEEHFFEIXRO@EDY IC

TWw3,

DSRC (IEEE1609%0'802.11E#)

CARMAIZBWT. E#i25ld. CARMATSY NJA—LAEDSRC (BHEEMMERUIREI(>ISED
BTT—9%2EBI3EHIER) EORBDAOH-TJ1—-ADEEZRIET, e, BEFHIEL
Linux X=X TDERZIETE I 2EDTHD. EBdi2ald. EEESPCHNSITTIRA V5T RNMSEEE
ZRPCADXY T — DX EZBIREL T BV I NII V(LI THERN SN D, . EEEEER(CAHVZEmD
FEBCE3ARD T TFHRBEEIN B, ZDS5, 2KR(EDSRCT >FFTHD. 1A(IGPSHERTHD .

EthernetiE{s

CARMATZY RIA—=LDIR—=3> ME. EDSRC (BEEMERVEERIA>ISEOR TT —4
ZHETIHIER) LOBDAH—TI-ADEEIZRILT, o BEHLEFLINUXN-ZT
OERAZEELTVD, BE#gsld. BEHEEsPCNSIIT RN 73T PS5 E#EHZEPCADAYE -2
XIEZPIEEE T BY T MITT (CLOTHEREN D,

Cellular &{S

TILS—ET L/ I ==, CARMATSY R IA—LADAI—2y 7Ot (3G/4G) [ChEE
10, FZCARMATSY NIA— LAOBAFEENCARMA EthernetiBe D—HIN$ERE T 3IzHICAL
YR

/ ~y
C: ?M I\ {j Cooperative Automation Research Mobility Applications

—C/RMN2—

© GUIDANCE/PATH PLANNING
PLUGINS feraise, speediosnirol plsiooving, ane. |
change and merge. approach & departure etc)

+

@ VEHICLE ENVIRONMENT
Message - V2V/V2 traffic. sensor fusion, —H
roadway, route

CARMA FACTS

) DEVICE DRIVERS
Controller software, communication, -
position (GPS) senso; CAN

Robot Operating System

:'“?"%,
O e B

- -

J
Source: FHWA

V2V: Vehide-to-Vehicle. CAN: Controller Area Network. HMI: Human Machine Interface.
V2I: Vehicle-to-Infrastructure. GPS: Global Posilioning System.

1-8 CARMA2 oV 7 b7 277 —F%T 7 F~

(i #) Federal Highway Administration
https://highways.dot.gov/research/operations/CARMA-Platform (2020/3/11 [ &)

e

gl
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1.3 EmA=EO®RE - B

1.3.1 ¥Fv A4 FEXRXA )L, SAIC, 77— zA4 TEVYRIL -3V

(1) ;=&

D2 —RT7—2F, Fr 4 FENL A, EBHBREER (SAIC). 7 7 —
vz AW XY, 2017 4F 6 HICHIf# & 172 Mobile World Congress Shanghai
2017 (MWC L 2017) s W< AT L= DTH 3],

COTFTEVYAIL—va vy Tlid, Hli2 b 30km @B Ticd 7= %,
MWC L 2017 DR TP 74 N =D @BRERE2To /-, HljICHE I N
EHomBMersA A A7, EEHKD 5G vy b7 —27 ZFFHL T%(E
INZLEHDOY) T X4 L HD MBI X o T, F I 4 N— 13 Hljo i 240
EOMBREAMHERWNETH L BRI Nk, hdk. — B 72 AR o KFEHE
fixm H © 180~190 ERE CTH %,

FIA4AN—DBHEBICAY FA, 7224, 7L —F T 3HEES 2B
KEBILED 5G 2 v b7 =27 ET#kET 5 LT, KA REIEMtCBEREOIG
BEWAEEICRY, FIAN—RBER?» O HE 22 CHE LT 2 &
Ee B L BRRIEEI N,

¥/, 5CGoBEAWHICKX T, Hilinb F 74— HD v 7 # % & I
TehFECcEBLETONIBERFEREZRME T 2 L8 g L &k ok,

Hilf o fl g2k Fy - v FoEEIF 10 3 ) BERifc
(5G OFi - MM A Vv X2 —T7 2 —2AAKOEBEIX 1 IV BERE). it
i 30km CETFOHBICIE VT, 7L —F v 7o KRB ER BB T
25 COBBEMLDIT > 8cm ICHY T 5,

V79 —-vz24 -V Xy LRV YV =R[TT77=9vzd, FrAFEAAf ALV EBHREL
Lhie 5GEAMMLZERER O 7 £ % £ 2017 4 6 H 30 H
https://www.huawei.com/jp/press-events/news/jp/2017/HW]JP20170630F (2020/3/5 [ & )
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2) 8= -B®
1) EREE0EFRBE

77— x4l3, TOFTEVARAML—Yavolirb, 5G BEEXER
B - ZERERA~TEH T 22 MEL TR, BEWICE, UTICRT X
ST, mUITERICKXBMEFICLZMENZHEL, 2ok, kN ICHD
Hinz s s L coEB@EIR LY HIEL TWw i,

X 1977 -V AN EIL2EREGDEFREEAE

1. ERRICLBIEEN LR ZREMZF TOIEA 2. (FEREVICE) BENEFRDHT
« RERBLREZVIBSLOBETAIRAIRE « IATEmOBIIEAZHE
« O—RO-5—(CLBRAUNRR 1D DEE SR o NBICEBRIED RSN BIRIUBI : h— 217>
« TEDIN-MEITIZEMOERF (BE, =28 JVY -2 DIEPRIRIF)
1) © BRETOHMBNES REDRZERE

() /il 77—9 24712V —2EbEK
2) AW —hF A=

Z77—vzA4A R . EBERSCECERELR - ZRBEFoOERAEEE I X
~—bF w42V 7] ERFICEBHICERLTCVWS, 77— 24, 2D
TERHLELLTCUTFD 3H2ZE T CWw 3,

O Z2LFXEREOBE

bEEE. EEEBROMR T v X v ST 1S 3MICEMNT SR Bk
AL HEEThTws, MAGHoOHERTH 22, —F., HHETIF 2001
FEURE. 8,900 fFo SR Il X OV RIBHB T T 32 HEKB2FAEL. 1 AU L
BT LTEHEDY 2011 FUUBETIE, BE 200 AR 2B KIEY ofiilcoF
WMTHTCL TS, THILEZAERE»D., RGBT 232X o%FEN %
FERBEOBMEILETH I LEZLNLTE 3,

P THREN AMRAT R - @EEVEFHEEE THAOLEOMEEE 2018) =1
http://mric.jogmec.go.jp/wp-content/uploads/2018/12/trend2018_cn.pdf (2020/1/14 [ &)
 China Mobile and Huawei “Application Scenarios of 5G-based Intelligent Video Surveillance
White Paper” p.34 (October 2019)
https://e.huawei.com/en/material/enterprise/7fla955c1lab4ba4bc386867a3f85f7c (2020/1/14
I
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@ KEOHEL

RWEHESZO N7y 71, 1 608EE%2 3 A CREEICHHELERKZT
L2LAads, BMAMMEXECHFEROKHE LR WO, Eix T o %57 ) K HE L
HweIhTtwd, 2ok, @RMicwsz - ADF7 4 N=B1HD 7
vy I AL, ZDOFT vy 7OREEFIC, HlorTy 2 E T LT, H
M1 B%ZERTLZF 74K, hFELPAGEEARDZIEEZLNL T
%1,

® MENEMLEDEFER

ZADBANRDO D 2HE» OFEFICHNLLZEGRICH 2. RO L., &
RGOS H, 20 8HIIHBZEBRMEY TIrbhhTwz eI, NS L=
REEFEZITI>CE. RKEDYV TAEAL LB 2L EL L, ZHIICE. @V
Ty 7V v 7B RELERLESZEL RS, 200, RKAR - KELD
5G oiEHAPEE s, BRI OBKX I, BYA VT e v
SHEH CHEREL DO EMAL LT VD H 2,

Fry A4 FENA VLT =T oA, ACTHRKRLZAFOH T, HEE
ExRTH>CH=h, HiEKICc HD # * 7 3B %% &E L. GPSH#HEMN =z T, »
O, BERIACHEHEROZZOD IV EL—FX— A AT 2HELLEANE
DO P77y 7 %X ICEEZ, SO0 HE, BEBIPNBLAEZT — %% 5G T
EEL, BWMEBEFEEITICLEZBEL TV SS

I r Iy 108 -ATHBER] -5CRBATORKREREICT 2020 ?] @IT 2018 4
11 H 1 H https://www.atmarkit.co.jp/ait/articles/1810/26/news005.html (2020/1/14 F1%&)

5 Hi 8 “Application Scenarios of 5G-based Intelligent Video Surveillance White Paper”, pp.
34-35
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(3) EF

77 =7 x4, MWC L 2017 LAk d EREO 7T E Y X b L —v a v
W EE L Cw3d 2, MWC Ei# 2019 <z, E#HH2» 5 1,000km LA LBt 72 He
WMichriihoERZERBEET 27T VA b —vaviEHERLEZ, 20
EEODOBEEIX 16 T VMUNSL o S,

¥/, NEVYILHBERDOANAY VAR X TIE, Fr A4 FE A4 0L 7
77— A DOHEMBAODO T, 5G k2 HEEEE T v 7 OBBABE I
TWw3, @REEF. BEEHE, FEYoORELAETH Y, SHK. XA Z
EDLZERFIZvyI7DIb, 5% HEERLICT 2 TFEL RT3,

¢ [I5GoHM] cH2bEHoARGRE — ME2»512A23&%->7% MWCS19 2R Y K % | RBB
Today 2019 4 8 H 9 H https://www.rbbtoday.com/article/2019/08/09/172100.html (2019/12/25
B %)

" Huawei 5G Empowers Mining Production, Huawei,

https://carrier.huawei.com/en/success-stories/Industries-5G/Mines/Mines ¥ X ¥ 5G-based

unmanned mining truck makes debut in Inner Mongolia, Xinhua, May 17, 2019
http://www.xinhuanet.com/english/2019-05/17/c_138065799.htm S (¥ h $ 2019/12/25
B %)
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(4) BIEEH

77— zA, BEEELrOA VY IA VT LT TEDZ 5G DN
WfEcZ2 10 pa—R7y—20ofc, ZREECHEI L BREENSFZ R
LTwd, i ki, E2E o BE D 10ms AT icHll T w384,

FH IO Fu TOERAT L —FICX o TAL ZEERBIZ25cm L T & &3
XoricdFNgelTwis,

FhAR. VT A4 AN =TFT Yy b )T HD OEREK. QoS RIL.
EEIVTADSODOMEDLL, F2—R T —Z0FEEIHZHEHAZIRRL T
Wb, 20O b EREEICETI2HHHOTELZRLEZKZUTICRT, &
DHOHF T, 0ORFEXLZVEHHE, SEFEL2SVWEHETH 5,

BEE
B,

D71 L 3
=Tk 2
TU7HID O 1
QoS{R:E 3
EEUF1 3
M 1-9=ZREHGICE TS, EEEOFE

(H 81 ) Huawei “5G unlocks a world of opportunities: Top ten 5G use cases (H A K)”
p.5 X v fERK
https://www.huawei.com/minisite/5g/img/5g-unlocks-a-world-of-opportunities_jp.P
DF (2019/12/25 (%)

B, WX TOZRERRBEEHOS G, BbF 2R IX o .0 <l < AUER
cERT T, ERBEOEMHICEE S Sk ALy Y EERT
XL Tw 3, TR oo &, 2 o0 iIEERE o R
ELTERVELBRZZILEDREL, ALy P BEIPECEAELIS VWO TH
%8,

H

8 {ii8& “Application Scenarios of 5G-based Intelligent Video Surveillance White Paper” p.34
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1.3.2 Baidu, Pand Auto T > X b L —> 3 ~
(1) L=

oa—RA7 —2F, 201845 H, HEOMEKRKTF D Baidu(HE) &, &
— v x2T7 YV 7 ¥ Pand Auto X EHEMIILHX ol A##EIKE 7 Lo — 7 |
T, 77V CHEHMZP OB T I LERAREEN - 2T Vv 7% —E XK
T oTiTbhETEVYRALFL—Ya v Thid,

O —EREF, 2—¥RT7 7YV Cc THZ2FHET L] 22y 73 5L, H
BEESG BB CTHBEL, 2V oRCHEE Lz, T, 2% [H
FRHFT L] xxy ST e, EPAB CHEBELE CEMTL. BEERNICE
T s2EMAILCR> T35,

COHMICIE, Baidu ® 77 v F 7+ — L 7Apollo” BEEH ., 6 B D A X
J.12B0BEHE L —F - EHINLTWDE, T, 777 FCHEET L
N=— 7 OFBEMBKPEHR LT —2EELTTbNE, ETALN—-27H
T HI R EE 15km @ % % B E 10km CHET., £72. BEHEE ~HI ©HE
LEHETZBOMMEFIZIOWU E7Z s L T3,

S gL @AMt R e, EAZWRA, WHAMEEN - sBE ! ] 20184 5 A 24 H
https://www.ifanr.com/1036516 (2019/12/26 B & )
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2) 8= -B®
1) Pand Auto I &

Pand Auto (IMSAE M E)1Z. 2015 FEAl 2D, WE S5 KA —> 2T ) v 7 HE
HFooretoThYh, MEAKBA - - [JTNEE| o TIKETZMHET
Hb, KthxEESICH 3,

=2 2T Vv 27OV 3 AT AR ERCIFEHICHECE 2, HEFHE
el AICBRTHEBEYNAL A, ATHEHER2HE Y, HWHiE © BT
BRI RHERAtt B, 2L T, FEM*REI®Z, FEOHEID LK Z
DEKOHEG CHEHELZRANTE, ZoRFA—-EHM»2»oMo AL ZoDH
BE AV cenTcESL, 7Y -7 -8 (XtoY) TH 310,

ZDI9H, Pand Auto 32D 5 b7 ) —7u— R ofHEHETH L, HEE
RICkH T2, TOoHHHEHLZMHA T 24MA2%2LLTICRT,

1. 7T TIEDEIEES(CH 2. BEEBCTE. FHILE 3. FANHEDOEA, BiE 4, T TREETS
BESEHMZIRZR, Bl Ea(CERER BCEmZLED, 7T
RTE LTRAEREZEITS
X BRAAEDIIBFRASN DB (C
LESHBTEHRTRE

1-10 I 7E ® Pand Auto T Bl F A o+ 8 &

() Pand Auto & — & = — ¥ X v ik
https://www.pand-auto.com/web/page/HowToUse.htm1(2020/1/21 B & )

10 “Car-sharing in China How to operate a successful business”, Roland Berger (2017), p.6
https://www.rolandberger.com/publications/publication_pdf/roland_berger_tab_car_sharing_ch
ina.pdf (2020/1/21 ¥ &)
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2) FEICHBIT A Hh - T V708 E

QO EBRBE-"—>zT7 YUV EBBEL

RBEOHE TR Y27 Vv 2723 I —B3BAhRRTHE, COLMEL
oDk, 2017 F 6 H, ERFEREAELZES (NDRC) »¥KRL L, v =
TIVvZ7Zxza/)I-o%kE -RECHETLIATAFIA Yy hFEH> =T ) v
a7 I-—FNERECETIIEEER] THh2, chnicXhiF, 2020 Fic it
T Vv rsxa ) I —=—nHhEGDP D 10% U EExED 3L PREIATWL
. 7, 2017 FoMhi<, PEHoI - =27 ) v 7HOoBEEGHEIZ., 2025
FETHEEASNDO X —ZATHMT 2L FHlDH I TWwRL

@ Hh—>z7VUryIoRRK

FRERLZEZBFOoBRMLLREO PTHIZH 2 -7, HEEHOP TIZ. 7
— 22T VY EBEBRNICERALZVE WY ERBE Y, 2 FHEIC I IT.
ANV 2THHAZS XMLz EXLI2HEOBEEEIXZ 19%TH
2—H. A= xzTHHZHELLEZVEEZIZHBEEIT3I%TH > 7213, FH
BE&ErE Wz, HBEEPIALOF — XA EZWEL TWEEINT WS,

FhPEEHNOA - =T Vv I RE0S b K EPHREREOE X
oELC ) F A4 F—ELREDFESFFICIY, AKZELTwINERZILD
ThiethoThh, HEPOLMBTIMNED L,

Wb EMEHAER hWEHoFMBRE, =T Vv srxza/) I —oXE%RE] (2007F 7H 9H)
http://japanese.china.org.cn/business/txt/2017-07/09/content_41180887.htm (2020/3/5 [# & )

12

fi#8 “Car-sharing in China How to operate a successful business”, pp. 4

13 Will car sharing dominate the future of shared mobility?, China Global Television Network,
August 4, 2018 https://news.cgtn.com/news/3d3d674d3467544d7945726333566d54/index.html
(2020/1/6 B 5L)

14 AlixPartners Shared Mobility Consumer Survey reveals Chinese consumers are the highest

users of ride and car sharing services, AlixPartners, January 8, 2018

https://www.alixpartners.com/media-center/press-releases/alixpartners-shared-mobility-consu

mer-survey-chinese-consumer/ (2020/3/5 [ &)
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® Pand Auto @ JH U

DXk RBIRER X 2. Pand Auto 13 Baidu @ B ffi % i . B B 65 b
REZFRFOHMICL 22—y 2T 2RI 2200 HwEH/T TWw 3,
O, TV R o EmMOM OB LY, BHESG~0RAMEZ LT T
2. M EOREEomE, 508 2iF., BIEREE L &t o 7= 5l © kR
FExfTo) "o, HliEHEOENTH !5,

FR3IREZE DKL TICRT,

EIRBER- h—>17U>J RiEL h=>17USI DBAR
> 2017468 ERFERNEZESR (NDRC) H>17U>) > A RII7FIRZES SDEEPULVEE R STHEE(319%.
T/ OFEE-(BEICRITIH1 RS> %FR, 20204F (3 D=7 HAZIERLIZVEE ZSHEEEE3%
17924 I )Z-HFEGDPD10%M L& LH5HDEF18, > BAOH—>17U I EEDSSE, FlEsetil TV EEEFNT
> 2017F0ORF T, FEOH—> 174 FOEMmEE, 2025 h (FEREEPHEIFEOES, MMOECTH-E2EDHS
FFTERAS%DR—ATIENMI 2T, E) IAFEEFBENSRRIDEEDLS,

B E)Ee e 2 DEEMIC &SN — > 12 I HCL T,
> FIREOFMEEORLE (Fl) 7EETIFUHL, BEEISADELD
> EMEEOMRE () BFREELR oM DRI

1-11HEICEITFAA—>T7 YUYy IT08E

U REZR THIT+: BRMATEE hXHEmE] 20194 2 H 2 H
https://www.autohome.com.cn/news/201902/929432.html (2020/1/23 [} &)
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(3) EF

Baidu & Pand Auto 13 2017 F 11 HicEHEEL» K EXT L., = 201844 5 H
CTFE VAP L—YaviEfTor, TOTFTEVYALIL—v a3 ViHigickslT 3
Mtk o®) & % LT ICR T,

£ 1-107EF VR PMFL—YavEiEomtoER

| Baidu______ Pand Auto

2017.11 Baidu¢éPand AutoDEEFSIRIEFRR
2018.01 ApOllO}‘Eiﬁ@ﬁ%ﬁDf;Tﬂ)(C&%@Eb%I@?%DZl\I/—}EI) (CES2018)
2018.05 Baidu¢tPand AutolC&dTE AN —33>

2018.06  Baidu&China MobileDig#FER
Baidut EE™H A RBANEENEERX

2018.08 o | ammmsni PRI C AR
2018.11 Baidup*20194 8 (CPand Auto®/\L —/\—F > e RE
J018.12 EEHOEEEEOE TR A

(5GICLBEENEERRERN AT E)

D9 b, 2017 FOEBREREZORICIE., [3 DKM ] &ML 7-HE
R Fonsz, BEERMICIIUTOMEY THh 316,

® 2018 FicA~—  EEEGZFEY, AFEEHEZ Y v 735 & T
CHFcencE iz EHT 2

@ HMZEBREECENT T A M 2T, BEER, AHHEEEHKTo L <L
T 7TEITI,
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F /2. 2018 FERKIIC i, Pand Auto 2 EHBETH T H# &l o E TR i %
WE/ELEZ, 2hick v, 5G B@BEZ2Ho 72N EOETABMPBATRE L 7t o 72,
Pand Auto 3. ZoEITHABRICEVWITHEST 22— 7y —2% 6 FTwn
717,

fa b s it o B &

B HFRE 5 IC X 2 £ (Green Wave)
v —BINEL @ ERO WL - 35
5GTHX v vu—FL7ZEEEH#KIEHH
5GIC X274 7B oEG

5G IC X % & R AF

© ©® e 0 6

'7 Pand Auto 7L 2 ) ) — 2 [5G Azhzgr, Wik ! - B! ] 20194 1 A 16 H
https://www.pand-auto.com/web/page/news/news-99.html (2019/12/26 & )
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1.4 TESICHBITSETXE

1.4.1 C2C-CC

(1) Bt =

[ - dhisk
2F

SEHfeb2E - Hifk

HE

=

% 1-11 C2C-CC oI &
B
CAR 2 CAR Communication Consortium (C2C-CC)

Partner : GM. HONDA. HYUNDAI. KTM. MAN. RENAULT. TOYOTA. VOLKSWAGEN. VOLVO.
VOLVO TRUCS, YAMAHA
Associate Member : 3158#%. Development Member : 29481

Awareness Driving Sensing Driving Cooperative Driving Objective:

) a E Ex _ jJ_ (:‘tDC_ITS via status data via sensor data via intention and coordination data Fully automated
O EEAMORTIRLERDS oriving
AL N S B L —

Day 1
Day 2
Day 3+

— e - Trajectory/maneuver sharing Accident free road
H E‘\] ﬂE Ay E‘ v Services:
(L 2 0 02 (L Voo B . Coordination/negotiation transport
Improved coop. awareness
oS s e P P
VRERO— Ry TR : e
Services: Optimal Traffic
= R Collective Perception Hows
2Eo s s oport | Use case examples:
* BRIDC-ROADSEREEIC | | 5| | simmseesmmmt | e oo cxamptes e
T * Target driving area + Coop. overtaking
e — © - Overtaking W : g
7 HILT. CITSOB G| | Usecase xamples Libacii - Taficlgnt e
SFELRBIRYR—h sl |y VAU praecion eyl Coop babationot
] IV 9 o * El. Emerg. Brake Light W . o o ) control )
5 | | - Setonayvehicew * Cooperative ACC * Transitionof Control Automated GLOSA with
. C— Road S {:t ﬁ t ﬁﬁ m b 7:’_ | | - Trficlamw + CACC string notification 12V negotiation
P * Pre-Crash info exchange * Improved VRU protection
Ba SiC S Ste m Proﬁ Ie }& 3] + Adverse Waather W, + Longterm Roadworks W
y * Special vehicle prioritization
o P ~ “Motorcycle Approach Info
HRIEL. CITSEEHB LU e * e st

+ Short term Roadworks W * Redlight violation protection

:Ig 1)) *H H J‘EFH 'HEO) R—RT * Hazardous ocation W e s

« Traffic lightinfo

4 )7&%%0 jllnhicietimuge Platooning level A Platooning level B Platooning level C

Automation Level

Risks & info dissemination Cooperative automation
hittps://www.car-2-car.org/fileadmi ds/PDF JCAROCAR Roadmap Nov 2018.pdf
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% 1-12C2CCCICB T AR ERICH T A ETEZEBICET S22 —X 45— X

1-R5-X Intersection Collision Warning Advanced Intersection Collision Warning
C2CCCIZH1F3ID ICW AICW

h7TU— ZE ZE

BEIDEE V2v V2V, V2I

BRJI-R J1-X1 J1-X2

EREY301/8  SimTD -

BEhEE Study on the Deployment of C-ITS in -

Europe: Summary
Report DG MOVE MOVE/C.3./No. 2014-794
ETSI TR 102 638 V1.1.1 (2009-06)
B Intersection Collision Warning
- HljofiE & REBICHEH T IEREZEIHE T 22 Lic X WTT D H 2R
ARV A7 BB L, ZTRLECIELTFIAN—LEE,

C RERKET 2HWEHERLOBE Y, HRHFOFZELZRML., KERICE T
PRBOK 2R E TS,

1-12 Intersection Collision Warning
(THHEARD Y Yy 7L AERER) O F U A
(H #) The handbook for Vehicle-to-X cooperative systems simulation
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Advanced Intersection Collision Warning
Day 2 ¥ — v 2 i & fF1J 65 #5 CPM (Collective Perception
Message ;s XX =Y Z) 2 EH T 2Le2T7T 7V 77— avofle LT
& 7R o
T2y —Re LT, V2X JERE W EmICB T s R 2 XES 5L
kY, V22X HREm AR ERICBET I HEEO Y X2 2R L, 2 h
KIGL TP IAN—CEET DL LTS,

TR BN
Day2 7 =z =X ® V2X v 27 L ofRikic X b, #Hilg (RSU) 284 £ 7
FAX - L—F—torvF—Fxv¥+-—<HEHBELEA 7Y =27}
BT 3 EWmE., CPM 2AM ML Tz s Loick s, AICW &,
INEFHALCERHTEZZIH LI AR ELEIRAEZRET 7Y 7 — v
avyDUEDE L TRR,
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3)BEEH
1) IWC (Intersection Collision Warning) (Z& |} 2 E#

> HMoOfELEEHT -2 2 XRE, (REAEHLOHE & L% [0~ R
FLARL X TR I h IR EN CETIMERGELO, HREOGKRMICH
TOEWM/E S & RIE)

> HoiEicsw cRMEBEIEmNECRBELA A2 G cHhitRm & L THAE
522 & HE,

2) AIWC (Advanced Intersection Collision Warning) (5} 2 E#

> Access layer
IEEE Next Generation Vehicular (NGV)®D E 4 & ITS G5 & o H #a it
WBF Yy vALrZEHOTERZY - X 2R 27290 MCO(Multi
Channel Operation)

> CPM (Collective Perception Message)

CPM &, HIlio A4 v K= Ft v ¥ —ic X o THE X 7k fth o H i < R
EVnlodr 7Y 27 P BT IEREVITS 2T — > a VAT T
%,

FEaEMESFL Lk, EHEHES I W BB ELINE, 2T
IV, BEA—-PrEiN-EHBE2 L TH CPM2XZfEC&, Hiljld HH
DEevH—ORMF M ZzE A CHREZ2ABR ST 22 &8 T LKA EH
T CTE 5,

% 1-13 CPM (Collective Perception Message) O AR

Management container FASTDITSAT 23>0 T SERALE(C
B9 315k

Station data container FASrTEMm. RETITSAT -3 0EHR

Sensor information container  BE Y —(CRET3IER

Perceived object container RESNEATSTINOBIFIARE (BEEH. 2R
EE) ©I0NT1 (T 93EE) OIS
R
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1.4.2 5GAA
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*x 1-14 5GAA OBt E
J0—-J0
5G Automotive Association (5GAA)
Board (TF#EEAIA/(—) : AT&T. Audi. BMW, China Mobile. DAIMLER. DENSO. ERICSSON.
GEELY. Ford. HUAWEL, intel, JAGURE LANDROVER, NOKIA, docomo, QUALMCOMM, SAIC
MOTOR, SAMSUNG; Vodafone

Member : 144588 (BEEA—h—. Y51V FvT ey NBESZATLTOA1T—. EINANARL—9—. 1>

IR —, &)

20164

- BEE, BIREE. BERTOTEFCISHRNRERT. RO PIsEY -E20:
SHOIRY—-IRWa1—3a 4FEIdE2BINEL TalkdN Tz,

o EETIYNIA—LAEL TESHREERESEH I AVER A OIRITYREEUZ (S LUEE)
{LERORFROEZITOTVS.

« DIFafESEdD, Timeline for deployment of C-V2X (V2V/V2l)

» IFT—AR-ZAD

EEORMR. T mmmmm-

> BEEOUR S o —

: e
> JO0-NKIEE o [e————so—s = 3

REBHEARO e v S

HEE socte speceum Targecatabiy I >

1= ok ot e I
e e ﬂ Spproved)
9/0 r-info-1200x553. |
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L)SGAAICB U 2R ERICETI2ETXEICET S22 -7 —X

@D Cross-Traffic Left-Turn Assist

REBRICEIDWT L 3MHER (RV: Remote vehicle, X % 7R ) % j#

L

EHL x> &3+ 28HE (HV: Host vehicle, M) & o3¢ o v G M

WA 5,

TR RN O R ER 2 BE, (KRETEOLEMITSHK)

B 5ER B
KA RIC BT % 22 Hig o h) .
L, HEEimz HW L § %,

HV: i, 2—v v 7 FrRE, Fikr»0 0M#E
RV : i@ - %8 . 2 —v v 7 FrikiE

Z oMl EARDOEE - BKR. KRERABIKR., FILEHR. B
=R R NSV

i
\
/

~ )Q

L
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Left Turn Assist Adjacent Traffic from the Righ'

- scenario crash zones

Adjacent Traffic from the Lef

* scenario crash zones

Intersection Movement Assist Oncoming Traffic

scenario crash zones

1-13 Cross-Traffic Left-Turn Assist
(H 8. ) White Paper on C-V2X Use Cases: Methodology, Examples and Service Level

Requirements, 5GAA
https://5gaa.org/news/5gaa-releases-white-paper-on-c-v2x-use-cases-methodology-exa

(2020/3/18 B &)

mples-and-service-level-requirements/
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@ Intersection Movement Assist
M) PEMET LB, REH%2HE

- fEHE L /ZZHWE (HV: Host vehicle,
WT 30N LKEThWEAICRRERICED L HE (RV: Remote vehicle,
M iR) Z@EHT 5,
B Ex-B®
2 RC BT 5l 58 FH o o [B]
&, HE)EIE 2z H WL 32,

st

- &
B EREH
- HV:ffE. 2—v 27 F iRk, £k 5 oK
- RV:f{ii - %8, 2 —-—vvr7FrikiE
RERBKR, FIEEH#R. 5. RBEH.

Z ofh : HAROEE - IR,

Adjacent Traffic from the Left

R RN

scenario crash zones

Intersection Movement Assist

Adjacent Traffic from the Right

Intersection Movement Assist

scenario application zone

scenario crash zones 4 :
'
1
Oncoming Traffic

scenario crash zones
1-14 Intersection Movement Assist
(Hi #) H7 8 ”"White Paper on C-V2X Use Cases: Methodology, Examples and Service

Level Requirements”
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@D Cross-Traffic Left-Turn Assist

CAMRBSM AR Fo@EmAyvrr—VaEHT2HHEELRO Y — 2 TO Y —
EAEME FRICRT,

% 1-15Cross-Traffic Left-Turn Assist ® % — £ X E 4 (1

Service level SLR Unit SLR Value | Explanations/Reasoning/Background
Requirement

Maximum communication range assumed, this allows
Range for ~ 5 s to react (at the max speed mentioned within
the velocity section).

Quality of 300 bytes LTA in user story one is based on normal awareness
information information / er messages (e.g., CAM, BSM) exchange
requested/generat ) E e - e
= Information message

needs
Service Level

[ms] 100 Normal awareness messages (e.g., CAM, BSM) latency.

% 90 For single awareness messages (e.g., CAM, BSM)

- without retransmission, this reliability is enough to
Service Level v -

Reliability

ensure the ETSI requirement of <5% probability of two
consecutive awareness message (e.g., CAM, BSM)
transmission failing.

[m/s] 333 Most critical situations are to be expected at rural
intersections. Here, the RV could be driving with up to
120 km/h, and the HV that wants to turn is on the way
of slowing down, possibly also from 120 km/h.
Therefore, maximum speeds of 120 km/h seem to be a
reasonable value.

[vehicle/kmA 1500 This use case is expected to mostly happen not in very
2] dense metropolis areas, since sight at intersections is

Vehicle Density

mostly good, speeds are limited around 50 km/h, and
traffic lights can be expected at most intersections.

[m] 1.5(30) The most probable scenario for the use case is
S envisioned in rural intersections that are hard to see
Positioning ) -
and where higher speeds of the participating cars are
expected.
Interoperability/ -
Regulatory/ [yes/no] Yes/Yes/  In order to perform lane-accurate positioning, a
Standardization Yes positioning accuracy of around 1m should be provided.

Required
(Hi#) 778 "White Paper on C-V2X Use Cases: Methodology, Examples and Service

Level Requirements”
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% 1-16 Cross-Traffic Left-Turn Assist ® % — E X E 4 (2)

Service level SLR Value | Explanations/Reasoning/Background
Requirement

[m] 350 Maximum communication range assumed, this allows
Range for ~ 5 s to react (at the max speed mentioned within
the velocity section).

e Quality of Approx. Intended trajectories have to be sent by the RVs, since
requested/generat information/ 1000 bytes  they determine whether or not a collision is imminent
od Information per or not. In order to do so, some more payload than with
needs message normal CAMs should be used.
[ms] 10 LTA is a rather critical use case. Depending on the

implementation, warning messages might be issued
only shortly before actual turning is said to happen.
Therefore, this short of a latency seems reasonable.

% 99.9 A service level reliability this high should be enough to
Service Level allow perceived zero-error appearance of the cross-
Reliability traffic left-turn assist. False positives are more

problematic than false negatives.

[m/s] 33.3 Most critical situations are to be expected at rural
intersections. Here, the RV could be driving with up to
120 km/h, and the HV that wants to turn is on the way
of slowing down, possibly also from 120 km/h.
Therefore, maximum speeds of 120 km/h seem to be a
reasonable value.

[vehicle/kmA 1500 This use case is expected to mostly happen not in very
2] dense metropolis areas, since sight at intersections is
mostly good, speeds are limited around 50 km/h, and

Vehicle Density

traffic lights can be expected at most intersections.

== [m] 1.5(30) In order to perform lane-accurate positioning, a

Positioning L :
positioning accuracy of around 1m should be provided.
[yes/no] Yes / Yes / Interoperability between different OEMs is needed.

Interoperability/ Yes It should be regulated that every vehicle has to make
Regulatory/ its presence known periodically (as a broadcast).
Standardization Standardization is required in the sense that the format
Required for trajectories should be common to all so that they

can be understood by all.

(H #)F7 8 “White Paper on C-V2X Use Cases: Methodology, Examples and Service

Level Requirements”
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@ Intersection Movement Assist

2 BOHEMAREHICHESDTHEEINIIEL»LEZED Y X 27 2 W+ 3
F =220, =V RELICOWT FTHICR T,

& 1-17 Intersection Movement Assist ® % — E X E #

Service level SLR Value | Explanations/Reasoning/Background
Requirement

[m] Min 100 Braking distance at 0.4g from 100km/h, e.g., at an
intersection on a rural road.

Range

Quality of awareness  Calculate trajectories based on exchanged data in
e information/ messages awareness messages (e.g., CAM, BSM). Changes in
— Information (e.g., CAM, kinematics of involved vehicles might require this
5 8 needs BSM) information to be updated (or shared periodically)
(around within the boundaries given by the Service Level
300 bytes) Latency.

[ms] 100 Not highly time critical, but should stay below 100ms
to be effective / comparable to other ADAS.

Service Level % High / Needs to reliably allow for trajectory calculation to
Reliability 99.99 avoid collisions.

[m/s] 333 Assuming speeds up to 120 km/h.

[vehicle/kmA 12000 Max assumed density in urban situation.
2]

[m] 1.5(30) Required for accurate trajectory calculation and
collision risk estimation in relation to vehicle size.

Regulatory/ [yes/no] Yes/Yes/ Interoperability between manufacturers’
Standardization Yes implementations to be guaranteed by standardization.
Required
(H #)H7 8 “White Paper on C-V2X Use Cases: Methodology, Examples and Service
Level Requirements”
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1.4.3 ITS Strategic Plan
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# 1-18 ITS STRATEGIC PLAN o # 2

KE
INTELLIGENT TRANSPORTATION SYSTEMS (ITS) STRATEGIC PLAN

The Intelligent Transportation Systems Joint Program Office (ITS JPQO)
U.S. Department of Transportation (USDOT)

2015~20194

ITS JPOIE. US DOTICBWTETFHIPBEREN 7 N r—a 2@l oani £H. b
7 1. BLURROFREeoHE T HEE 3 DI OMFTEHEEL TW3.

ITS Strategic plan 2015-2019(%. USDOTOITSIO45 A0 B¢ BEO#ERRL. IO
JSLDFEREEERZER I BIHIC. ITS IPOSLUMDEBPIDEIHHZE. BIFZFOESID
PEPHEIREIS. ITS Strategic planTid. Connected Vehicle®fzT&ZRULTHD. #)
HAOFEELT. J0Y4 (FL) . Z—a1—3-% (NY) . 94AZ>45 (WY) o320/(10v~J0O
1RSI, T, BEMESNICEROMAFEZEER SN TED. CARMAE A [CFes
BNTWLd.

ITS Strategic plan 2020~2025(%. 20258FCOITS JPODESETEITHD . KEEiH
AN ER IR EROE S B IBEERL . ROET R TRHENNDORIOIES AT L&
FRIBIHOITS IPODEZIY. Zv3a. BIUEkEE#HAS3,

FIGURE 4. ITS JPO STRATEGIES TO ACHIEVE VISION AND MISSION

ﬁ; i!,iﬂ"

https: //www.its.dot.gov/research_areas/strategicplan2015.htm
https://www.its.dot.gov/stratplan2020/
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1) ITS Strategicplan ICH T 2R ELICHB T2 ETXEICEAT 22— 75 —
e

@ lIntersection Movement Assist

RERBICEIVWZ L Z I hoBEBEARESTICHEDL L FRELICHEA
L7ebh, BCHA>720) T23BICFIA4 N—cH#HAT %,
Moy F IV ADOH TR OZEHICEIVTWBEHEBR L2 FNz2H
RTEF. £, " KELEESIAEZZ (BIhTwd) 20, 7 v
7 L EMAENMER T BB DH 5 03 M O Hl AL EEEZZ T
2t CcHlETs2 DT /v avERLENTE D,

m Es - BW®
IMA X 518 (JFES coEMEE. FES cokyr (LTIP), HiFfE
5 (RTIP). K5 . —W{F LEH) oRERERRICHLT 5,
Thick ), REHERERD 26% & = 2+ D 23% ~ D 5h B2 W fF &
naz,

m EMH
Safety pilot model deployment DR Cclix, 27 7V 5 —v a viIE
BROoRBE TR LZELEZ2X T 5GP RoEHEEZUET 2L
BRETH D,

M

1-15 Intersection Movement Assist Warning
(H # )Vehicle-to-Vehicle Communications: Readiness of V2V Technology for
Application
http://www.nhtsa.gov/staticfiles/rulemaking/pdf/V2V/Readiness-of-V2V-Technolog
y-for-Application-812014.pdf (2020/3/18 B & )
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1.5 5
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1.5.1 C2C-CC

(1) Bt =

[ - dhisk
2F
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HE

=

% 1-19 C2C-CC oI &
B
CAR 2 CAR Communication Consortium (C2C-CC)

Partner : GM. HONDA. HYUNDAI. KTM. MAN. RENAULT. TOYOTA. VOLKSWAGEN. VOLVO.
VOLVO TRUCS, YAMAHA
Associate Member : 3158#%. Development Member : 29481

Awareness Driving Sensing Driving Cooperative Driving Objective:

) a E Ex _ jJ_ (:‘tDC_ITS via status data via sensor data via intention and coordination data Fully automated
O EEAMORTIRLERDS oriving
AL N S B L —

Day1
Day 3+

= e En, - Trajectory/maneuver sharing Accident free road
\ ﬂE = Services:
E E’J (L 2 0 02 (L ax M o B . Coordination/negotiation transport
Improved coop. awareness
'y — Ry % ;
IEE"J BE Bﬁ O |\7V R Services: Y Optimal Traffic
Sy Crserr Collective Perception . - Flow
JEo [ o se case examples:
=R~ + Advanced CACC (eg.ind. * Coop.merging
o FRMDC-ROADSEERZR(C Besicnfrastructurs SUBRORt o case examples: S - Coon Ko charee
* Target driving area * Coop. overtaking
-7y "’t = * Overtaking W . Vo
T}thj 3_5 [ _C N C_ ITSo)Bﬁ Use case examples: + Advanced intersection Coll. W. i mnag,::ﬁ"

+ Emergency Vehicle W D prtaon * Coop. transition of
 El. Emerg. Brake Light W * Motorcycle protection A Q0100 -
St eI W + Cooperative ACC o * Automated GLOSA with

* Traffic-Jam W * CACC string notification 12V negotiation

« Improved VRU protection

FLEBZYR—b,

» C-Roadsfr#kERIMULE iy
Basic System Profile% A Vo St vbice ppzsin
HRIEL. CITSEEHB LU kR e el

+ Short term RoadWorks W/ ["Red Taht violation protection

SofiaEREOR—Z5 < Hacarousleration W oL —
AT —
=1 )ﬁ%ﬁo [0 [ ===z Platooning level A Platooning level B I_I Platooning level C

Automation Level

C-ITS Penetration

Risks & info dissemination Cooperative automation
hittps://www.car-2-car.org/fileadmi ds/PDF JCAROCAR Roadmap Nov 2018.pdf
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O Traffic light Information, Green Wave Information, Green Light Optimum
Speed Advisory, Automated Green Light Optimum Speed Advisory

EEHORREBICEIZ T — s zamIcBHREIVEBEDLIEFTCORY KHE.
FETCEBBTEDRRAI I E),

x£ 1-20C2CCCIcB T2 EES I T2 XE,. BEILICET 22— —2Z(1)

I-RT—-R Traffic light Green Wave Green Light Optimum  Automated Green
Information Information Speed Advisory Light Optimum Speed
Advisory
C2CCCIcHlF  TLI GWI GLOSA AGLOSA
31D
H7d)— R, T2 ZHER, PRE 2 R
BEIZBEE 12V 2v 2v 2v
EBJ1-X Ji—-X1 Ji—-X1 Ji—-X1 JI—-X3 +
BA#d95S0 ECO-AT.C-Roads = SimTD. Compass4D. MAVEN
1k ECO-AT. C-Roads
EERE Eco-AT consortium, = ETSI TR 102 638 MAVEN deliverable D5.1
"SWP 2.1 Use Cases, V1.1.1 (2009-06)
Traffic light Eco-AT consortium,
information - System "SWP 2.1 Use Cases,
Definition; GLOSA - System
C-Roads, Common C- Definition;
ITS Service Definitions C-Roads, Common C-

ITS Service Definition
(H 8 ) "Guidance for day 2 and beyond roadmap” CAR 2 CAR Communication
Consortium
https://www.car-2-car.org/fileadmin/documents/General_Documents/C2CCC_WP_207
2_RoadmapDay2AndBeyond.pdf (2020/3/18 [ & )
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@ Traffic Signal Priority Request/Preemption

EMEA Y7 I7NBEL.AHRZRECPAAXRBEERBEOMABLABBED &
ICXBESHOELHEZIT S,

@ Red light violation protection

K%t

FEBICERLLEYDELTWVWARAI L ZEMICES L, EWERHIET 3,

@®Optimized Traffic light information with V2|

Hilj2 o 0FWRE2HWTESHMEZRmE{T 2L L2, GLOSA IH#H
Lk EmICRMET S,

& 1-21C2CCCILBIT2EBICHIT2XE,. BRBEAICET 21— —X(2)
I1-RT7—-X Traffic Signal Priority Red light violation protection Optimized Traffic light
Request/Preemption information with V21
C2CCClc &(F TSPR RLVP OTLI
31D
Hh7IU— WE, T Ze FHEE, BRIE
EEI @S V2I, 12V 12v 12V, V21
EBRJ1-X Ji—-X1 Ji—-X1 Ji—X3 +
Bd:# 9 %S0 C-Roads SimTD. Eco-AT. C-Roads MAVEN
1k
BN E Study on the Deployment of C- Study on the Deployment of C- MAVEN deliverable D5.1
ITS in Europe: Summary ITS in Europe: Summary
Report DG MOVE MOVE/C.3./No. Report DG MOVE MOVE/C.3./No.
2014-794 2014-794,
ETSI TS 103 301, ETSI TR 102 638 V1.1.1 (2009-
C-Roads, Common C-ITS 06)
Service Definitions Eco-AT consortium, "SWP 2.1

Use Cases,red light
violation warning, WP 2 -
System Definition;
C-Roads, Common C-ITS
Service Definitions

(H ) Hi#¥ "Guidance for day 2 and beyond roadmap”
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® Green Light Optimal Speed Advisory

fEafll TR EMELIMBFBEICE T HEG2EESEFCHF
Eo5Z2@EBTELZ2XLIICTIHET P4 R2RIET 2,

R, BW
RBORNE AL —-—XICL, R cozrxr ¥ —HEZHEAA
A % o Bl ik M EREEORDIC LY T2 A F — Ko il
e L 7 0. BB D A

m RH
fF% (B 3, REFOME, REBEFESO7 - 24 IV Ik
BRI 5 IS EfE
Hijld, REfET2roRMtIh s FRz2EME

OBU/AU
%

Hwi
b

speed advisory
1-16 (50km/h D EE 7 KN4 R) O F U *

(H #) The handbook for Vehicle-to-X cooperative systems simulation
https://www.car-2-car.org/fileadmin/documents/General_Documents/C2C607001110_

Handbook_for_Vehicle-to-X.pdf (2020/3/18 B %& )
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1.5.2 5GAA
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5G Automotive Association (5GAA)
Board (TF#EEAIA/(—) : AT&T. Audi. BMW, China Mobile. DAIMLER. DENSO. ERICSSON.
GEELY. Ford. HUAWEL, intel, JAGURE LANDROVER, NOKIA, docomo, QUALMCOMM, SAIC
MOTOR, SAMSUNG; Vodafone

Member : 144588 (BEEA—h—. Y51V FvT ey NBESZATLTOA1T—. EINANARL—9—. 1>

IR —, &)

20164

- BEE, BIREE. BERTOTEFCISHRNRERT. RO PIsEY -E20:
SHOIRY—-IRWa1—3a 4FEIdE2BINEL TalkdN Tz,

o EETIYNIA—LAEL TESHREERESEH I AVER A OIRITYREEUZ (S LUEE)
{LERORFROEZITOTVS.
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O Speed Harmonization

R, EBERI., [RRERE CE S WA EE 2 H (HV: Host
vehicle, Wb &) w@BEHML.,. RBEOHN E HE{l L. HEHE % &/NIR

Mz, AL —XXAFEYLLHEZHEEHET 2,
HHE, BANE., SHEEKE T

RE~oRE. HEER,

m EREH
HV : {7 & - 8. %4 5
RV : fi7 & - 8. & 4 5 H
Z Ol c IR L B R

Spaed Harmonization

d speed harmonization road segment
iy

T - i i ) L o

scenario application zone

dyyy = safe following distance of HV
tlgys = safe following distance of RV

1-17 Speed Harmonization

(H #) White Paper on C-V2X Use Cases: Methodology, Examples and Service Level

Requirements

https://5gaa.org/news/5gaa-releases-white-paper-on-c-v2x-use-cases-methodology-exa

mples-and-service-level-requirements/ (2020/3/18 B %)
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Service level SLR Value Explanations/Reasoning/Background
Requirement

[m] 123/59/26 This value is calculated as concatenation of braking
distance of HV and dgy .- dgy,- It can be derived from
the typical braking distance formula with velocity of
stationary vehicles (i.e. RV).

Braking distance formula = (Human reaction
time) *velocity + velocity*2/(2ug).

Range where u represents the coefficient of friction and g
represents gravitational acceleration. In order to
acquire sample values, we used the following
assumptions.
nu=038
g =9.8 [m/s~2]

Human Reaction Time = 1.0 [s]

Quality of Informatio Information may be processed locally by HV to

information / n about determine harmonized speed (if only dependent on

Information RV(s) RV(s) speed/position).

needs speed, sit

N EEslEE Information may be processed by external entity that
roQ determines recommended speed to advise HV about.
< -

Information Lntzr::tlo Assuming 300bytes is enough to carry speed and

requested/generat location information.

o about

recommen
ded speed
(Maximum
300 bytes
for payload
size)

[ms] 2500/1800 Latency should be low enocugh to allow a smooth
/1400 adjustment, collisions could be prevented by on-board

sensors or other means. Exact value can be derived
from dgy, divided by speed gap between HV and RV.

% 80 This should be relatively lower than the value for other
safety critical use cases.

[m/s] Highway: Assuming typical maximum allowed speeds and some
69.4 safety margin.
Rural: 33.3

Urban: 194

[vehicle/km~ 12000 Max assumed density in urban situation.
2]
[m] 15 (30) Same as other scenarioc which requires lane level

positioning accuracy, assuming different speed limit is
applicable per lane.

[yes/no] Yes / Yes / Interoperability between manufacturers’
Yes implementations to be guaranteed by standardization.

rec

(H #) White Paper on C-V2X Use Cases: Methodology, Examples and Service Level

Requirements
https://5gaa.org/news/5gaa-releases-white-paper-on-c-v2x-use-cases-methodology-exa

mples-and-service-level-requirements/ (2020/3/18 B %)
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i
-

T
i
3

Service Level
Reliability

Vehicle Density

(H #) @78 “White Paper on C-V2X Use Cases:

(2)

SEEfT N,

Quality of
information /

Information
needs

[ms]

[m/s]

[vehicle/km~
2]

[m]

[yes/no]

Level Requirements”

59/23/8

Informatio
n about
RV(s)
speed/posit
ion
Informatio
n to HV
about
recommen
ded speed

(Maximum
300 bytes
for payload
size)

1500/800/
400

Highway:
694

Rural: 33.3
Urban: 19.4

12000

15 (30)

Yes / Yes /
Yes

Fo2AN—DFHEEZEIHRVWT —X

O O il

This value is calculated as concatenation of braking
distance of HV and dgy - dgys can be derived by
typical braking distance formula with velocity of
stationary vehicle(i.e. RV).

Braking distance formula = (Human reaction
time)*velocity + velocity*2/(2ug)

where p represents coefficient of friction and g does
gravitational acceleration. In order to acquire sample
values, we used following.

u=038

g =9.8 [m/s~2]

Human Reaction Time =0 [s]

Information may be processed locally by HV to
determine harmonized speed (if only dependent on
RV(s) speed/position).

Information may be processed by external entity that
determines recommended speed to advise HV about.

Assuming 300bytes is enough to carry speed and
location information.

Latency should be low enocugh to allow a smooth
adjustment, collisions could be prevented by on-board
sensors or other means. . The exact value can be
derived from dgy, divided by the speed gap between
HV and RV.

This should be relatively lower than the value for other
safety critical use cases.

Assuming typical maximum allowed speeds and some
safety margin.

Max assumed density in urban situation.

Same as other scenarios which require lane level
positioning accuracy, assuming different speed limits
are applicable per lane.

Interoperability between manufacturers’
implementations to be guaranteed by standardization.

Methodology, Examples and Service
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INTELLIGENT TRANSPORTATION SYSTEMS (ITS) STRATEGIC PLAN

The Intelligent Transportation Systems Joint Program Office (ITS JPO)
U.S. Department of Transportation (USDOT)

2015~20194

ITS JPOlE. US DOTICBWCEFBIMERIEM 7 N r—2a @l 3tanz . b
7 1. BIURE ORGSOl E M EHEE I DI O EHEEL TW3,

ITS Strategic plan 2015-2019(%. USDOTOITSIOY S A0 A RE EEO#ERRL. JO
JSLORREBEREMR IZIHIC, ITS IPOBLUMIDOEBPIDEBINTATT . FAF ZDEHHD
PeRdEFET S, ITS Strategic planTl(&. Connected Vehicle®iFF#ZRL THD. )
HIORMZRELT. J0YS (FL) . Z1—3—%7 (NY) . 94AZ>5 (WY) 0320/(4¢0yhJ0
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FIGURE 4. ITS JPO STRATEGIES TO ACHIEVE VISION AND MISSION
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Lead ITS R&D
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IBM Corporation

~ B

Zendrive Inc

AT&T Mobility Il LLC

w w

Allstate Insurance Company

LG Electronics

Honeywell International Inc.

Empire Technology Development LLC
AT&T Intellectual Property LLP

Etak Systems LLC

Jaguar Land Rover Limited

N N N NN NN

Gogo LLC
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3.2.1 ITS Strategic Plan 2015-2019
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1) fi &+

ITS Strategic Plan 2015-2019 (X, 2014 4F 12 H . ;# i+ ITS Joint Program
Office (ITSJPO) WX VW RRINAXHETH L, ZoXHFEIF., EiFH o ITS
7w romtEe HEZBMEAL., ITSJPO * £ o fh# & E i E T 0
Wrge. B, EMALcm I EHorflarzlELZd DL R 5,

2) BE ROEK

ITS Strategic Plan % . 3-2 CanT L HIC, BMEEERFIE2 S ITS JPO
2RI T 77 b CHABRENMEOEZOT, KT THY, £
HC, ITSJPO oW T EH K IFET T a7 7 LN DHE 23 ITS Strategic
Plan O il & 2, 22 CTld, BMISWELFH-2L v 7L - 7TV D
Hric>wCTHHEIT S,

IR E BB IR o JRIT1YRN—RAIEDRR
HIRIERER - BEEER(bICEG ANt

TR =[]

- BhLUEEOZEM E
. EEUFTOME L
RIS —Y - RIBEEOINE
ITS Strategic Plan o AIN=33C0DEHE
ITST0Y S L0 EEE BiEzss . BIATNEROFEZIE
TEU. ITS IPOLZDAESEDHE
BN ZOBEEBER(CAEF TITOH o JRITAYRN—
7. BFE. BABEEEOLHY - - BEER
ZiRt9 3. J0I3L4-Hh73Y - FHREL
- T-5EH
- HEERME
- - ERMLCOETARE
3R

Bz

ITS JPO LTiESWE 78
Operational Plan
EI0TSLNETEN, FETD(CH
O TOEREES . FFEXAIAN=>.
B8, 0t R SOPMAHEEDD =F70554
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(H48) ITS Strategic Plan 2015-2019 p.6 X b {E i
https://www.its.dot.gov/strategicplan.pdf (2020/2/21 [ %)
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@ HBHMELEIE (Strategic Priorities)

BEROCBHEOMEDE X v 2 LR ERBEL LoD, BRATRICDH B
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ITS Strategic Plan Tlx. ffRkf e L T, k2o ZfticHbE2BEFERD
BHEHoTwd, BEMICE, Ric¥X T2 6 HAO v 74 - 7Y
DMEMFEZE L CHEONDL X7 Ty FhaZEL TWwd,

¥ 7z, ITS Strategic Plan ¥, B2, . HFEE#H 2B L T, LW &ELe T
REZBE ke T2 EREGRIToEAZREST 22 2HMWE L
TWw 5,

® ## > — < (Strategic Themes)

o Tk, ITS Strategic Plan o A2 & E L. Fiif, e 27 4
O, RIE, Az B THLVCEKROL 2 EITEEY 74 0 L]
(EEAFMOMH T A/ X—=va vofR#E || RBEY AT 2ERLAHLE]
oW THELEZHEFT LRI TV %,

@ 7o 7L A73TY (Program Categories)

[HRBE e FIE |  [#B 7 —~ ] 25 ITS Strategic Plan ic & J % & X
OAMEPHEEERERT L A, o [ Tuw 673V ] Tk, #Hi &
By AT LEMEL, WA K CITS 2 3 2 =75 4 &tk HE @ <Rl
X b, BERMNAEEHZRERLTCWS, [Fursa -5 3Y ] 3 ITS &
MioMFEHFE, BACHTCHELLEIELTORMITZ2IoTHY, UToD
ATV eshnTw 3,

24 275 v F7# — (Connected Vehicle)
H#ft (Automation)

#rHl o EE (Emerging Capabilities)

7 — 25 (Enterprise Data)

fH A #E ¥ (Interoperability)

ITS © & A{E# (Accelerating Development)
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— 7744wyt 2T BHDL, ZOFERIMEEHTIH, K 3,000 /50
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20 “U.S. Department of Transportation Announces Decision to Move Forward with
Vehicle-to-Vehicle Communication Technology for Light Vehicles”, Department of
Transportation, February 3, 2014 https://www.its.dot.gov/press/2014/v2v_lightvehicles.htm
(2020/2/21 B %)

21 ITS Strategic Plan 2015-2019 pp.15-16 https://www.its.dot.gov/strategicplan.pdf (2020/2/21
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B, HEEmgMe 2o EHEME THBHHEOH MM % F 7 4 N —
POHBHEICEEIEL2DD] LERINLTW S,

22 ITS Joint Program Office “Connected Vehicles: Benefits, Roles, Outcomes”
https://www.its.dot.gov/research_areas/WhitePaper_connected_vehicle.htm (2020/2/4 [ %)
23 ITS Joint Program Office “ITS Research 2015-2019 AUTOMATION”
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3.2.3 Preparing for the Future of Transportation: Automated Vehicles 3.0
(AV 3.0)
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(4) Automated Vehicles 4.0 (AV4.0)
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https://www.foxbusiness.com/technology/transportation-secretary-chao-kratsio-av-4-0
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(4) Traffic Safety and the 5.9 GHz Spectrum Conference
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