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= time-triggered position messages / event-driven hazard warnings

Cooperative ITSE ¢t 0= WHE

= 0= :5.850-5.925 GHz (75MHz)
o 7x10MHz channels : 1 control channel & 6 service channels

= §8 :5.875-5.925 GHz (30MHz + 20MHz2)
o Road traffic safety : 1x10 MHz control channel & 2x10 MHz service channels
o Traffic efficiency : 2x10 MHz service channels
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SAE J2735 H|/74°8 0|5

I1I/7IiJH ol
2006.12. M’ : WAVE S4IE flet HIAX] A, GjO[E 2|, H|O|E 24 9|
= 2009.11. 708 : =7| Al'HArY Zap gbH 3 FIF HA|X] 7]
= 2015.09. 7478 : HA|X] & =7}
= 2016.01. 74 :
— ASN.1 2135 1=l tHE : DER — UPER encoding
- WSMP7} AI2E|= d20= 7|E Q1ZE 2401 DER WA S AESHK| ¢S
* WSMP(WAVE Short Message Protocol) : 7|X|=2} 7|2t 2M HA|X| TR2ES
- FRAME Message, PSM(Personal Safety Message) & Test Message 414 &7}
- 88, Y29 External data entry Hz|

- Et 271 22 QXY SO|M 2 HAIX|E &2517| #Ist 7HE HE (Regional Extensions)

= 2016.03. 70’8 : HA|X]| °'-=.'- LHE +H

%S 2

= Cooperation with ETSI on autonomous driving, platooning, Cooperative Adaptive Cruise
Control

= Develop multiple J2945.x application(s) specific performance requirements standard
= Publish ISO 19091 standard



SAE J2735 DSRC Message Set Dictionary

« Z2I:otM(Safety), 0|5 M(Mobility), M2|(Commercial) sHZ

« 2X: X2 AWM PHHEKS QIS 5.9GHz DSRC £ 7[Hte] 0{Z2|AH|0|M0f| O|2E! H|A|
X| M(Hjo]E =2l X Hjo]E 24)2 H2|5t0 0{E2[AH|0|M Zte] 45 2EHS XIH

« LHE : 1771 Message 2| (20164 7|&)
v" PVD(Probe Vehicle Data) : V2I2 2|5 XIZFAE K E HIA|X]

v BSM(Basic Safety Message) : V2VE |5t X1 AEf - E HA|X]
(Connected V2V safety applications are built around the SAE J2735 BSM, which has two parts)
- Part I : Basic Vehicle State / Part II : Vehicle Safety Extension(optional)

Fully Connected Vehicle Target Classification
o — : V2Vv A;Lpllcatlons (CAMP)
Tl =7 = < | Intersecting Left \‘:l
Y AW # . = 4
e - - 3 ———————— CAMP ——————
s 2 Intersecting Right | IMA . ., g .
Jatitude, |X:;"mﬁf§,0§.$, heading | i Vehicle Safety Communications 3
| acceleration,
X Ahead .
. Gl | - Mercedes-Benz E TOYOTA
i adligh ,
m‘sseefnsg?t:s'jge al tlgmtpséaant:xsre, | Ahead Left
turn signal status, vehicle length, HONDA
vehicle width, vehicle mass, RUHCC AN
he % Ahead Right NisSSAN
bumperhelght | eﬂ £ Honda R&D Americas
Behind
| &@D  VOLKSWAGEN
HYUNDAI'KIAMOTORS  cyour orammnica
| Behind Left Vrenda K s o oo .
Intelligent Transportation Systems
| Behind Right
| Oncoming
| COmcoming Left
Q U.S. Department of Transportation 2 | Oncom.ing Right
*CAMP : OEMs joined forces at the Crash Avoidance Metrics :Emergency EIectronic Brake Lights (EEBL) ’;Forward Collision Warning (FCW)
Partnership Blind Spot Warning (BSW) Do Not Pass Warning (DNPW) 1 6

*Intersection Movement Assist (IMA) *Control Loss Warning (CLW)
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SAE J2735 DSRC Message Set Dictionary

ID Messages Typical Use
MSG_MessageFrame (FRAME) N/A
BasicSafetyMessage MSG_BasicSafetyMessage (BSM) Va2V
MapData MSG_MapData (MAP) 12V
SPAT MSG_SignalPhaseAndTiming Message (SPAT) 12V
CommonSafetyRequest MSG_CommonSafetyRequest (CSR)
EmergencyVehicleAlert MSG_EmergencyVehicleAlert (EVA)
IntersectionCollisionAvoidance ~ MSG_IntersectionCollisionAvoidance (ICA) V2X
NMEAcorrections MSG_NMEAcorrections (NMEA) 12V
ProbeDataManagement MSG_ProbeDataManagement (PDM) 12V
ProbeVehicleData MSG_ProbeVehicleData (PVD) V2i
RoadSideAlert MSG_RoadSideAlert (RSA)
RTCMcorrections MSG_RTCMcorrections (RTCM) 12V
SignalRequestMessage MSG_SignalRequestMessage (SRM) val
signalStatusMessage MSG_SignalStatusMessage (SSM) 12V
PersonalSafetyMessage MSG_PersonalSafetyMessage (PSM)

TestMessage00 Message: MSG_TestMessages N/A



SAE J2735 DSRC Message Set Dictionary

HIAX] X

HA 2] a
Hlole] =2 2 Hlo|e{ 24 a Clo[e{e4 b Hlo[e{e 4
Clo[e] =2 b | cilo|E{es d Clo[Ele 4 e Clo[e{e 4 f Hlo|El24 g
Gloje] Z2fYd ¢ Hlo|E{24 h Clo[Ee24 | Cilo|E{2 A j
HA|X] Q13 S

- JHYE EX0IME WSMP H&WAIOZ ASET If 2SS 27E0] Xl AT WAIS
‘UPER ‘2Tt Ho|
- 7|Z©| DER 91T WA Cf O WSMPO ALREIX| 222 BAIsHL U

X HIAX] A R HS27AFE2 SAE J294501M E2lst AL M, BSM(V2V)0| Lt SAE J2945.1 2t



SAE J2735 DSRC Message - BSM

BSM (Basic Safety Message)

HA : 7|2HHIAIX]|

=X : 7|22tMH|A|X|(Basic Safety Message, 0|5t BSM)= Xt2F X0 LSt XIZHMEIHEHES
w2tol= CHFst S E2|AH|0|MS 2lsH AFZEICE 2 HA|X|= X2 2ot S0 E2]AH| 0] MK M
QL= Lot MESS 7MKL FIMO 2 HEEIHAE &|H MEFI|= UHO = = T 1027}
QIPE|TICHEEHON Lua|Sof st MEF7| ZH0| Sl E2). 2E BSMO|= BSM part 10]]
olSol= MEHII Xotk|H, SEEUEZ2|AH 0|ML] M2 2t MEHHO = BSM part 110f| olf o= FE 7}
ZobE 2 QUL

HIA[X] 2d4]
[ BasicSafetyMessage ]
. | MsgCount | TemporarylD | DSecord | Latitude | longtude | Bevaion [ PosifionalAcouracy | TrangmissionState |
° | Speed | Headng | StesringWhedAnge | AccderaionSetdWey | BrakeSystemStatus | VehideSize |
PartlFd
VehideSafetyPxtensions (o)
[ VehideFveniAlags (o) [ PaihHsiary (o) | PaihPrediciion (o) | Bxterialighis (o)
OR
SpedalVehideBxdensions (g)
Partlicontent (0) [ EmergencyDetals (0) EventDescipion () TrallaData (0)
OR
Supdementa\ehideEdensions (0)
| BesicvehideQass (0) | VehideQlassificaion (0) | VehideData (o) | WestherRepatt (0) | WeatherProbe (o) |
| ObstadeDstection () | Disebledvehide (0) | SpeedProfile (0) | RTOMP=ckage (0) |
RegonalExiension (o)
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| C-ITS 31 THLAS} 2| NG

- WG14 : Vehicle/Roadway Warning and Control Systems usix o yaey g5, sy mxop
- WG16 : Wide Area Communication (rs x4 sigol megt =2 e2mt olsimolA 3)

- WG17 : Nomadic Device a2 o gejoiciof MulAs 1ot chat £2)

- WG18 . Co-operative System (c-its zzsy, et zzatel zot x1), B 710] 52 ol 2N 5)

((c GPS RSE RSE

“ . Physical Layer .
l”: y y lt Center
HH \ H

Message ;
/Protocol .

Ao
oln

----- : ' e _ N/ 7777777}

Driving Safety Services OBU/Vehicle Service

LT center

[ we 17 | [ we 14 ][ we1s || wa e

22
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$=2 CEN/TC278 IS0 1SO/TC204
[- WG13: Architecture * WG1: Architecture

[ = WG3: Database Technology

=  WG12: Automatic Vehicle Identification / =  WGA4: Automatic Vehicle Identification /
Automatic Equipment Identification (AVI/AEI) Automatic Equipment Identification (AVI/AEI) |
[ =  WG1: Electronic Fee Collection = WGS5: Fee and Toll Collection J
(= WG7: General Fleet Management and i
5 Commercial/Freight Operations J
6 N\

[ = WGS: Road Data ] =  WG9: Integrated Transport Information,

Management and Control

[- WG4: TTI =  WG10: Traveller Information Systems

7
2 J N

* WG14: Vehicle/Roadway Warning and
Control Systems

[' WG3: Public Transport ] [ =  WG16: ITS communications (CALM)

ey N N

[- WG16: Cooperative ITS = WG18: Cooperative ITS
1
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® Cooperative ITS (C-ITS) 20| Al HF2 7
® 7|= WGOIM FAF ol M22 C-ITSS| =X I =X X[

DT4 : Roles and Responsibilities(% &3} 2l)

V2l Applicati Appl::‘:ﬂatlons t:DT5,7,8 pnl= E_Eil-é AL %Iglt?_l-
pplications and Message set : s 1y ITS Station J'g-_{ 0|-9|E._-|Ii-|% 7|I:II_|-
© 2 ofoEyo] H{FIE| D 1 MAIE

Slo|
=1 L=

-WG182 ITS Station ©f7|Ellx{ (2

DT3 : Local Dynamic Map

E DT6 : Message Handler 'C_éh-_l_l- i_IHOE!)' VZV% I‘"_Qlt:)'_l- V2l 12l

£ — | £ Lofo} I o Za|H|o| M, HIAIX]

% e Networking & e 3 Ml TAIZ|E|0]| 8i}E|= OlO|ELS.
Transport 0 B 23}

‘E% (0Sl 3, 4) ) =

[

Access
(OSI1 1, 2)

of7|EliX = DT4, OlZ2|Ho|Me
DT5, 7, 8, Rt2l= DT2, HAIZ|El=
DT3, 601l i}

Communications




SWG1 (CEN)
SWG2 (ISO)
DT2 (CEN)
DT3 (I1SO)
DT4 (CEN)
DT5 (I1SO)
DT6 (I1SO)
DT7 (I1SO)
DT8.1

DT8.2

DT8.3
Liaisons
Ext. Interfaces

ISO TC204 WG18 %%t

Joint WG16/WG18

Convenor: Hans-Joachim Schade
Rapporteur: Andras Csepinszky and Eric Wern

Harmonization
Gap analysis
Applications management
LDM (Local Dynamic Map)
Architecture (Roles and Responsibility)
Applications (In-vehicle signage)
Message handling
Applications (Contextual speeds)
Message Sets (SPaT, MAP, SRM, SSM)
Message Sets (PVD, PDM)
Message Sets (In-Vehicle Information)
ETSI TCITS, SAE
ITS-CG, EU-U.S. TF, FOT

F8 37131 93, 012, YR, 9, MUt SX 5 555 oAl HET U

K. Evensen (NOR)
S. Ueda (JP)

H.-J. Fischer (GER)
A. Schalk (AUT)

T. Herb (GER)

L. Blaive (FRA)

T. Ernst (FRA)

P. Mieybégué (FRA)
B. Christie (USA)
P.Spaanderman (NED)
J. Tijink (AUT)

H.-J. Schade (GER)
H.-J. Schade (GER)
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6 new projects in WG18

> TS 21176 Position, velocity and time functionality in the ITS station
(ITS-S Wi &=xl, £&, A7t 71F)
Editor: Thierry Ernst (FRA)
> TS 21177 Secure Vehicle Interface — ITS-Station security services for secure
session establishment and rapid authentication
(HLOMHIM 2l Y AT QIS T ITS-S HQk AH|)

Editor: Knut Evensen (NOR)
> TS 21184 Secure Vehicle Interface — Data dictionary of vehicle-based information for C-ITS
applications
(C-ITS oIE&|AHIo1 M2 2Tt X}k 7|HE & H O] Cj|o|E{A}X)
Editor: Hans-Joachim Fischer (GER)
> TS 21185 Secure Vehicle Interface — Communication profiles for secure connection between
ITS-Station and vehicle
(ITS-SZh Xi2 74 HOF HAZ 9t Al ZRMY)
Editor: Hans-Joachim Fischer (GER)
> TR 21186 Guidelines on the use of C-ITS standards for hybrid communications
(stolB2|= EAIS 25t C-ITS & AL 710|E21Ql)

Editor: Thierry Ernst (FRA)

> TS 21189-1 Conformance test specifications for ISO TS 17426 (Contextual speeds) - Part 1:
Protocol Implementation Conformance Statements (PICS) proforma

(ISO TS1742601 tiTt M AIT AtofM-Part: 2 EZ 73 XA DIM|A)
Editor: Philippe Mieybegue (FRA)
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Ready for publication:

—> TS 17425 Data exchange specification for in-vehicle
presentation of external road and traffic related data
Q1 E2 U WE MUHE| H|o|E{Q| Xt EEL QIS Data 2gH HAIM)

[

=> TS 17426 Contextual speeds

Currently in DTS/Formal vote ballot phase:

> TS 17429 ITS station facilities for the transfer of information
between ITS stations

(ITS-S Zie| Y& 1%k2 Tt ITS-S E2AIF)
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v SWG2 Gap/Overlap Analysis

Step 1: User needs

Step 2. Requirements

Step 3: Related Standards

Step 4: Gap/Overlap and Candidates of C-ITS standards

v Current status

Documentation

Doc ready for Auckland meeting, feedback to Ueda-san latest 30
June, workshop planned for Auckland

Outreach to PIARC TC2.1 - Road network operations
APPENDIX 1 - 1SO/TC204 http://rno-its.piarc.org/en

Future SWG2 activities discussed and decided
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v C-ITS 18 Al&IA} S.E : [TS-AID / PSID 58

TS 17419 ¥ ISO/TC204/WG18, CEN/TC278/WG16 ™ IEEE 1609

WG 7t SolAtgoll 7181519 ITS-AID Y PSID(IEEE 1609.12)=
seH2FUS T

ITS-AID/PSID &t .9.7'5, 2| = AAHQlL|, 1SO,CEN, IEEE 2 ETSICl
o|5f| Sto|7t 5|o10F SHA IOl CHSt 7HAM LR Ao 9J2)

Sict @ Moj| XS Chodst ZAl7|1EC OfxItX| 8to|E|X| QL.

T2 S27|ato| Maig|o] A[SHE] m7X] T ™XIE ChA5I517| Q5K

=2 L

005-2016(CEN/TC278, 568{TI Z8|. 2016.3.16~17) 2
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v C-ITS 18 Al&IA} S.E : [TS-AID / PSID 58

Decision 005-2016
(CEN/TC278, 56tH™| =3|, 2016.3.16~17)
XA HT Z7H0| AlHE| B Fgto) $inho J2M S27| o] MR E|of Ay
I77EX| UA|MO = QIA| Z|to =M M| CHA|o]| 2|5l 7iH™o 2 MR E|EE |SO,
ETSI, SAE, IEEE, CAMP & C2C-CcCeil HIQt
ArG Sto|st S X1t SHH |SO/TC204, IEEE 1609 WG 2 ETSI TC ITSClIA = ©o|={5t
ZAojor2 =XI5t7| 2151 Hans-Joachim Schade(ISO/TC204 WG18 21%HE
ity EU-US TF HTG79lA CEN/TC278S CHE
As a temporary solution(¥Al Zx| Agh):
AR 7ls EE 22 28 Hans-Joachim FischerE U5, Al ofjH|
527|130l ol HREIE 1T F7H2 Y2
CEN/ISOE 2ISH ITS-AID StS X|&xo &2 m2|5t7| 2|5 Hans-Joachim
Fischerg§ 49
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ISO/TC204/WG18

Standards

harmonization
(NOR)

Gap/overlap
analysis (JP)

WG structure

(as of Apr 2016)

sams CEN/TC278/WG16

Applications
management (GER)

TS 17419, TS 17423, EN ISO 17419,
EN ISO 17423

Local dynamic map
(GER)

TR 17424, TS 18750, EN ISO 18750

Architecture
(GER)

TS 17427, EN I1SO 17427-1

Applications 1
(FRA)

TS 17425

Message handler
(FRA)

TS 17429

Applications 2
(FRA)

TS 17426, TS 21189-1

Message sets
(US, JP, GER, AUT)

TS 19321, TS 19091, TR 20025

Test suites
(GER)

TS 20026, TS 21189, TS 20594-1 ... 3,
TS 20597-1 ... 3, TS 20598-1 ... 3,

LEELT:

Deployment guidelines
(UK, FRA)

TR 17427-2 ... 14
TR 21186

Secure vehicle
interface (GER, NOR)

TS 21177, TS 21184, TS 21185

Position, velocity and ti
me functionality (FRA)

TS 21176
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ETSI TS ITS:
M/453 C-ITS follow up activities, ITS-AID assignments

IEEE:
ITS-AID assignments

SAE DSRC committee:

Ongoing liaison re J2735 revision and J2945 activities, TS 19091 activiti
es and Message Sets harmonization

CEN/TC5/WG1:
Management of GNSS performance for ITS applications

CEN/TC301 and ISO/TC22:
Road vehicles

TISA:
Message sets and applications related standards

PIARC TC2.1:
C-ITS applications roll out activities
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® State of the art of Local Dynamic Maps concepts/Definition of a global
concept for Local Dynamic Maps
- LDMZ Al X[ oo X[SiXHE QIX|™MHE A HE ESISE= |TS Station2tell LH
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LDM 482

Global LDM
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DATEX) Advisor Remover Manager Manager ITS-Station#1 Applications ITS-Station#2 Applications
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Sensors 8 i "5 Security . Safety Efficiency | | Applications Safety Efficiency | | Applications
(Video) < I 2 Screening
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® Data exchange specification for in-vehicle presentation of external road
and traffic related data
- Zk= AMH|A ™MHE X2k L{o|| E6H= 70| CisH B MGt Q1.2 0, |In-vehicle
signage(°Idt IVS)&2 5%/
- |VSOI| &=A%] Use Cases U ke @ JAKGH flow profile, Message Set 52 & 9]
=

- VS 71E0 =2 BT § 135 2SS FoH 2HXIl HIFSHH WX Jgﬂ, A3
741, o] MH S0o| |y MHE -S-EIPII}II BE _
- 7|EQ EE X253 FOH = £FOf F2 AMZE 5O P HEO| 7H5oHH Jiat =2

A, IVSE x2f L] BE 7|22 0|25l 2 XHHO| x|_J_.Ik_ 40| x|Z2o| 7t
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ITS station = , ’::
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Vehicle
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® Contextual speeds
- 7|& EROM NZEl = &5 YEOL B2 Ol BHH 4 4 = 1=l &
Qloj| Hisf, Contextual speeds(OIUt CS) A1HI E 2 0 5174 ALt HIIEl S XK}
.I
Set

Olxtol| A EC}OFXITH Q6 252 EX{ 0 2 X|25H=
- CS9| &=A%] Use Cases '3{ e .9. MU* Message Se

CS AH|A9] 7= 4 R

Road Side _ Central 1. Roadside ITS station®llA| X£-=
Nomadic TS Station 9/ ITS Station X1 o{pijo] &
IS Station ¢ | < 2 ' CS ACIolE
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A5 CS M HO|| Ot Q@A 8to
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V-ITS-S EIHofM o] 41 HE =2
850 Fxt|
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HEE517L} xt2fx|of
Vehicle
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® Using V2l and 12V communications for applications related to signalized
intersections
- A5 BRL2 0L US| O Z2|HO|ML QIBH V2V, 12V SA AL MDA
- AlZ AXF20||A ESHHO| A|ZHY HjE O 2 HEAMSH= 110|X0|
IYstE A2 %’5121 o
- Al WXL At ofZa|F|o|M JHrt
- SPaT, MAP HIAIX] Q| (SAE J2735 &)

—————————————————— X o
| Traffic Management Center 1 i_ Roadside Equipment I r VEhiC‘|e | 71% |§E:Iﬂ m @"1
| and/or I | (0BE Equipped) | |Public ranspart signal priority application HETE L4 HEx
Back Office Processing Center | . | ) - - - — —
I . | | DSRCRadio <+ — —- I-> DSRCRadio | | | Freight vehide signal prionty application AAEAE SHHE MY~
Traffic - - - — -
| Applications : | | | | | | Emergency (public safety) vehicle preemption application A 24403 Ak
[ I i i deulE Ax HuA
I A | condeide | | EO:chr:'::t I Dilemma zone protection g oE A Ay
| o B Processor I | auie I Red light vidation warning HEAT Ax s
Bac ice '
: Systems | f I | | | Stop sign vilatin wearning BARAG AL AHE
—————— — --' | | | | Turning assistant A AY Aol
b : ------ T?;gfrzi”g:f' I | | | Non-signalized crossing traffic waming A5 @AE Fn Ays
| I L | | traffic signal actation 22T A% A~
AP el | | i T===== Platoon detection for coordmnated signals THAF 2A Adl~
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