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PSTS006 Data Entity Catalogue

1 Introduction

This document includes data element descriptions for each of the five message types (CAM, DENM,
IVIM, SPATEM and MAPEM) and each of the custom message types required for communications to
the C-ITS-F. Each of these is aligned to the ETSI data description and are formatted similarly for
consistency. Use case specific implementations of data elements are highlighted (that is,
countryCode: 11000 11100).

2 Definition of terms

Table 2-1 - Acronyms

Term Definition
ARLW Advanced Red-Light Warning
ASN.1 Abstract Syntax Notation One
BoQ Back of queue
CAM Cooperative awareness message (EU)
CAVI Cooperative and Automated Vehicle Initiative
CEN European committee for standardization
C-ITS Cooperative intelligent transport systems
C-ITS-F Central ITS facility
DEN Decentralised environmental notification
DENM Decentralised environmental notification message (EU)
DER Distinguished Encoding Rules
DSRC Dedicated short range communications
EEBL Emergency Electronic Brake,Light
EFC Encrypted Fair Copy
ETSI European Telecommunications Standards Institute
ETSIEN European Telecommunications Standards Institute European Norm
ETSITS European Telecommunications, Standards Institute Technical Standard
EU European Union
ISO International Qrganization.for Standardization
ISO/TS International Organpization for Standardization Technical Standard
ITA International Telegraph’Alphabet
ITS Intelligent tramspart systems
ITS-S ITS'station
VI In-vehiclé Information
IVIM In-vehicle Information Messages
IVS In vehicle signage
LSB Least Significant Bit
MAP Cooperative ITS message, broadcasting geography/topology of intersection
MAPEM MapData extended Message
PSTS Project Specific Technical Specification
RHS Road hazard signalling
RHW Road hazard warning
RWW Road Work Warning
SAE Society of Automotive Engineers
SPaT Signal phase and timing (cooperative message)
SPATEM Signal Phase and Timing Extended Message
SSV Slow/Stopped Vehicle
TMR Queensland Department of Transport and Main Roads
TWVR Turning Warning for Vulnerable Road User
uc Use Case
UPER Unaligned Packed Encoding Rules
us United States of America
UTC Coordinated Universal Time
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3 Reference documents

Table 3-1 — Referenced documents — External

Document ID

Document Name / Description

ETSI TS 302 637-2 V1.3.2

Part 2: Specification of Cooperative Awareness Basic Service

ETSI EN 302 637-3 V1.2.1

Part 3: Specifications of Decentralized Environmental
Notification Basic Service

ETSI TS 102 894-2 V1.2.1

Part 2: Applications and facilities layer common data dictionary

ETSI 101 539 Part 1:

Road Hazard Signalling

ETSI TS 103 301 V1.1.1

Intelligent Transport Systems (ITS); Vehicular
Communications; Basic Set of Applications; Facilities layer
protocols and communication requirements for infrastructure
services

PD CEN ISO/TS 19321 (2015-04)

Intelligent Transport Systems - Gooperative ITS - Dictionary of
in-vehicle information (IVI) data-structures

SAE J2735 (2016-03)

"Dedicated Short Range €ommunications (DSRC) Message
Set Dictionary".

ISO 3166-1

Country Codes
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4 CAM Data Elements

CAM must include the mandatory data elements marked 'M' in the 'Use' column.

Table 4-1 - CAM Data Elements

Timestamplts represents an integer value in milliseconds
since 2004-01-01T00:00:00:000Z as defined in ETSI TS
102 894-2.

Use Message Tree
Data element Format Notes Reference
(M/0O) Reference
INTEGER{ ETSI TS 102 894-2
V1.2.1
protocolVersion M currentVersion(1) currentVersion is currently’'1" header A 114
}(0..255) DF_ltsPduHeader
. ETSI TS 102 894-2
INTEGER{denm(1), cam(2), poi(3), V1.2.1
messagelD M spat(4), map(5), ivi(6), ev-rsr(7)} messagelD shall be)'2' header
(0..255) A.114
DF_ltsPduHeader
ETSI TS 102 894-2
- V1.2.1
stationID M INTEGER(0..4294967295) Jhe.TS-S 1D may be a pseudonym. It may change over header
space and/or.over timée. A.114
DF_ltsPduHeader
Time eorresponding to the time of the reference position in
the/CAMy,considered as time of the CAM generation.
Thewalue of the DE shall be wrapped to 65 536. This -~
INTEGER { value ‘Shall be set as the remainder of the corresponding \E/ISsl ZEI\IZ(??A%-??; 2
generationDeltaTime M oneMilliSec(1) value of Timestamplts divided by 65 536 as below: cam B 3 ’
}(0..65535) generationDeltaTime = Timestamplts mod 65 536 )

generationDeltaTime

Transport and Main Roads Specifications, December 2020




Use Message Tree
Data element Format Notes Reference
(M/0) Reference
INTEGER {
unknown(0),
pedestrian(1),
cyclist(2),
moped(3),
motorcycle(4), .
yele(4) StationType shall be defaulted te '5'
passengerCar(5), cam- ETSI TS 102 894-2
stationType M bus(6), The type of an ITS-S. The statien type depends on the camParameters- | V1.2.1
lightTruck(7), integration en_vironment of ITS*S into Vehicle, mobile basicContainer A.78 DE_StationType
devices or at infrastructure.
heavyTruck(8),
trailer(9),
specialVehicles(10),
tram(11),
roadSideUnit(15)
}(0..255)
Absolute geographical latitude in a WGS84 coordinate
system, providing a range of 90 degrees in north or in
INTEGER { south hiemisphere.
oneMicrodegreeNorth (10); Positive values are used for latitude in north of the cam- ETSI TS 102 894-2
. . . . . camParameters- V1.2.1
latitude M oneMicrodegreeSouth (310), Equator, negative values are used for latitude in south of basicContainer- s
unavailable(900000001) the Equator. When the information is unavailable, the value referencePosition | A-41 DE_Latitude
shall be set to 900 000 001.
} (-900000000..900000001)
Example:
latitude = - 276490110
Absolute geographical longitude in a WGS84 co-ordinate
system, providing a range of 180 degrees to the east or to
INTEGER { the west of the prime meridian.
oneMicrodegreeEast (10), Negative values are used for longitudes to the west, gzm;arameters- ETSITS 102 894-2
longitude M oneMicrodegreeWest (-10), positive values are used for longitudes to the east. When basicContainer- V1.2.1
unavailable(1800000001) the information is unavailable, the value shall be set to 1 referencePosition | A-44 DE_Longitude

} (-1800000000..1800000001)

800 000 001.

Example:
longitude = 1532299140
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Use

Message Tree

Data element Format Notes Reference
(M/0O) Reference
cam-
INTEGER{ camParameters- | ETSI TS 102 894-2
oneCentimeter(1), half of length of the major axis, i.e. distance between the basicContainer- V1.24
semiMajorConfidence M outOfRange(4094), centre point and major axis point of the position accuracy referencePosition | A.119
unavailable(4095) ellipse. - DF_PosConfidenceEllip
positionConfiden se
}(0..4095) ceEllipse
cam-
INTEGER{ camParameters- | ETSI TS 102 894-2
oneCentimeter(1), half of length of the min@r agis, i.e. distance between the basicContainer- V1.2.1
semiMinorConfidence M outOfRange(4094), centre point and minor'axis, point of the position accuracy referencePosition | A.119
unavailable(4095) ellipse - Conid DF_PosConfidenceEllip
positionConfiden se
}(0..4095) ceEllipse
INTEGER {
cam-
wgs84North(0), camParameters- | ETSI TS 102 894-2
wgs84East(900), i iner- V1.2.1
o . . orientation direttion of,the ellipse major axis of the position baswContamgr
semiMajorOrientation M wgs84South(1800), ; ‘ referencePosition | A.119
accuracy ellipse with'regards to the WGS84 north ) )
wgs84West(2700), - DF_PosConfidenceEllip
. positionConfiden se
unavailable(3601) ceEllipse
}(0..3601)
INTEGER { o Altitude in a WGS84 co-ordinate system. When the cam-
referenceEllipsoidSurface(0), information is not available, the DE shall be set to 800 001. | camParameters- | ETSI TS 102 894-2
altitudeValue M oneCentimeter(1); For altitude equal or greater than 8 000 m, the DE shallbe | basicContainer- V1.2.1
unavailable(800001). set to 800 000. For altitude equal or less than -1 000 m, referencePosition | A 9 DE_AltitudeValue
the DE shall be set to -100 000. -altitude

} (-100000..8000071)
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Use

Message Tree

Data element Format Notes Reference
(M/0) Reference
Absolute accuracy of a reported altitude value of a
geographical point for a predefined
confidence level (e.g. 95 %). The required confidence level
is defined by the
corresponding standards applying the usage of this DE.
The value shall be set to:
ENUMERATED { ;n%ti'f_;he altitude accuracy is equakhto or less than 0,01
alt-000-01 (0), « 1 if the altitude accuracy isgequal to or less than 0,02
alt-000-02 (1), metre
alt-000-05 (2), « 2 if the altitude accuracysis equal to or less than 0,05
alt-000-10 (3), metre
alt-000-20 (4), « 3 if the altitude accuracy’is equal to orless than 0,1 metre
2::83?88 gg; 4 ?f the alt?tude accuracy ?s equal to or less than 0,2 metre | cam- ETSI TS 102 894-2
' + 5 if the altitude accuracy is equalto or less than 0,5 metre | camParameters- V1.2.1
altitudeConfidence alt-002-00 (7), « 6 if the altitude accuracy,_is\equal to or less than 1 metre basicContainer-
alt-005-00 (8), « 7 if the altitude accuracy is,equal to or less than 2 metres referencePosition | A-8 . )
alt-010-00 (9), - 8 iffthe altitude accuracy is'equal to or less than 5 metres | -altitude DE_AltitudeConfidence
alt-020-00 (10), « 9.if the altitude accuracy is equal to or less than 10
alt-050-00 (11), fhetras
alt-100-00 (12), +10,f the altitude aecuracy is equal to or less than 20
alt-200-00 (13), mefres
outOfRange (14), + 11 if the altitude accuracy is equal to or less than 50
unavailable (15) mets
« 12 ifthe altitude accuracy is equal to or less than 100
metres
#13vif the altitude accuracy is equal to or less than 200
metres
* 14 if the altitude accuracy is out of range, i.e. greater than
200 metres
« 15 if the altitude accuracy information is unavailable
INTEGERL
wgs84North(0), cam-
camParameters-
W9884Ea8t(900)1 h|ghFrequencyCO ETSI TS 102 894-2
headingValue M wgs84South(1800), Orientation of a heading with regards to the WGS84 north. | ntainer- V1.2.1
Wgs84West(2700), bf’:lsicV_ehicIeCont A.112 DF_Heading
. ainerHighFreque
unavailable(3601) ncy-heading
}(0..3601)
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Use

Message Tree

Data element (M/O) Format Notes Reference Reference
The absolute accuracy of a reported heading value for a
predefined confidence level
(e.g. 95 %). The required confidence level is defined by the
corresponding standards
applying the DE.
The value shall be set to:
« 1 if the heading accuracy is equal to or less than 0,1
degree,
*n (n>1and n < 125) if thegheading accuracy is equal to
or less than
n x 0,1 degree,
+ 125 if the heading accuraey is equal'to or less than 12,5
degrees,
+ 126 if the heading aecuracy.is‘oeut of range, i.e. greater
INTEGER { than 12,5 degrees, cam;) t
equalOrWithinZeroPointOneDegree | « 127 if thé headifig accuracy. information is not available. ﬁgmhFraramiersC- ETSI TS 102 894-2
headinaConfidence M (1), N The DE.isused in Heading' D as defined in clause A 112, | I /BAUEney=0 | 0 |
9 equalOrWithinOneDegree (10), NOTE: The fact that a alue'is received with confidence basi ) )
. \ ) \ asicVehicleCont | A.112 DF Heading
outOfRange(126), unavailable(127) | settorunavailable(127) ainerHighFreque -
}(1.127) can be caused bysSeveral reasons, such as: ncy-heading
v —‘the'sensof canpot/deliver the accuracy at the defined
confidence level
because.it is a low-end sensor,
- theé sensor cannot calculate the accuracy due to lack of
variables, or
=jthere’has been a vehicle bus (e.g. CAN bus) error.
In“alr3 cases above, the reported heading value may be
valid and used by
the application.
If a heading value is received and its confidence is set to
'outOfRange(126)', it means
that the reported heading value is not valid and therefore
cannot be trusted. Such value is not useful for the
application.
cam-
INTEGER { camParameters-
standstill(0), A speed value. For values equal to or greater than 163,82 | highFrequencyCo | ETg| TS 102 894-2
speedValue M m/s, the value shall be set to 16 382. When the information | ntainer-

oneCentimeterPerSec(1),
unavailable(16383)

}(0..16383)

is not available, the value shall be set to 16 383.

basicVehicleCont
ainerHighFreque
ncy-speed

A.126 DF_Speed
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Use

Message Tree

Data element (M/O) Format Notes Reference Reference
The absolute accuracy of a speed value information for a
predefined confidence level.
The required confidence level is defined by the station
applying this DE.
The value shall be set to:
« 1 if the speed accuracy is equal to or less than 1 cm/s.
*n (n>1and n < 125) if the speed,accuracy is equal to or
less than n cm/s.
* 125 if the speed accuracy4dssequal to or less than 125
cm/s.
+ 126 if the speed accuracy is out of range, i.e. greater than
125 cmis.
lNTEGER_{ . . 127 if the speed‘aceuracy informatiomis not available.
equalOrWithinOneCentimeterPerSe | The DE is used imSpeed DF as\defined in clause A.126. Cam;, i
c(1), . NOTE: The fact that a speed valueiis received with camrarameters-
_ equalOrWithinOneMeterPerSec(100 | onfidencé set 16 highFrequencyCo | E1g| TS 102 894-2
speedConfidence M ) 'unavailable(127)' canbe caused by several reasons, such Etal_ner- . A.126 DF_Speed
. asicVehicleCont =
outOfRange(126), as: . . ainerHighFreque
unavailable(127) —the'sensor cannot deliver the accuracy at the defined ncy-speed
confidence level
¥(1.127) because it is' a low=end sensor,
- the sensor,cannot calculate the accuracy due to lack of
variables, or
- thére has been a vehicle bus (e.g. CAN bus) error.
In‘all8 cases above, the reported speed value may be
validvand used by the
application.
If.a speed value is received and its confidence is set to
’outOfRange(126)', it means
that the reported speed value is not valid and therefore
cannot be trusted. Such is not
useful for the application.
ENUMERATED { cam-
camParameters-
forward (0), It denotes whether a vehicle is driving forward or highFrequencyCo | ETs| TS 102 894-2
driveDirection M backward (1), backward. When the information is ntainer-

unavailable (2)

}

unavailable, the value shall be set to 2.

basicVehicleCont
ainerHighFreque
ncy

A.22 DE_DriveDirection
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Use

Message Tree

Data element Format Notes Reference
(M/0O) Reference
cam-
INTEGER { Length of a vehicle. The value shall be setto 1022 fthe | SamParameters:
tenCentimeters(1), vehicle length is equal to or greater than 102,2 metres. ntginer-q y ETSITS 102 894-2
vehicleLengthValue M outOfRange(1022), basicVehicleCont | A-92
unavailable(1023) The value shall be set to 1 023 if the information in . . DE_VehicleLengthValue
unavailable ainerHighFreque —
}(1..1023) ’ ncy-
vehicleLength
ENUMERATED { cam-
noTrailerPresent(0), To indicate whether the présence of altrailer is detectable camParameters-
t"al:e"E"esentwltﬂEniwnLeEch(L),z or whether its length is,included in.a.reported vehicle highFrequencyCo | ETSITS 102 894-2
trailerPresentWithUnknownLengt iner-
vehicleLengthConfidencelndication M gth length value. ntal_ner . A.91 . )
' basicVehicleCont | DE_VehicleLengthConfi
trailerPresencelsUnknown(3), When the information is notknownythe value shall be set ainerHighFreque | dencelndication
unavailable(4) to unavailable (4). ncy-
} vehicleLength
INTEGER { Width of a vehicClegincluding side mirrors. For a vehicle ggml;arameters-
tenCentimeters(1), width equal o or greater than 6,1 metres, the value shall -
. ) I () be set to.614 Thelvalue shall be set to 62 if the information | MINFrequencyCo | s Ts 102 894-2
vehicleWidth M outOfRange(61), is unavailable ntainer- A.95 DE VehicleWidth
unavailable(62) y basicVehicleCont : _VehicleWi
}(1.62) Uit.0,1 hetre ainerHighFreque
ncy
V/ehicle acceleration at longitudinal direction in the centre
of the mass of the empty vehicle. It corresponds to the cam-
vehicle coordinate system as specified in ISO 8855 [2].
INTEGER { cngarameters- ETSI TS 102 894-2
pointOneMeterPerSecSquaredForw Negative values indicate that the vehicle is braking. For mgihnFerrequencyCo V1.2.1
) - 2.
longitudinalAccelerationValue M ard(1), values equal to or greater than 16 m/s?, the value shall be basicVehicleCont

pointOneMeterPerSecSquaredBack
ward(-1), unavailable(161)

}(-160 .. 161)

set to -160. Positive values indicate that the vehicle is
accelerating. For acceleration equal to or greater than 16
m/s? the value shall be set to 160. When the data is
unavailable, the value shall be set to 161.

Unit: 0,1 m/s?

ainerHighFreque
ncy-
longitudinalAccel
eration

A.116
DF_LongitudinalAcceler
ation
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Use

Message Tree

Data element Format Notes Reference
(M/0O) Reference
Accuracy of the reported longitudinal acceleration value
with a predefined confidence level. It shall be presented as
defined in clause A.1 AccelerationConfidence.
The absolute accuracy of a reported vehicle acceleration
value with a predefined confidence,level (e.g. 95 %). The cam-
required confidence level is definéd by the corresponding camParameters-
INTEGER { standards applying the DE. highFrequencyCo | ETSI TS 102 894-2
pointOneMeterPerSecSquared(1), The value shall be set to: ntainer- V1.2.1
longitudinalAccelerationConfidence | M outOfRange(101), 1 if the acceleration accufacy is,equal to or less than 0,1 basicVehicleCont | A.116
unavailable(102) m/s’. ainerHighFreque | DF_LongitudinalAcceler
1(0 .. 102) n (n > 1and n < 100) ifithe accelefation accuracy is equal ney- ation
to or less than n% 0% f/s2. gg%gl;dlnalAccel
100 if the acceleration accuracy,isequal to or less than 10
m/s2.
101 ifithe,accelerationfaccuracy is out of range i.e. greater
than(10 m/s2.
102'if the data is upavailable.
Vehicle acceleration at lateral direction in the centre of the
mass of the empty vehicle. It corresponds to the vehicle
coordifiate-system as specified in ISO 8855 [2].
cam-
INTEGER { Negative value indicates that the vehicle is accelerating camParameters-
pointOneMeterPerSecSduarédToRj» [\iOWards the right side with regards to the vehicle hlghFrequencyCo ETSI TS 102 894-2
lateralAccelerationValue M ght(-1), orientation. For values equal to or greater than 16 m/s? Eaegir::?;;ehicleCont V1.2.1

pointOneMeterPerSecSquaredTole
ft(1), unavailable(161)

} (-160 . 184)

towards the right, the value shall be set to -160. Positive
values indicate the acceleration to the left-hand side with
regards to the vehicle orientation. For values equal to or
greater than 16 m/s? towards the left, the value shall be set
to 160.When the information is not available, the value
shall be set to 161.

Unit: 0,1 m/s?

ainerHighFreque
ncy-
lateralAcceleratio
n

A.115
DF_LateralAcceleration
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Use

Message Tree

Data element Format Notes Reference
(M/0O) Reference
Accuracy of the reported lateral acceleration value with a
predefined confidence level. It shall be presented as
defined in clause A.1 AccelerationConfidence.
The absolute accuracy of a reported vehicle acceleration
value with a predefined confidence,level (e.g. 95 %). The cam-
required confidence level is definéd by the corresponding camParameters-
INTEGER { standards applying the DE. highFrequencyCo | ETs| TS 102 894.2
pointOneMeterPerSecSquared(1), The value shall be set to: ntainer- V121
lateralAccelerationConfidence M outOfRange(101), 1 if the acceleration accufagy is,equal to or less than 0,1 basicVehicleCont A 1'1'5
unavailable(102) m/s?, ainerHighFreque D.F LateralAcceleration
1(0 .. 102) n (n > 1 and n < 100) ifithe accelefation accuracy is equal ncy- ) -
to or less than n'%, 0% f/s2. Ir;’:)teraIAcceIeratlo
100 if the acceleration accuracyis‘equal to or less than 10
m/s?.
101 ifithe,accelerationfaccuracy is out of range i.e. greater
than(10 m/s2.
102'if the data is upavailable.
INTEGER({ It describes(the inverse of a detected vehicle turning curve cam-
straight(0) radius scaledwwith 30 000A curvature detected by a vehicle camParameters-
) ’ . f represents.the curvature of the actual vehicle trajectory. - ETSI TS 102 894-2
reciprocalOf1MeterRadiusTORIght(3 | positive Values indicate a turning curve to the left-hand highFrequencyCo
curvatureValue M 30000), ntainer- A.15

reciprocalOf1MeterRadiusJoLeft(30
000), unavailable(30001)

} (-30000..30001)

side/of the driver. It corresponds to the vehicle coordinate
system as defined in ISO 8855 [2]. The value shall be set
to 0 when the vehicle is moving straight. When the

information is not available, the DE shall be set to 30 001.

basicVehicleCont
ainerHighFreque
ncy-curvature

DE_CurvatureValue
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Use

Message Tree

Data element Format Notes Reference
(M/0) Reference
It describes the absolute accuracy range of a reported
curvature value for a predefined
confidence level. The required confidence level is defined
by the corresponding
standards applying the DE.
The value shall be set to:
« 0 if the accuracy is less than or/équal to 0,00002 m™'
- 1 if the accuracy is less than or equal to 0,0001 m™
* 2 if the accuracy is less than-or equal to 0,0005 m
- 3 if the accuracy is lesssthaner equal to 0,002 m
oA : -1
CurvatureConfidence = 4 !f the accuracy is less,than,or equal to 0,01 rr11
« 5 if the accuracy is less than or equal to 0,1 m
ENUMERATED { . : :
+ 6 if the accuracy'isteut of range, i.e. greater
OneEefmeIer'g-ggg?zm(;)), « 7 if the information s, not available ggmi’arameters
onePerMeter-0- , . . . : c - ETSI TS 102 894-2
onePerMeter-0-0005 (2). Lh1eOI?E is usediin Curvature.DF\as’defined in clause highFrequencyCo Aa
curvatureConfidence M onePerMeter-0-002 (3), : : ntainer- : )
onePerMeter-0-01 (4), NOTE: The'faCt that alcurvature value is received with basicVehicleCont | DE_CurvatureConfidenc
onePerMeter-0-1 (5), confidence set to/unavailable(7)' can be caused by several | ainerHighFreque e
outOfRange (6), feasens, such as: ncy-curvature
unavailable (7) —\the sensof cannot/deliver the accuracy at the defined
confidenee level because it is a low-end sensor,
- the sensoncannot calculate the accuracy due to lack of
variablesy,or
= therehas been a vehicle bus (e.g. CAN bus) error.
In“all-3 cases above, the reported curvature value may be
valid and used by the application.
If a curvature value is received and its confidence is set to
'outOfRange(6)',it means that the reported curvature value
is not valid and therefore cannot be trusted. Such value is
not useful for the application.
cam-
ENUMERATED({ It describes whether the yaw rate is used to calculate the camParameters- ETSI TS 102 894-2
yawRateUsed(0), curvature for a reported curvature value. highFrequencyCo
curvatureCalculationMode M yawRateNotUsed(1), ntainer- A13 )
unavailable(2),... When the information of curvature calculation mode is basicVehicleCont | DE_CurvatureCalculatio
) unknown, the value shall be set to 2. ainerHighFreque | NMode

ncy
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Data element

Use
(M/0)

Format

Notes

Message Tree
Reference

Reference

yawRateValue

INTEGER {

straight(0),
degSec-000-01ToRight(-1),
degSec-000-01ToLeft(1),
unavailable(32767)

} (-32766..32767)

It denotes the vehicle rotation around z-axis of coordinate
system centred on the centre of mass of the empty-loaded
vehicle. It corresponds to the vehicle coordinate system as
specified in ISO 8855 [2]. The leading sign denotes the
direction of rotation. Positive values indicate that the
rotation is anti-clockwise (i.e. to the left). The value shall be
set to 32 766 if the yaw rate is egtal to or greater than
327,66 degrees/second to the left. Negative values
indicate that the rotation is clockwise (i.e. to the right). The
value shall be set to -32_766 ifithe yaw rate is equal to or
greater than 327,66 degreées/second to the right. The value
shall be set to 32 767 ifithesinformation is not available.

The yaw rate value shall be a,raw data value, i.e. not
filtered, smoothed or otherwise'modified. The reading
instant should be'the same ‘as for'the vehicle acceleration.

cam-
camParameters-
highFrequencyCo
ntainer-
basicVehicleCont
ainerHighFreque
ncy-yawRate

ETSI TS 102 894-2

A.101
DE_YawRateValue

yawRateConfidence

ENUMERATED {
degSec-000-01 (0),
degSec-000-05 (1),
degSec-000-10 (2),
degSec-001-00 (3),
degSec-005-00 (4);
degSec-010-00 (5),
degSec-100-006);
outOfRange (7,
unavailable (8)

DE that denotes the absolute accuracy range for reported
yaw rate value fop'a predefined confidence level (e.g. 95
%). The required confidence level is defined by the station
applying this’DE.

The value shall be set to:

« 0 if the acecuracy is equal to or less than 0,01
degreefsecond

» {(if the aecuracy is equal to or less than 0,05
degrees/second

s/2.if the accuracy is equal to or less than 0,1
degree/second

» 3 if the accuracy is equal to or less than 1 degree/second
* 4 if the accuracy is equal to or less than 5
degrees/second

« 5 if the accuracy is equal to or less than 10
degrees/second

* 6 if the accuracy is equal to or less than 100
degrees/second

« 7 if the accuracy is out of range, i.e. greater than 100
degrees/second

« 8 if the accuracy information is unavailable

cam-
camParameters-
highFrequencyCo
ntainer-
basicVehicleCont
ainerHighFreque
ncy-yawRate

ETSI TS 102 894-2

A.100
DE_YawRateConfidenc
e
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Use

Message Tree

Data element Format Notes Reference
(M/0) Reference
Role played by a vehicle at a point in time. The DE shall be
set to:
« default(0): default vehicle role as indicated by the vehicle
type,
* publicTransport(1): vehicle is used to operate public
transport service,
« specialTransport(2): vehicle is,used\for special transport
ENUMERATED { purpose, e.g. oversized trucks;
default(0), + dangerousGoods(3): vehicle is used for dangerous goods
publicTransport(1), transportation,
specialTransport(2), + roadWork(4): vehigle is‘used to réalize roadwork or road
maintenance mission,
dangerousGoods(3),
« rescue(5): vehicleis used for reseude purpose in case of
roadWork(4), ) : .
an accident, e.g.as a towing,service,
rescue(®), * emergency(6): vehicle is used for emergency mission, cam-
emergency(6), e.g. ambulance, fire brigade, camParameters-
. safetyCar(7), +safetyCar(7): vehiéle is used for public safety, e.g. patrol, lowFrequencyCo | gTs)| TS 102 894-2
vehicleRole O ntainer-

agriculture(8),
commercial(9),
military(10),
roadOperator(11),
taxi(12),
reserved1(13),
reserved2(14),
reserved3(15)

}

«‘agriculture(8): vehicle is used for agriculture, e.g. farm
tractor as,defined'in CEN/TS 16157-3 [4], annex A, table
A.137,

» commercial(9): vehicle is used for transportation of
commergial goods as defined in CEN/TS 16157-3 [5],
annex/A, table A.137,

« military(10): vehicle is used for military purpose as
defined in CEN/TS 16157-3 [6], annex A, table A.137,

 roadOperator(11): vehicle is used in road operator
missions as defined in CEN/TS 16157-3 [7], annex A, table
A.137,

« taxi(12): vehicle is used to provide an authorized taxi
service as defined in CEN/TS 16157-3 [8], annex A, table
A.137,

* reserved(13): reserved for future usage,
* reserved(14): reserved for future usage,
* reserved(15): reserved for future usage.

basicVehicleCont
ainerLowFrequen
cy

A.94 DE_VehicleRole
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Use

Message Tree

Data element Format Notes Reference
(M/0) Reference
BIT STRING { This DE_describes the status of the exterior light switches
lowBeamHeadlightsOn (0), of a vehicle.
highBeamHeadlightsOn (1), The value of each bit indicates the state of the switch, cam-
leftTurnSignalOn (2), which comdmands the co;reslp%nding Iighti Thﬁ bit A camParameters-
. . corresponding to a specific light is set to 1, when the lowFrequencyCo
rightTurnSignalOn (3), . o . ETSI TS 102 894-2
exteriorLights 0 dgytimeRur?ningLig(ht)sOn ) corresponding switch is turned ongeither manually by the ntainer- T
reverseLighton (5) ’ driver or automatically by a vehi¢leisystem. The bit value basicVehicleCont | A-28 DE_ExteriorLights
) 9 ’ does not indicate if the correspondingrlamps are alight or ainerLowFrequen
fogLightOn (6), not. cy
parkingLightsOn (7)
} (SIZE(8)) Default value shall be'set to/0.
A delta latitude offset,with regards to the latitude value of
the reference‘position.
It defines,Offset latitude with regards to a referred latitude
h . - . cam-
value. It may be used tordescribe a geographical point with
INTEGER { regards-to a specifie reference geographical position camParameters-
) ’ lowFrequencyCo
. oneMicrodegreeNorth (10), ntainer- ETSITS 102 894-2
deltalatitude 9 oneMicrodegreeSouth (-10) , Positive values are used for providing offset towards the basicVehicleCont A.20 DE DeltaLatitude
unavailable(131072) north from the reference position. Negative values are alnerLowFrequen ’ -
}(-131071..131072) used forproviding offset towards the south from the cy-pathﬂlstory-
referefce position. When the information is unavailable, PathPoint-
the valde shall be set to 131 072. pathPosition
Unit: 0.1 micro degree
It defines an offset longitude with regards to a referred
longitude value. It may be used to describe a geographical
point with regards to a specific reference geographical cam-
position. camParameters-
INTEGER { lowFrequencyCo
oneM?crodegreeEast (10). Positive values are used for providing offset towards the ntainer- ETSITS 102 894-2
deltaLongitude 0 oneMicrodegreeWest (10), P 9 basicVehicleCont | A.21

unavailable(131072)
}(-131071..131072)

east from the reference position. Negative values are used
for providing offset towards the west from the reference
position. When the information is unavailable, the value
shall be set to 131 072.

Unit: 0.1 micro degree

ainerLowFrequen
cy-pathHistory-
PathPoint-
pathPosition

DE_DeltalLongitude
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Use

Message Tree

Data element (M/O) Format Notes Reference Reference
It defines an offset altitude with regards to a referred
altitude value. It may be used to describe a geographical
point with regards to a specific reference geographical
position. cam-
camParameters-
INTEGER { lowFrequencyCo
oneCentimeterUp (1), Positive values are used for providing altitude offset above ntainer- ETSI TS 102 894-2
deltaAltitude 0 oneCentimeterDown (-1), the reference position. For values equal or greater than basicVehicleCont

unavailable (12800)
} (-12700..12800)

127.99 metres, the value shall be,12 799. Negative values
are used for providing altifude,offset below the reference
position. When the inforimation is unavailable, the value
shall be set to 12 800:

Unit: 0.01 metre

ainerLowFrequen
cy-pathHistory-
PathPoint-
pathPosition

A.19 DE_DeltaAltitude

Transport and Main Roads Specifications, December 2020

16




5 DENM Data Elements

DENM must include the data elements marked 'M' in the 'Use' column. The table identifies where the DENM data elements vary between use cases. The use
cases listed for DENM are Electronic Emergency Brake Light (EEBL), Road Hazard Warning (RHW), Road Works Warning (RWW) and Back of Queue (BoQ).

If the 'Use Case' column is blank then it means all use-cases. DENM must include the mandatory data elements marked 'M' in the 'Use' column.

Table 5-1 - CAVI DENM Data Elements Superset

Use Use Message Tree
Data element Format Notes Reference
(M/0) Case Reference
INTEGER ion i
. { . The DE‘protocoIVersmn is used to selec‘t t.he ETSI TS 102 894-2 V1.2.1
protocolVersion M currentVersion(1) appropriate protocol decoder at'the receivinghTS-S. header
, "t A.114 DF_ItsPduHeader
}(0..255) currentVersion shall be setto "1
INTEGER{
denm(1),
cam(2),
0i(3) This DE messagelD should be harmonized with other
P ’ V2X message ideptifier definitions. ETSI TS 102 894-2 V1.2.1
messagelD M spat(4), header
5 A.114 DF_ItsPduHeader
map(5), messagelD shall.be set to '1”
ivi(6),
ev-rsr(7)
}(0..255)
Identifier for an ITS-S.
The'ITS-S ID may be a pseudonym. It may change ETSITS 102 894-2 \V1.2.1
stationID M INTEGER(0..4294967295) over space and/or over time. header A.114 DF_ltsPduHeader
The DE is used in ActionID DF as defined in clause A.77 DE StationID
A.102 and ltsPduHeader DF as defined in clause ’ -
A114.
ID of the ITS-S that takes the action. It shall be ETSI TS 102 894-2 \V1.2.1
L i presented as defined in clause A.77 StationID. denm- i
originatingStationID M INTEGER(0..4294967295) management- A.102 DF_ActionID
The ITS-S ID may be a pseudonym. It may change actionlD )
over space and/or over time. A.77 DE_StationID
denm- ETSI TS 102 894-2 V1.2.1
sequenceNumber M INTEGER(0..65535) A sequence number. management- A.102 DF_ActionID
actionlD A.68 DE_SequenceNumber
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Use Use Message Tree
Data el t F t N Refi
ata elemen (M/O) orma Case otes Reference eference
Time at which the event is detected by the originating
ITS-S.
The value of the detectionTime refers to the most ETSIEN 302 6375 V1.2.2
INTEGER { recent value of received DENMs of the same action/D. 3.2 Symbols
Timestamp at which an event or event 8.4.1.6 Receiving ITS-S
detectionT M Utcsl\slallr'tszAO?tAf((L)J)i'CSt 01200 update/termination is detected. denm- message table
etectionTime oneMillisecAfter! ar -
401) Time at which the event is detectédby-the originating | management B.11 detectionTime
ITS-S. For the DENM repetition, this'BE shall remain
(0. 4398046511103) unchanged. ETSI TS 102 894-2 V1.2.1
Number of milliseconds since, 2004-01- ) o
01700:00:00.000Z, as spécified in 1SQ 8601 [1.10]. A.82 DE_Timestamplts
Unit: milliseconds
The referenceTime represents the time at which a ETSIEN 302 637-3V1.2.2
DENM,is generated.by‘the DEN basic service, after 3.2 Symbols
INTEGER { rec?elvmg the appllcatl?n reques.t. B.37 referenceTime
This DE refers toithestime at which a new DENM, an A.82 DE Timestamolts
referenceTime M utcStartOf2004(0), update DENM Gfa‘cancellation DENM is generated. denm- : — p
oneMillisecAfterUTCStarOf200 Ti hich d lati management 6.1.2.2 DENM update
4(1) }0..4398046511103 |mesta}mp at which a new, update or cance ation
- DENMis genérated by the DEN basic service. ETSITS 102 894-2 V1.2.1
Number of milliseconds since 2004-01- A.82 DE_Timestamplts
01700:00:00.000Z, as specified in ISO 8601 [i.10].
Unit: milliseconds
This DE indicates if the type of generated DENM is a
ENUMERATED { N cancellatl.on PENM or.a n.egatlon DENI\./I.. .
ermination o isCancellation(0), boo The termination is maintained by the originating ITS-S. denm- ETSI EN 302 637-3 V1.2.2
isNegation (1) RWW NOTE: management B.50 termination

}

This DE is present when event cancellation is
applicable, otherwise DENM is considered as new or
an update.
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Use Use Message Tree
Data element (M/O) Format Case Notes Reference Reference
Absolute geographical latitude in a WGS84 coordinate
system, providing a range of 90 degrees in north or in
south hemisphere.
INTEGER {
oneMicrodegreeNorth (10) Positive values are used for latitude in north of the
’ Equator, negative values are used for latitude in south | denm- ETSI TS 102 894-2 V1.2.1
latitude M oneMicrodegreeSouth (-10), of the Equator. When the information isfunavailable, management- A41DE Latitud
unavailable(900000001) the value shall be set to 900 000 0014 eventPosition . —-atitude
} (-900000000..900000001)
Unit: 0.1 microdegree
Example:
latitude = - 276490110
Absolute geographical longitude in 8, WGS84 co-
ordinate systemproviding a range-of 180 degrees to
the east or to the west of the primexmeridian.
INTEGER {
oneMicrodegreeEast (10), Neg_e}tive values|are used for |ongitudes to the west, denm-
. ) positive'Values“are used for longitudes to the east. ETSI TS 102 894-2 V1.2.1
longitude M oneMicrodegreeWest (-10), Whenithe information is{unavailable, the value shall management- :
eventPosition A.44 DE_Longitude

unavailable(1800000001)
} (-1800000000..1800000001)

be set towt 800 000 001.
Unit: 0.1 microdegree

Examplet
longitude <, 1532299140
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semiMajorConfidence

INTEGER(
oneCentimeter(1),
outOfRange(4094),
unavailable(4095)
}(0..4095)

Half of length of the major axis, i.e. distance between
the centre point and major axis point of the position
accuracy ellipse.

Absolute position accuracy in one of the axis
directions as defined in a shape of ellipse with a
predefined confidence level (e.g. 95 %). The required
confidence level is defined by the corresponding
standards applying the DE.

The value shall be set to:
1 if the accuracy is equal to ogless than 1 cm,

n (n>1and n < 4 093) if thexaceuracy is equal to or
less than n cm,

4 093 if the accuracy is‘equal to or less than 4 093
cm,

4 094 if the accuracyfis out of.range, i.e. greater than
4 093 cm,

4 095 if theyaccuracy infermation’is unavailable.

The DE‘is’used in Pos€onfidenceEllipse DF as
defined in clause A:119.

NOTE: Thefact'that a position coordinate value is
received with’confidence set to 'unavailable(4095)'
can‘be’caused by several reasons, such as:

thessensor cannot deliver the accuracy at the defined
confidence level because it is a low-end sensor,

the sensor cannot calculate the accuracy due to lack
of variables, or

there has been a vehicle bus (e.g. CAN bus) error. In
all 3 cases above, the reported position coordinate
value may be valid and used by the application.

If a position coordinate value is received and its
confidence is set to 'outOfRange(4094),it means that
the reported position coordinate value is not valid and
therefore cannot be trusted. Such value is not useful
for the application.

Unit: 1 centimetre

denm-
management-
eventPosition-
positionConfidenc
eEllipse

ETSI TS 102 894-2 V1.2.1

A.119
DF_PosConfidenceEllipse

A.67 DE_SemiAxisLength
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Data element

Use
(M/O)

Format

Use
Case

Notes

Message Tree
Reference

Reference

semiMinorConfidence

INTEGER(
oneCentimeter(1),
outOfRange(4094),
unavailable(4095)
}(0..4095)

Half of length of the minor axis, i.e. distance between
the centre point and minor axis point of the position
accuracy ellipse

Absolute position accuracy in one of the axis
directions as defined in a shape of ellipse with a
predefined confidence level (e.g. 95 %)./FThe required
confidence level is defined by the corrésponding
standards applying the DE.

The value shall be set to:
1 if the accuracy is equal to oriess than<.cm,

n (n > 1 and n < 4 093)if the accuracy.is equal to or
less than n cm,

4 093 if the accuracy.is"equal to orless'than 4 093
cm,

4 094 if the accuracy is out ofsrange, i.e. greater than
4 093 cmy

4 095 if,the accuraeyrinforpiation is unavailable.

The'DE is usedsin’PosConfidenceEllipse DF as
defined in"clause A.119.

NOTE#The fact that a position coordinate value is
received with confidence set to 'unavailable(4095)'
can bé caused by several reasons, such as:

the sensor cannot deliver the accuracy at the defined
confidence level because it is a low-end sensor,

the sensor cannot calculate the accuracy due to lack
of variables, or

there has been a vehicle bus (e.g. CAN bus) error. In
all 3 cases above, the reported position coordinate
value may be valid and used by the application.

If a position coordinate value is received and its
confidence is set to 'outOfRange(4094),it means that
the reported position coordinate value is not valid and
therefore cannot be trusted. Such value is not useful
for the application.

denm-
management-
eventPosition-
positionConfidenc
eEllipse

ETSI TS 102 894-2 V1.2.1

A119
DF_PosConfidenceEllipse

A.67 DE_SemiAxisLength
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Use Use Message Tree
Data element Format Notes Reference
(M/O) Case Reference
Orientation direction of the ellipse major axis of the
position accuracy ellipse with regards to the WGS84
north.
INTEGER {
wgs84North(0), ) L .
9 ©) When the information is not available, the DE shall be denm- ETSI TS 102 894-2 V1.2.1
wgs84East(900), set to 3 601. management- A119
semiMajorOrientation M wgs84South(1800), The DE is used in Heading DF as defined'in clause eve‘r:.tPogmofp(; DF_PosConfidenceEllipse
) ; positionConfidenc -
wgs84West(2700), A.112, and PosConfidenceEllipse eEllipse A.35 DE_HeadingValue
unavailable(3601)
}(0..3601) DF as defined in clause A.199Q.
Unit: 0.1 degree
Altitude in a W@S84 co-ordinate systém. When the
INTEGER { information is.not,available, the DE shall be set to 800 g
referenceEllipsoidSurface(0), 001. For altitude\equal or greater,than 8 000 m, the enm-
altitudeValue M oneCentimeter(1), DE shalkbesetto 800,000. For altitude equal or less management- ETSITS 102 894-2V1.2.1
y - eventPosition- i
unavailable(800001) than €1 000\m, the DE'shall be set to -100 000. o fide A.9 DE_AltitudeValue

} (-100000..800001)

Unit: 0.01 metre
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Use Use Message Tree
Data element (M/O) Format Case Notes Reference Reference
Absolute accuracy of a reported altitude value of a
geographical point for a predefined
confidence level (e.g. 95 %). The required confidence
level is defined by the
corresponding standards applying the usage of this
DE.
The value shall be set to:
« 0 if the altitude accuracy is equal tovor less than 0,01
metre
« 1 if the altitude accuracy is egtal to,or less than 0,02
ENUMERATED { metre
alt-000-01 (0), - 2 if the altitude accuracy is\equal‘to or less than 0,05
alt-000-02 (1), metre
alt-000-05 (2), « 3 if the altitude accuraey is,equal to or less than 0,1
alt-000-10 (3), metre
alt-000-20 (4), « 4 if the altitude accuracy is equahto orless than 0,2
alt-000-50 (5), metre
alt-001-00 (6), « 5 if the altitudejaccuracy is‘equal to or less than 0,5 denm- ETSI TS 102 894.2 V1.2.1
. . alt-002-00 (7), metre management- - 4.
altitudeConfidence alt-005-00 28; « 6 if the altitude accuragy issequal to or less than 1 eventPosition- A.9 DE AltitudeValue
alt-010-00 (9), metre altitude -

alt-020-00 (10),
alt-050-00 (11),
alt-100-00 (12),
alt-200-00 (13),
outOfRange (14),
unavailable (15)

}

+ ¢ if the altitude accuracy is equal to or less than 2
metres

(8 if the altitude accuracy is equal to or less than 5
metres

« 9 ifithe altitude accuracy is equal to or less than 10
metres

* 10 if the altitude accuracy is equal to or less than 20
metres

« 11'if the altitude accuracy is equal to or less than 50
metres

12 if the altitude accuracy is equal to or less than
100 metres

» 13 if the altitude accuracy is equal to or less than
200 metres

« 14 if the altitude accuracy is out of range, i.e. greater
than 200 metres

« 15 if the altitude accuracy information is unavailable
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Use Use Message Tree
Data element Format Notes Reference
(M/O) Case Reference
ENUMERATED{ ETSI EN 302 637-3 V1.2.2
lessThan50m(0), The distance within which the event is considered 6.1.3.1 DENM relevance
relevant to the receiving ITS-S [6.1.3.1- C
lessThan100m(1), . area
relevanceDistance]. )
lessThan200m(2), The distance in which event information is relevant for B.38 relevanceDistance
relevanceDistance M :esiﬂan?ggom(?’ﬁ the receiving ITS-S, starting from the eyeht position as denm- t ETSI TS 102 894-2 V1.2.1
esslhan m(4), defined in clause 6.1.3.1. managemen A.61
lessThan5km(5), DE_RelevanceDistance
lessThan10km(6), Default relevanceDistance settifg,shall be: ETSITS 101 539-1 V1.1.1
over10km(7) lessThan500m(2) Table 6.3.2: Relevance
} area parameters
o ) . ETSI EN 302 637-3V1.2.2
The traffic direction along/which the receiving ITS-Ss 6.1.3.1 DENM relevance
may encounter the event. Therefore, it'is also the area
ENUMERATED{ direction along,which the DENM should be
allTrafficDirections(0), disseminated [611.3.1- relevanceTrafficDirection]. B.39 o
relevanceTrafficDirection | M upstreamTraffic(1), The traffiedirection aldhgawhich the event information | denm- relevanceTrafficDirection
downs_ttre_?mf'fr_ragﬁc(Z), is relevant for the reeceiVing/ATS-S, as defined in management
oppositeTraffic(3) clduse 6M°3.1. ETSI TS 102 894-2 V1.2.1
} Default relevancel rafficDirection setting shall be: A.62
upstreamiTraffig(1) DE_RelevanceTrafficDirecti
on
INTEGER { Dufratioh=of a traffic event validity. ETSI TS 102 894-2 V1.2.1
- . timeOfDetection(0), ValidityDuration is a time offset starting from the denm- A.88 DE_ValidityDuration
validityDuration M . S
oneSecondAfterDetection(1) detectionTime. management ETSI EN 302 637-3 V1.2.2

}(0..86400)

Unit: Second

8.4.1.5T_R_Validity
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Use Use Message Tree
Data el t F t N Ref
ata elemen (M/O) orma Case otes Reference eference
INTEGER{
unknown(0),
pedestrian(1), This_ DE_ provides the station type information of the
list(2) originating ITS-S.
cyclist(2), .
Y The type of an ITS-S. The station type depends on the
moped(3), integration environment of
motorcycle(4), ITS-S into vehicle, mobile devices orat infrastructure. ETSIEN 302 637-3
passengerCar(5), Detailed definition of type is out ofisecope of the B.49 stationType
stationType M bus(6), present document. gweannrgéem ent
lightTruck(7), Default setting shall be: ETSI TS 102 894-2 V1.2.1
heavyTruck(8), V2V Use case: passengerCar(S) A.78 DE_StationType
trailer(9), 12v U§§ case: unlfnown(O). This is to"support C-ITS-F
. ) as originating stationy No other code ¢lose’to C-ITS-F
specialVehicles(10), unless TMR creates one.
tram(11),
roadSideUnit(15)
}(0..255)
Quality level of the infermation provided by the ITS-S
application, of\the*originating ITS-S. It indicates the
INTEGER{ probability of the detected event being truly existent at
unavailable(0) the eyent'position [B.23]. ETSI EN 302 637-3 V1.2.2
. . . ’ informationQuality: Shall be as defined in clause B.23. N~ B.23 informationQuality
informationQuality M Io.west(1), The value ranges from lowest (1) to highest (7). The denm- situation 2 1.4 DENM situation
highest(7) inforniationQuality value shall be provided by the container
}0..7) application layer of the originating ITS-S. The value 0
shall be set when the information is unavailable.
If the
INTEGER{ EEBL use case shall use the following causeCode:
reserved (0) EEBL | dangerousSituation (99) - The type of event is denm- situation- ETSITS 102 894-2 V1.2.1
) 7 . dangerous situation in which autonomous safety eventType A.10 DE_CauseCodeType
trafficCondition (1), accident system in vehicle is activated.
causeCode M (2), roadworks (3),
adverseWeatherCondition-
ﬁ:;‘aersd'gﬂs(& Lo RHW | RHS use cases shall use the following causeCodes: | denm.- situation- | ETSI TS 102 894-2 V1.2.1
SurfaceCondition (9), eventType A.10 DE_CauseCodeType
hazardousLocation- hazardousLocation-ObstacleOnTheRoad(10)
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Use Use Message Tree
Data element Format Notes Reference
(M/O) Case Reference
ObstacleOnTheRoad (10), hazardousLocation-SurfaceCondition (9)
ga.zardlc())us_;_r?cshoz-“ " stationaryVehicle (94)
nimalOnTheRoa , . »
humanPresenceOnTheRoad adverseWeatherCondition-ExtremeWeatherCondition
(12), wrongWayDriving (14), (a7
rescueAndRecoveryWorkInPr accident (2)
ogress (15),
adverseWeatherCondition-
ExtremeWeatherCondition
an, . RWW use case shall use the following causeCode:
adverseWeatherCondition- RWW denm- situation- ETSITS 102 894-2 V1.2.1
Visibility (18), eventType A.10 DE_CauseCodeType
adverseWeatherCondition- roadworks (3) -
Precipitation (19), slowVehicle
(26), dangerousEndOfQueue
(27), vehicleBreakdown (91),
postCrash (92),
humanProblem (93),
stationaryVehicle (94),
emergencyVehicleApproachin
g (95(3;’ hagardousLozztion- BoQ BoQ Use case shalluselthefollowing causeCode: ETSI TS 102 894-2 V1.2.1
DangerousCurve (96), dangeroUsEndOfQueugé (27): the type of event is A.10 DE_CauseCodeType
collisionRisk (97), dangerous end of,vehicle queue
signalViolation (98),
dangerousSituation (99)
}(0..255)
ETSI TS 102 894-2 V1.2.1
EEBL use case shall use: q ituati g-é”s bC CodeT
enm- situation- ubCauseCodeType
EEBL | emergencyElectronicBrakeEngaged(1) - Emergency eventT — e
) ) ype A.18
electronic brake is engaged. . .
DE_DangerousSituationSu
bCauseCode
subCauseCode M INTEGER (0..255)
The following minimum subCauseCode for RHW shall ETSITS 102 894-2 V1.2.1
be supported: A.81
d - situation- DE_SubC CodeT
RHW | [ subCauseCode value donr shtuation- | DE_SubCauseCodeType
hazardousLocation- DE_DangerousSituationSu
ObstacleOnTheRoad unavailable(0) bCauseCode
SubCauseCode
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Use Use Message Tree
Data el t F t Not Refi
ata elemen (M/O) orma Case otes Reference eference
hazardousLocation-
SurfaceCondition unavailable(0)
SubCauseCode
stationaryVehicle )
SubCauseCode unavailable(0)
adverseWeatherCondition-
ExtremeWeatherCondition unavailable(0)
SubCauseCode
dnavailable(0)
accidentSubCauseCode multivehicle
Accident(1)
RWW use (cases shall use the following
subCauseCeodes:
unavailable(0): in\case further detailed information on
roadworks is unavailable.
The sub causes are described as following: ETSI TS 102 894-2 V1.2.1
majorRoadworks(1): in case a major roadworks is A81 o
ongging, L DE_SubCauseCodeType
RWW | #0adMarkingWork(2): in case a road marking work is denm- situation- A18
ogoing, eventType DE DangerousSituationSu
slowMovingRoadMaintenance(3): in case slow moving bCauseCode
road maintenance work is ongoing,
shortTermStationaryRoadworks(4): in case a short
term stationary roadwork is ongoing,
streetCleaning(5): in case a vehicle street cleaning
work is ongoing,
Default subCauseCode shall be
slowMovingRoadMaintenance(3)
BoQ BoQ use cases shall use the following causeCode: denm- situation- ETSITS 102894-2 V1.2.1

eventType

A.81
DE_SubCauseCodeType
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Use Use Message Tree
Data element (M/O) Format Case Notes Reference Reference
unavailable(0): in case information on the type of A.18
dangerous queue is unavailable. DE_DangerousSituationSu
bCauseCode
It defines offset latitude with regards tofa,referred
latitude value. It may be used to deséribe a
INTEGER({ geographical point with regards torasspecific reference
. geographical position. e i ETSI TS 102 894-2 V1.2.1
oneMicrodegreeNorth (10), denn:Hg,lttuatlon A.110 DF_EventHistory
deltaLatitude o oneMicrodegreeSouth (-10), | RWW N v/ Eunianid - .
unavailable(131072) Positive values are usedior providing offsettowards it A.21 DE_DeltaLongitude
the north from the refefence positionaNegative values | eventPosition
}-131071..131072) are used for providihg offset towards\the,séuth from
the reference position:When the‘information is
unavailable, thealug shall bé set {0,131 072.
unit: 0.1 microdegree
It defines an offset longitude, with regards to a referred
longitude value. Itymay beused to describe a
INTEGER({ geographical peint with'regards to a specific reference g uati ETSI TS 102 894-2 V1.2.1
oneMicrodegreeEast (10), geographical position: e\e/}grrnl-lfsltga |_on- A.110 DF_EventHistory
deltaLongitude o oneMicrodegreeWest (-10), RWW, | Positive values,are used for providing offset towards EventPointlzy .91 DE DeltaLonaitud
unavailable(131072) the east'from the reference position. Negative values eventPosition . —Peltakongitude
}-131071..131072) are used forproviding offset towards the west from the
reference position. When the information is
unavailable, the value shall be set to 131 072.
It déefines an offset altitude with regards to a referred
altitude value. It may be used to describe a
geographical point with regards to a specific reference
geographical position.
INTEGER { _— ETSI TS 102 894-2 V1.2.1
oneCentimeterUp (1) denm- situation- :
deltaAltitude o oneCentimeterDown '(_1), Rww | Positive values are used for providing altitude offset eventHistory- A.110 DF_EventHistory

unavailable(12800)
}-12700..12800)

above the reference position. For values equal or
greater than 127,99 metres, the value shall be 12 799.
Negative values are used for providing altitude offset
below the reference position. When the information is
unavailable, the value shall be set to 12 800.

EventPoint-
eventPosition

A.19 DE_DeltaAltitude
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Use Use Message Tree
Data element Format Notes Reference
(M/O) Case Reference
Quality level of the information provided by the ITS-S
application of the originating ITS-S. It indicates the
probability of the detected event being truly existent at ETSITS 102 894__2 V.21
INTEGER { the event position [B.23]. A.110 DF_EventHistory
unavailable(0), lowest(1) denm- situation- A.39 DE_InformationQuality
informationQuality o highest(7) ’ ’ RWW | informationQuality: Shall be as defined ifi clause B.23. | eventHistory- ETSI EN 302 637-3V1.2.2
The value ranges from lowest (1) to highést (7). The EventPoint B.23 informationQuality
}(0..7) informationQuality value shall be provided by the 7.1.4 DENM situation
application layer of the originating IT.S-S."The value 0 T
shall be set when the informationsis unavailable. container
ETSI TS 101 539-1 V1.1.1
INTEGER({ A speed value. For values equal_ to orgreater than 6.3.4 Emergency electronic
standstill(0), EEBL | 163,82 m/s, thefvalue sHall be setto 16°382. When ) brake lights specific
speedValue 0 oneCentimeterPerSec(1), BoQ the information is,not available, the value shall be set gsgrr::-slzza;téon- functional requirements
unavailable(16383) RHwW | to16383. ETSI TS 102 894-2 V1.2.1
}(0..16383) Unit: 0:01ms A.74 DE_SpeedValue
The absolute aceuracy of a speed value information
for a*predefined-confidence level. The required
confidence level is defined by the station applying this
DE.
INTEGER{ . . The value.shall be set to: ETSITS 101 539-1 V1.1.1
equalOrWithinOneCentimeter 1 ifthe\speed accuracy is equal to or less than 1 cm/s. 6.3.4 Emergency electronic
PerSec(1): ) EEBL n(n”> 1 and n < 125) if the speed accuracy is equal to ) brake lights specific
speedConfidence o equalOrWithinOneMeterPerSe™| o o or less than n cm/s. denm-location- functional requirements
c(100), 195 . eventSpeed
REW if the speed accuracy is equal to or less than 125
outofRange(126), cms. ETSI TS 102 894-2 V1.2.1
unavailable(127) 126 if th d . t of . t -
11.127) X |1259 sp;—:‘e accuracy is out of range, i.e. greater A.72 DE_SpeedConfidence
- an cm/s.
127 if the speed accuracy information is not available.
Unit: cm/s
INTEGER { denmiocati ETSI TS 101 539-1 V1.1.1
) wgs84North(0), enm-location- :
headingValue o EEBL | Orientation of a heading with regards to the WGS84 eventPositionHea | 6:3.4 Emergency electronic
wgs84East(900), north ding brake lights specific
wgs84South(1800), : functional requirements
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Data element

Use
(M/O)

Format

Use
Case

Notes

Message Tree
Reference

Reference

wgs84West(2700),
unavailable(3601)
}(0..3601)

When the information is not available, the DE shall be
set to 3 601.

The DE is used in Heading DF as defined in clause
A.112, and PosConfidenceEllipse DF as defined in
clause A.119.

Unit: 0.1 degree

ETSITS 102 894-2 V1.2.1
A.35 DE_HeadingValue

headingConfidence

INTEGER{

equalOrWithinZeroPointOneD
egree (1),
equalOrWithinOneDegree
(10), outOfRange(126),
unavailable(127)

}(1..127)

EEBL

The absolute accuracy of a reported heading value for
a predefined confidence level (e.9995.%). The
required confidence level is defined by the
corresponding standards applying the DE.

The value shall be set to:

1 if the heading accuraey is,equal to or less than 0,1
degree,

n (n > 1 and n € 125),ifthe heading accuracy is equal
to or less than,n'x 0,1 degreg,

125 if the heading accuracy issequal to or less than
12,5 degreesy

126 if the headingsaccuracy is out of range, i.e.
greater than 12,5'degrees,

127if the heading\accuracy information is not
available,

The DE isdised in Heading DF as defined in clause
A142.

NOTE:; The fact that a value is received with
confidence set to 'unavailable(127)' can be caused by
several reasons, such as:

the sensor cannot deliver the accuracy at the defined
confidence level because it is a low-end sensor,

the sensor cannot calculate the accuracy due to lack
of variables, or

there has been a vehicle bus (e.g. CAN bus) error.

In all 3 cases above, the reported heading value may
be valid and used by the application.

If a heading value is received and its confidence is set
to 'outOfRange(126)', it means that the reported
heading value is not valid and therefore cannot be
trusted. Such value is not useful for the application.

denm-location-
eventPositionHea
ding

ETSITS 101 539-1 V1.1.1

6.3.4 Emergency electronic
brake lights specific
functional requirements

ETSI TS 102 894-2 V1.2.1

A.34
DE_HeadingConfidence
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Data element

Use
(M/O)

Format

Use
Case

Notes

Message Tree
Reference

Reference

deltaLatitude

INTEGER{
oneMicrodegreeNorth (10),

oneMicrodegreeSouth (-10),
unavailable(131072)

}(-131071..131072)

deltaLatitude is a data element under nested data
frames under traces. Up to 40 PathPoint (inside is
deltaLatitude data element) is allowed in every
PathHistory. See reference for more details.

It defines offset latitude with regards to a referred
latitude value. It may be used to describe’a
geographical point with regards to a specific reference
geographical position.

Positive values are used for providing offset towards
the north from the reference position.'Negative values
are used for providing offset towards the south from
the reference position. Whenithe informationiis
unavailable, the value ‘'shall,be set to431 072.

unit: 0.1 microdegree
NOTE:

Each trace/deseribes a set of consecutive PathPoint
positions leading to the event position.

Within one'trace, the RathPaint closest to the event
positiomshall be put as_the first waypoint, it presents
an offset delta position with regards to the
eventPosition. Other PathPoints shall be structured in
ascending’order according to the distance to the
eventPosition along the trace path. Each PathPoint
presehts an offset delta position (and optionally an
offset gravel time) with regards to the previous
PathPoint.

denm-location-
traces-
PathHistory-
PathPoint-
pathPosition

ETSI TS 102 894-2 V1.2.1
A.128 DF_Traces
A.20 DE_Deltal atitude
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Data element

Use
(M/O)

Format

Use
Case

Notes

Message Tree
Reference

Reference

deltaLongitude

INTEGER{

oneMicrodegreeEast (10),
oneMicrodegreeWest (-10),
unavailable(131072)

}(-131071..131072)

deltaLongitude is a data element under nested data
frames under traces. Up to 40 PathPoint (inside is
deltaLongitude data element) is allowed in every
PathHistory. See reference for more details.

It defines an offset longitude with regards to a referred
longitude value. It may be used to describe a
geographical point with regards to.a specific reference
geographical position.

Positive values are used for,providing offset towards
the east from the reference position. Negative values
are used for providing offset towards the west,from the
reference position. When the information is
unavailable, the value shall be set to 13 N072.

unit: 0.1 microdegree
NOTE:

Each trace describes asset of consecutive PathPoint
positions leading to the event position.

Within one trace, the PathPoint closest to the event
position shall be,put as'the first waypoint, it presents
an offset delta=position with regards to the
eventPosition."©ther PathPoints shall be structured in
ascending/order according to the distance to the
eventPosition along the trace path. Each PathPoint
presents an offset delta position (and optionally an
offset travel time) with regards to the previous
PathPoint.

denm-location-
traces-
PathHistory-
PathPoint-
pathPosition

ETSI TS 102 894-2 V1.2.1
A.128 DF_Traces
A.21 DE_DeltaLongitude

deltaAltitude

INTEGER {

oneCentimeterUp (1),
oneCentimeterDown (-1),
unavailable(12800)

}-12700..12800)

deltaAltitude is a data element under nested data
frames under fraces. Up to 40 PathPoint (inside is
deltaAltitude data element) is allowed in every
PathHistory. See reference for more details.

It defines an offset altitude with regards to a referred
altitude value. It may be used to describe a
geographical point with regards to a specific reference
geographical position.

Positive values are used for providing altitude offset
above the reference position. For values equal or

denm-location-
traces-
PathHistory-
PathPoint-
pathPosition

ETSI TS 102 894-2 V1.2.1
A.128 DF_Traces
A.19 DE_DeltaAltitude
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Data element

Use
(M/O)

Format

Use
Case

Notes

Message Tree
Reference

Reference

greater than 127,99 metres, the value shall be 12 799.

Negative values are used for providing altitude offset
below the reference position. When the information is
unavailable, the value shall be set to 12 800.

Unit: 0.01 metre
NOTE:

Each trace describes a set of consecutive\PathPoint
positions leading to the event position.

Within one trace, the PathPoint/Closest to the event
position shall be put as the first waypoint, it presents
an offset delta position with regards to the
eventPosition. Other PathPaints’ shall be struetured in
ascending order accordingto the distance to the
eventPosition along the trace path. Eachy\PathPoint
presents an offset delta“position (and optionally an
offset travel time), with regards tothe previous
PathPoint.

speedLimit

INTEGER {
oneKmPerHour(1)
} (1..255)

RWwW

Definition Speed,limitation applied to a geographical
position, a réad=section or a geographical region.

Unit km/h

denm-alacarte-
roadWorks

ETSI TS 102 894-2 V1.2.1
A.73 DE_SpeedLimit

Transport and Main Roads Specifications, December 2020

33




Data element

Use
(M/O)

Format

Use
Case

Notes

Message Tree
Reference

Reference

deltalLatitude

INTEGER{
oneMicrodegreeNorth (10),

oneMicrodegreeSouth (-10),
unavailable(131072)

}(-131071..131072)

RWW

It defines offset latitude with regards to a referred
latitude value. It may be used to describe a
geographical point with regards to a specific reference
geographical position.

Positive values are used for providing offset towards
the north from the reference position. Negative values
are used for providing offset towards the'south from
the reference position. When the information is
unavailable, the value shall be set{0*131.072.

unit: 0.1 microdegree

NOTES:

The startingPointSpeedLimit-DF indicates the‘effective
starting position of a speed limit being ‘applied to the
roadwork zone. The speed limit applies, a'specific
distance prior ta the roadworkszene,starting position. It

is describedras,a'delta position with regards to the
eventPosition for a DENM.

This DRiisdncluded in roadWorks DF in the alacarte
container.

denm-alacarte-
roadWorks-
startingPointSpee
dLimit

ETSI TS 102 894-2 V1.2.1
A.20 DE_DeltalLatitude

ETSI EN 302 637-3 V1.2.2

B.45
startingPointSpeedLimit

deltaLongitude

INTEGER{

oneMicrodegreeEasty(10),
oneMicrodegreeWest (-10),
unavailable(131072)

}(-131071..131072)

RWW

It,defines an offsetlongitude with regards to a referred
longitude valuenlt may be used to describe a
geographical point with regards to a specific reference
geographical position.

Pasitive values are used for providing offset towards
the east from the reference position. Negative values
are used for providing offset towards the west from the
reference position. When the information is
unavailable, the value shall be set to 131 072.

unit: 0.1 microdegree

NOTES:

The startingPointSpeedLimit DF indicates the effective
starting position of a speed limit being applied to the
roadwork zone. The speed limit applies a specific
distance prior to the roadwork zone starting position. It
is described as a delta position with regards to the
eventPosition for a DENM.

This DF is included in roadWorks DF in the alacarte
container.

denm-alacarte-
roadWorks-
startingPointSpee
dLimit

ETSI TS 102 894-2 V1.2.1
A.21 DE_DeltaLongitude

ETSI EN 302 637-3V1.2.2

B.45
startingPointSpeedLimit
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Data element

Use
(M/O)

Format

Use
Case

Notes

Message Tree
Reference

Reference

deltaAltitude

INTEGER {

oneCentimeterUp (1),
oneCentimeterDown (-1),
unavailable(12800)

}-12700..12800)

RWW

It defines an offset altitude with regards to a referred
altitude value. It may be used to describe a
geographical point with regards to a specific reference
geographical position.

Positive values are used for providing altitude offset
above the reference position. For values equal or
greater than 127,99 metres, the value ‘shall'be 12 799.
Negative values are used for providing altitude offset
below the reference position. 4Vhen the information is
unavailable, the value shall'be set o 12 800.

NOTES:

The startingPointSpeedLimit DF indicates the effective
starting position of-a speed limit beingtapplied to the
roadwork zone.[The speed limit-applies a specific
distance priorto thesfoadwork zone starting position. It
is described as a delta position.with regards to the
eventRositionsfor a DENM:

This DR.is includedin roadWorks DF in the alacarte
container.

denm-alacarte-
roadWorks-
startingPointSpee
dLimit

ETSI TS 102 894-2 V1.2.1
A.19 DE_DeltaAltitude

ETSI EN 302 637-3V1.2.2

B.45
startingPointSpeedLimit

originatingStationID

INTEGER(0..4294967295)

RWW

ID ofthe ITS=S«that takes the action. It shall be
presented as defined in clause A.77 StationID.

The |FS-S\ID/may be a pseudonym. It may change
overt, space and/or over time.

NOTES:

TheseferenceDenms DF indicates is a sequence of
actionlDs for different DENMs that describe the same
event. If it is available it is part of all DENMs
describing this event.

This DF is included in roadWorks DF in the alacarte
container.

denm-alacarte-
roadWorks-
referenceDenms-
ActionIlD

ETSI TS 102 894-2 V1.2.1
A.102 DF_ActionID
A.77 DE_StationID

ETSI EN 302 637-3 V1.2.2
B.36 referenceDenms

sequenceNumber

INTEGER (0..65535)

RWwW

A sequence number.
NOTES:

The referenceDenms DF indicates is a sequence of
action|Ds for different DENMs that describe the same
event. If it is available it is part of all DENMs
describing this event.

This DF is included in roadWorks DF in the alacarte
container.

denm-alacarte-
roadWorks-
referenceDenms-
ActionIlD

ETSI TS 102 894-2 V1.2.1
A.102 DF_ActionID
A.77 DE_StationID

ETSI EN 302 637-3 V1.2.2
B.36 referenceDenms
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6 IVIM Data Elements

IVIM used in the ICVP are used for the IVS use-case only. [IVIMs must include the data elements marked 'M' in the 'Use' column.

Table 6-1 - IVIM Data Elements

Use Message Tree
Data element Format Notes Reference
(M/0) Reference
INTEGER({ The DE protocolVersion is used to select the apprepriate protocol ETSI TS 102 894-2 V1.2.1
protocolVersion M currentVersion(1) decoder at the receiving ITS-S. header A 114 DF ItsPduH d- )
}(0..255) currentVersion shall be set to '1' ’ ~tsFduRieader
INTEGER{
denm(1),
cam(2),
0i(3) This DE messagelD should/be harmonized with other V2X message
p ’ identifier definitions. ETSI TS 102 894-2 VV1.2.1
messagelD M spat(4), header
5 A.114 DF_ltsPduHeader
map(S), messagelD shall be set 1676
ivi(6),
ev-rsr(7)
}(0..255)
Identifierfor.an ITS-S.
TheNTS-8 ID may be aypSeudonym. It may change over space ETSITS 102 894-2V1.2.1
stationID M INTEGER(0..4294967295) and/orover time? header A.114 DF_ItsPduHeader
The'DE is Gsed in,ActionID DF as defined in clause A.102 and A.77 DE_StationID
ltsPduHéaderDF as defined in clause A.114.
Valuesassignment is done in accordance with ISO 3166-1 and by . dat
countryCode M BIT STRING(SIZE(10 using-the ITA.2 alphabet. Ivi-mandatory- ISO 3166-1
ry serviceProviderld
Default value shall be:
11000 11100
See Annex A of ISO 14816 for registration vi-mandatory- CEN ISO/TS 19321:2015
providerldentifier M INTEGER(O .. 16383) serviceProvirgj/erId Table 1 — IVI Management
Predefined values to be determined Container
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Use Message Tree
Data element Format Notes Reference
(M/0O) Reference
L I Identifier of the IVI Structure, as assigned by the Service Provider - CEN ISOTS 19321:2015
ivildentificationNumber M INTEGER(1..32767,...) using the DE ’ ivi-mandatory Table ‘1 — IVI Management
Container
INTEGER { CEN ISO/TS 19321:2015
utcStartOf2004(0), Table 1 — IVI Management
timestamp M oneMillisecAfterUTCStarOf20 Timestamp of the generation or last change of information content. ivi-mandatory Container
04(1) ETSI TS 102 894-2 V1.2.1
}(0..4398046511103) A.82 DE_Timestamplts
INTEGER { CEN ISO/TS 19321:2015
utcStartOf2004(0), Table 1 — IVI Management
validFrom M oneMillisecAfterUTCStarOf20 Start time of the validity period of thexmessage. ivi-mandatory Container
04(1) ETSI TS 102 894-2 VV1.2.1
}(0..4398046511103) A.82 DE_Timestamplts
INTEGER { CEN ISO/TS 19321:2015
utcStartOf2004(0), Table 1 — IVI Management
validTo M oneMillisecAfterUTCStarOf20 End time of the validity/period/of the méssage. ivi-mandatory Container
04(1) ETSI TS 102 894-2 V1.2.1
}(0..4398046511103) A.82 DE_Timestamplts
NOTES:
INTEGER { 0: new Indicates that the IVI Structure is sent out in its first edition. CEN ISO/TS 19321:2015
ViStatus M new (O),‘update ), . ;;Zﬁia;tg Ir;cgﬁfgeust ’ir\wl?tst?rié:lljlr?ructure is sent out as an update of ii-mandatory Table 11 — IVIStatus
cancellation (2), negation (3) y > . - . Annex A (normative) ASN.1
}0..7) 2: cqncellatlon Ind_lcate_s that the IVI is cancelled by the Service module
Providepthat provided it.
3¢ negation Indicates that the 1Vl is negated by an authorized
Service Provider that is different from the one that provided it.
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Use Message Tree
Data element Format Notes Reference
(M/0) Reference
Absolute geographical latitude in a WGS84 coordinate system,
providing a range of 90 degrees in north or in south hemisphere.
INTEGER {
. Positive values are used for latitude in north of the Equator, CEN ISO/TS 19321:2015
oneMicrodegreeNorth (10), : . . o
) ) negative values are used for latitude in south of the Equator. When ivi-optional-glc- 7.3.25 ReferencePosition
latitude M oneMicrodegreeSouth (-10), the information is unavailable, the value shall be set to 900 000 001. | referencePosition ETSI TS 102 894-2 V1.2 1
unavailable(900000001) )
A.41 DE_Latitude
} (-900000000..900000001) Unit: 0.1 microdegree
Example:
latitude = - 276490110
Absolute geographical longitude in a,\WGS84 ‘Co-ordinate system,
providing a range of 180 degrees to the“east or to the west of the
prime meridian.
INTE.GER { Negative values are used far longitudes torthe West, positive values CEN ISO/TS 19321:2015
oneMicrodegreeEast (10), are used for o .
longitude M oneMicrodegreeWest (-10), longitudes to the east. When the information«is unavailable, the ivi-optional-glc- 7.3.25 ReferencePosition
) value shall be set 16“1%800-000 0041 referencePosition ETSI TS 102 894-2 V1.2.1
unavailable(1800000001) Unit: 0.1 microdegree A.44 DE_Longitude
} (-1800000000..1800000001)
Example;
longitude = 1632299140
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Use

Message Tree

Data element Format Notes Reference
(M/0) Reference
Half of length of the major axis, i.e. distance between the centre
point and major axis point of the position accuracy ellipse.
Absolute position accuracy in one of the axis directions as defined
in a shape of ellipse with a predefined confidence level (e.g. 95 %).
The required confidence level is defined by the corrgsponding
standards applying the DE.
The value shall be set to:
. 1 if the accuracy is equal to or less'than,1,m,
e n(n>1andn<4093)if the aceuracy is equal to orless than n
cm,
e 4093 if the accuracy is equahto.or less than.4093 cm,
e 4094 if the accuracy,is'out of range{’i.e.'greater than 4 093 cm,
e 4095 if the accuracy information is unavailable.
INTEGER{ CEN ISO/TS 19321.2'0'15
oneCentimeter(1), The DE is used in RosConfideficeEllipse DF as defined in clause iVif'OPtiO”aF['@?tj ;f.sﬁs'r:ifz;eggjzo\s/ﬁg:
iMaj i A.119. referencePosition- - 2.
semiMajorConfidence | M OUtOleaglgjigg‘;)’ positionConfidenceElli | A 119
unavailable 5 pse . ) .
}(0..4095) NOTE: The fact thata@ pesition coordinate value is received with DF _PosConfidenceElipse
" A.67 DE_SemiAxisLength

confidehce set to unavailable(4095)' can be caused by several
reasonss such as:

- .. the sensorcannot deliver the accuracy at the defined
confidenCe lével because it is a low-end sensor,

— _thewsénsor cannot calculate the accuracy due to lack of
variables, or

£ ) there has been a vehicle bus (e.g. CAN bus) error.

In all 3 cases above, the reported position coordinate value may be
valid and used by the application.

If a position coordinate value is received and its confidence is set to
'outOfRange(4094)',it means that the reported position coordinate
value is not valid and therefore cannot be trusted. Such value is not
useful for the application.

Unit: 1 centimetre
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Use
(M/0)

Data element Format

Notes

Message Tree
Reference

Reference

INTEGER{
oneCentimeter(1),
outOfRange(4094),
unavailable(4095)
}(0..4095)

semiMinorConfidence M

Half of length of the minor axis, i.e. distance between the centre
point and minor axis point of the position accuracy ellipse

Absolute position accuracy in one of the axis directions as defined
in a shape of ellipse with a predefined confidence level (e.g. 95 %).
The required confidence level is defined by the corresponding
standards applying the DE.

The value shall be set to:
. 1 if the accuracy is equal to or less than 3 cm,

e n(n>1andn <4 093)if the accuraey is,equal to or less than n
cm,

e 4093 if the accuracy is equal tovoriless than 4,093,cm,
e 4094 if the accuracy isout ofirange, i.efgreater than 4 093 cm,
e 4095 if the accuracy.information is @inavailable.

The DE is used in/,PosConfidenceEllipse DF as defined in clause
A.119.

NOTE: The factthat a pesition,coordinate value is received with
confidence sét to 'unavailable(4095)' can be caused by several
reasons, such as:

— N, thesSensorannot deliver the accuracy at the defined
confidenCe level because it is a low-end sensor,

- the_sensor cannot calculate the accuracy due to lack of
variables, or

— 4 there has been a vehicle bus (e.g. CAN bus) error.

Inall 3,cases above, the reported position coordinate value may be
valid“and used by the application.

If a position coordinate value is received and its confidence is set to
'outOfRange(4094)',it means that the reported position coordinate
value is not valid and therefore cannot be trusted. Such value is not
useful for the application.

ivi-optional-glc-
referencePosition-
positionConfidenceElli
pse

CEN ISO/TS 19321:2015
7.3.25 ReferencePosition
ETSITS 102 894-2 V1.2.1

A.119
DF_PosConfidenceEllipse

A.67 DE_SemiAxisLength
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Use Message Tree
Data element Format Notes Reference
(M/0) Reference
Orientation direction of the ellipse major axis of the position
accuracy ellipse with regards to the WGS84 north.
INTEGER {
wgs84North(0) CEN ISO/TS 19321:2015
wgsS4East(90(;) When the information is not available, the DE shall be set to 3 601. ivi-optional-glc- 7.3.25 ReferencePosition
o . . ' The DE is used in Heading DF as defined in clause A.112, and referencePosition- ETSI TS 102 894-2 V1.2.1
semiMajorOrientation M wgs84South(1800), PosConfidenceEllipse positionConfidenceEll A119
W9884‘W98t(2700)’ pse Di:_PosConfidenceEIIipse
unavailable(3601) DF as defined in clause A.119. A.35 DE_HeadingValue
}(0..3601)
Unit: 0.1 degree
INTEGER { Altitude in a WGS84 co-ordinate system, When the information is
o not available, the DE shall be_setito 800 001, Foraltitude equal or
referenceEllipsoidSurface(0), greater than 8 000 m, the DE shall'be set to 800°000. For altitude ivi-optional-glc- ETSI TS 102 894-2 V1.2.1
altitudeValue M oneCentimeter(1), equal or less than -1 000.m, the DE shall’be Set'to -100 000. referencePosition- ]
unavailable(800001) altitude A.9 DE_AltitudeValue
}(-100000..800001) Unit: 0.01 metre
Absolute accutacy ofia reported altitude value of a geographical
point for a predefined
ENUMERATED { confidence level¥e.g. 95 %). The required conjidence level is .
defined'by the corresponding standards applying the usage of this
alt-000-01 (0), DE+
alt-000-02 (1), TheValué shallbe set tof
alt-000-05 (2), « 0 ifithe altitude ‘accuracy is equal to or less than 0,01 metre
alt-000-10 (3), s Thif the altitudé accuracy is equal to or less than 0,02 metre
alt-000-20 (4), »2 if thefaltitudesaccuracy is equal to or less than 0,05 metre
alt-000-50 (5), « 3 if the‘altitude accuracy is equal to or less than 0,1 metre CEN ISO/TS 19321:2015
alt-001-00 (6), * 44f thé altitude accuracy is equal to or less than 0,2 metre ivi-optional-glc- 7.3.25 ReferencePosition
altitudeConfidence M alt-002-00 (7), +5 if thesaltitude accuracy is equal to or less than 0,5 metre referencePosition- .
alt-005-00 (8), « Brifithe altitude accuracy is equal to or less than 1 metre altitude ETSITS 102 894-2 V1.2.1
alt-010-00 (9), *\ if the altitude accuracy is equal to or less than 2 metres A.9 DE_AltitudeValue
alt-020-00 (10), « 8 if the altitude accuracy is equal to or less than 5 metres
alt-050-00 (11), * 9 if the altitude accuracy is equal to or less than 10 metres
alt-100-00 (12), « 10 if the altitude accuracy is equal to or less than 20 metres
alt-200-00 (13), + 11 if the altitude accuracy is equal to or less than 50 metres
outOfRange (14), + 12 if the altitude accuracy is equal to or less than 100 metres
unavailable (15) + 13 if the altitude accuracy is equal to or less than 200 metres
} * 14 if the altitude accuracy is out of range, i.e. greater than 200
metres
+ 15 if the altitude accuracy information is unavailable
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Use Message Tree
Data element Format Notes Reference
(M/0) Reference
CEN ISO/TS 19321:2015
ivi-optional-glc-parts- Table 2 — Geographic
zoneld M INTEGER (1..32,...) Identifier of the definition of the zone. Olopar - oeP Location Container
Annex A (normative) ASN.1
module
deltalLatitude is a data element under sequenced DeltaPosition data
frame. Up to 32 DeltaPosition (inside is deltalLatitude data element)
is allowed in every PolygonalLine. See referencéformore details.
It defines offset latitude with regards to a referred latitude value. It
may be used to describe a geographical,point with regards to a CEN ISO/TS 19321:2015
specific reference geographical position o
. - 7.3.5 DeltaPosition
Positive values are used for providing offset towards the north from ]
INTEGER{ the reference position. Negative values are=used for providing offset | ivi-optional-glc-parts- Annex A (normative) ASN. 1
oneMicrodegreeNorth (10), towards the south from thexreferénce position)\When the information | GicPart- zone- module
deltalatitude M oneMicrodegreeSouth (-10), is unavailable, the value shall be set,to 134.072. segment-line- ETSI TS 102 894-2 V1.2.1
deltaPositions- A.20 DE_DeltaLatitude

unavailable(131072)
}(-131071..131072)

unit: 0.1 microdegree
NOTE:

Within a segment line, the DeltaPosition closest to the
ReferencePosition shall‘be-putias the first waypoint, it presents an
offset, delta position with_regards to the ReferencePosition. Other
DeltaPosition shall bestructured in ascending order according to
the distance to the ReferencePosition along the trace path. Each
DeltaPositionspresents an offset delta position (and optionally an
offsét travel timie) with regards to the previous DeltaPosition.

DeltaPosition
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Use Message Tree
Data element Format Notes Reference
(M/0) Reference
deltalLongitude is a data element under sequenced DeltaPosition
data frame. Up to 32 DeltaPosition (inside is deltaLongitude data
element) is allowed in every PolygonalLine. See reference for more
details.
It defines an offset longitude with regards to a referréd longitude
value. It may be used to descrlbg a geogr_aphlcal pointwith regards CEN ISO/TS 19321:2015
to a specific reference geographical position. -
INTEGER{ Positive values are used for providing offset towards the east from ivi-optional-glc-parts- 735 DeltaPosm(')n
oneMicrodegreeEast (10), the reference position. Negative values afe uSed for providing offset | GlcPart- zone- Annex A (normative) ASN.1
deltaLongitude oneMicrodegreeWest (-10), towards the west from the reference positionyWhen the linformation segment-line- module
unavailable(131072) is unavailable, the value shall be set'to«131072. deltaPositions- ETSI TS 102 894-2 VV1.2.1
}(-131071..131072) unit: 0.1 microdegree DeltaPosition A.21 DE_DeltaLongitude
NOTE:
Within a segment line, the DeltaPosition closestto the
ReferencePosition shall be put as the first waypoint, it presents an
offset delta position.with,regards tosthe ReferencePosition. Other
DeltaPosition shall be structured in,ascending order according to
the distance to the ReferencePositionsalong the trace path. Each
DeltaPosition\presents an offset delta position (and optionally an
offset trayvel time) with regards,to the previous DeltaPosition.
CEN ISO/TS 19321:2015
Table 3 — General IVI
ivi-optional-gic- Application Container
Zid M INTEGER (1..32,...) List'of Identifief(s),of the definition(s) of the Relevance Zone(s), to GicPart- 7.3.30 Zid
which thé IVS'\CGéntainer applies, using the data element Zid. relevanceZonelds Annex A (normative) ASN.1
module
INTEGER{ CEN ISO/TS 19321:2015
sameDirection (0), Direction of relevance within the relevance zone using the data Xabll(ieczt&%%nn?;?rzle\r”
direction M oppositeDirection (1), element Direction. ivi-optional-gic-GicPart PP
bothDirections (2), Default value shall be ‘0 Directi Annex A (normative) ASN.1
valueNotUsed (3) efault value shall be ‘0’ - sameDirection module
1(0..3)
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Use

Message Tree

Data element Format Notes Reference
(M/0) Reference
Priority of the Container information within the overall context of IVI.
NOTES:
IviType::= INTEGER { 0. Immediate danger warning messages. Information
;rzgmeezsdzgt)eDangerWarnmgMes 1 :gar?l?g immediate dalnier watr.nlng. . o CEN ISO/TS 19321:2015
’ . egulatory messages. Information regarding regulatol
regulatoryMessages (1), me%sagez 9 9 greg Y Tablt_e 3 — Genergl VI
iviTvbe M trafficRelatedInformationMess . . . \ icoptional-gic.GicPart Application Container
yp ages (2), pollutionMessages 2. _Trafflc-r(_elated |_nfo_rmat|or_1 messages. Trf’:lfflc-related p g 7.3.16 IviType
@A), information which is not linked to immniediate danger. A A tive) ASN.A
notTrafficRelatedInformationM 3. Pollution messages. Information messages and warning mrc])rc]ji)l(e (normative) ’
essages (4) messages excluding driving prehibitions and @bligations.
}(0..7) 4. Not traffic-related information.messages. Other.
information not linked to the traffic.
Default type shall be ‘1’ — regulatory messages.
ENUMERATED | s opfional-gic- CEN ISO/TS 19321:2015
danaerWarnin roadSignCodes- 7.2.91S014823Code
trafficSignPictogram M g ning, Default value shall be ‘regulatory’ RSCode- code- 7.2.14 RSCode
regulatory,informative,... .
is014823- .
} pictogramCode- Annex A (normative) ASN.1
serviceCategoryCode module
ivi-optional-gic-
GicPart-
roadSignCodes- CEN ISO/TS 19321:2015
. RSCode- code- Annex A (normative) ASN.1
nature M INTEGER (1..9) Default valde shall'be ‘5 i5014823- module
pictogramCode-
pictogramCategoryCo
de
ivi-optional-gic-
GicPart-
roadSignCodes- CEN ISO/TS 19321:2015
serialNumber M INTEGER (0..99) Default value shall be ‘57’ RSCode- code- Annex A (normative) ASN.1
is014823- module
pictogramCode-
pictogramCategoryCo
de
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Use

Message Tree

Data element (M/O) Format Notes Reference Reference
ivi-optional-gic-
rGO':gg_”'n Codes CEN ISO/TS 19321:2015
i -
spm M INTEGER(0..250) NOTE: RSCOC?e- code- Annex A (normative) ASN.1
Speed value. is014823-attributes- module
spe
INTEGER {
kmperh (0),
milesperh (1),
kilometre (2),
metre (3),
decimetre (4),
centimetre (5),
mile (6), ivi-optional-gic-
yard (7), G'ngﬁ' Cod CEN ISO/TS 19321:2015
unit M foot (8), Default value shall be ‘0’ roagsignt.oces-

minutesOfTime (9),

tonnes (10),—1000 kg, not
Ton!

hundredkg (11),
pound (12),—lbs
rateOfincline (13),
durationinminutes (14)

— value 15 reserved for,
future use

}(0..15)

RSCode- code-
is014823-attributes-
spe

Annex A (normative) ASN.1
module
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7 SPATEM Data Elements

SPATEMSs must include the data elements marked 'M' in the 'Use' column.

Table 7-1: SPATEM Data Elements

provides a range of one full year with a resolution of 1mSecond.

NOTE:
the value 527040 shall be used for invalid

Data Element Use Format Notes Message Tree Reference
Identifier (M/0) Reference
INTEGER: ioni i
. { . The DE protocolVersion is u§e?d to select the appropriate ETSI TS 102 894-2 V1.2.1
protocolVersion M currentVersion(1) protocol decoder at the receiving ITS-S. header
A.114 DF_ltsPduHeader
}(0..255)
currentVersion shall be set to "1
INTEGER{
denm(1),
cam(2),
0i(3) This DE messagelD shouldibe*harmonized with other V2X
P ’ message identifier definitions. ETSI TS 102 894-2 V1.2.1
messagelD M spat(4), header
5 A.114 DF_ltsPduHeader
map(5), messagelD shall be'sét to '4’f
ivi(B),
ev-rsr(7)
}(0..255)
Identifierfor andTS=S,
The ITS#S ID'may be a pseudonym. It may change over space ETSITS 102 894-2 V1.2.1
stationID M INTEGER(0..4294967295) and/or over time. header A.114 DF_ltsPduHeader
A.77 DE_StationID
The DE’is used in ActionID DF as defined in clause A.102 and
ltsPduHeader DF as defined in clause A.114.
Represented as DE_MinuteOfTheYear data element expresses
the number of elapsed minutes of the current year in the time SAE J2735 (MAR2016)
system being used (typically UTC time). It is typically used to 5.13 Message:
) provide a longer range time stamp indicating when a message MSG Si naIPhaseAndTimin
timeStamp M INTEGER (0..527040) was created. Taken together with the DSecond data element, it spat —>9 9

Message (SPAT)

7.100 Data Element:
DE_MinuteOfTheYear
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Data Element Use Format Notes Message Tree Reference
Identifier (M/0O) Reference
IntersectionID is a data element to represent ‘id’ and is used
within a region to uniquely define an intersection within that
country or region in a 16-bit field. Assignment rules are
established by the regional authority associated with the SAE J2735 (MAR2016)
RoadRegulatorID under which this IntersectionID is assigned. 7 56 Data Element:
Within the region the policies used to ensure an assigned spat- D.E IntersectionID.
. value’s uniqueness before that value is reused (if.ever),is the intersections- —
id M INTEGER (0..65535) responsibility of that region. Any such reuse would'be expected IntersectionState- | 6-37 Data Frame:
to occur over a long epoch (many years). id DF_IntersectionState
6.36 Data Frame:
NOTE: DF _IntersectionReferencelD
The values zero through 255 are allocated for testing purposes
Note that the value assigned to an intersection will be
unique within a given regional IDfonly
The DE_MsgCount is @ data\element to represent ‘revision’. It is
used to provide a sequence’number within a stream of
messages with the same DSRCmsg/D and from the same
sender. A sender maysinitializé this element to any value in the
range 0-127'when sendingthe\first message with a given
DSRCmsglID, onif the senderthas changed identity (e.g. by SAE J2735 (MAR2016)
changing its TemporarylD)since sending the most recent 6.37 Data Frame:
o mes$agewith that DSRCmsg/D. Depending on the application spat- DF_IntersectionState
revision M INTEGER (0..127) the 's€quence number may change with every message or may Il:ieerrzeez?iggss-tate 7104 Data Element:

remainfixed during a'stream of messages when the content
within eachgmessage has not changed from the prior message
sent. Fopthisielement, the value after 127 is zero.

The receipt of a non-sequential MsgCount value (from the same
sending device and message type) implies that one or more
messages from that sending device may have been lost, unless
MsgCount has been re-initialized due to an identity change.

DE_MsgCount
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Data Element Use Format Notes Message Tree Reference
Identifier (M/0O) Reference
The Intersection Status Object contains Advanced Traffic
Controller (ATC) status information that may be sent to local
OBUs as part of the SPATEM process.
NOTE:
All zeros indicate normal operating mode withine.recent
BIT STRING { changes. The duration of the term 'recent’ is defined by the
manualControllsEnabled (0), system performance requirement in use.
stopTimelsActivated (1), manualControllsEnabled (0) - Timing repor@ed is per:
) programmed values, etc. but person at cabinet can manually
failureFlash (2), request that certain intervals are terminated early (e.g..green).
preemptisActive (3), stopTimelsActivated (1) - Andall counting/tififng=has stopped.
signalPrioritylsActive (4), failureFlash (2) - Above to.be,used for ary detected hardware
fixedTimeOperation (5), failures, e.g. conflict monitorias well as for police flash
trafficDependentOperation (6), | preemptisActive (3) SAE J2735 (MAR2016)
standbyOperation (7), signalPrioritylsActive (4 spat- 6.37 Data Erame:
status M failureMode (8), fixedTimeQperation (5) - Sehedule of signals is based on time intersections- DF_IntersectionState
only (i.esthe state can be calculated) IntersectionState

off (9),

recentMAPmessageUpdate
(10),

recentChangelnMAPassigned
LanesIDsUsed (11),

noValidMAPisAvailableAtThis
Time (12),
noValidSPATisAvailableAtThi
sTime (13)

} (SIZE(16))

trafficDependentOperation\(6) - Operation is based on different
levels of traffic parameterss(requests, duration of gaps or more
complexsparameters)

standbyOperation\(7) - Controller: partially switched off or
partially Yellew flashing

failureModé (8) - Controller has a problem or failure in operation

off(9) #Controller is switched off related to MAPEM and
SRATEM bindings

recentMAPmessageUpdate (10) - MAPEM revision with content
changes

recentChangelnMAPassignedLanesIDsUsed (11) - Change in
MAP's assigned lanes used (lane changes. Changes in the
active lane list description

noValidMAPisAvailableAtThisTime (12) - MAPEM (and various
lanes indexes) not available
noValidSPATisAvailableAtThisTime (13) - SPATEM system is
not working currently. Bits 14,15 reserved at this time and shall
be zero

7.57 Data Element:
DE_IntersectionStatusObject
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Data Element Use Format Notes Message Tree Reference
Identifier (M/0O) Reference
Represented as DE_MinuteOfTheYear data element expresses
the number of elapsed minutes of the current year in the time SAE J2735 (MAR2016)
system being used (typically UTC time). It is typically used to spat- 6.37 Data Frame:
moy M INTEGER (0..527040) provide a longer range time stamp indicating when a message intersections- DF_IntersectionState
was created. Taken together with the DSecond data element, it IntersectionState 7100 Data Element:
provides a range of one full year with a resolution off1mSecond. D-E MinuteOfTheYeér
NOTE: -
the value 527040 shall be used for invalid
The DSRC second expressed in this data elément consists of
integer values from zero to 60999, representing the milliseconds
within a minute. A leap second is représented by the value SAE J2735 (MAR2016)
range 60000 to 60999. The value of'65535 shall represent an spat- 6.37 Data Frame:
timeStamp M INTEGER (0..65535) unavailable value in the range.ofthe minute. The'valués from intersecti_ons- DF_lIntersectionState
61000 to 65534 are reserved. IntersectionState 7.39 Data Element:
NOTE: DE_DSecond
units of milliseconds
The SignalGrouplD is a data element to represent ‘signalGroup’.
The SignalGrouplD is an index tsed to MAPEM between the
internal(stateqmachinesof ‘@neor more signal controllers (or other
types’of traffic flow devices)and a common numbering system
that,can represeptall possible combinations of active states
(mevements and phases in US traffic terminology). All possible spat- SAE J2735 (MAR2016)
movement variations are assigned a unique value within the intersections- 6.53 Data Erame:
signalGroup M INTEGER (0..255) itersection.Gongeptually, the ID represents a means to provide | |ntersectionState- | DF_MovementState
a list ofdanes in“a set which would otherwise need to be states-
; 7.171 Data Element:
enumerated in the message. The values zero and 255 are MovementState

resenved,sso there may up to 254 different signal group IDs
within‘ehe single intersection. The value 255 represents a
protected-Movement-Allowed or permissive-Movement-Allowed
condition that always exists . This value is applied to lanes, with
or without traffic control devices that operate as free-flow lanes.
Typically referred to as Channelized Right/Left Turn Lanes (in
right/left-hand drive countries).

DE_SignalGrouplD
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Data Element Use Format Notes Message Tree Reference
Identifier (M/0O) Reference
The LaneConnectionlID data entry is used to state a connection
index for a lane to lane connection. It is used to relate this spat-
connection between the lane (defined in the MAP) and any intersections-
dynamic clearance data sent in the SPAT. It should be noted IntersectionState-
that the index may be shared with other lanes (for example, two | states- SAE J2735 (MAR2016)
connectionID M INTEGER (0..255) left turn lanes may share the same dynamic clearance data). It MovementState- 7.86 Data Element:
should also be noted that a given lane to lane connection may maneuverAssistLi DE LaneConnectionID
be part of more than one GrouplD due to signal phase st- -
considerations but will only have one ConnectionlB. The Connectionmaneu
ConnectionID concept is not used (is not present)'when dynamic | verAssistList
clearance data is not provided in the SPAT.
spat-
intersections-
BOOLEAN IntersectionState- SAE J2735 (MAR2016)
-- true if ANY Pedestrians or The PedestrianBicycleDetect data element is used, torprovide an | states- 7131 Data Element:
pedBicycleDetect M Bicyclists are indication of whether Pedestrians,and/or Bicyclists have been MovementState- D-E PedestrianBi .I D
; detected in the crossinglane: maneuverAssistLi _PedestrianBicycleDetect
-- detected crossing the target 9
lane or lanes st- )
Connectionmaneu
verAssistList
The DE_MovementPhaseState data element provides the
overall current state of the meyement (in many cases a signal
ENUMERATED { state), including its core phase state and an indication of
) whether thisstate is{permissive or protected.
unavailable (0), DE.Mb6vementPhaseStaté value belongs
dark (1),
stop-Then-Proceed (2), NOTES:
stor_J And-Remain (3), Note that based on the regions and the operating mode not isnptgsections- SAE J2735 (MAR2016)
pre-Movement (4), every phase w!II be used in all transportat!on modes and that not IntersectionState 6.51 Data Frame:
eventState M permissive-Movemefit- every, ;.)hase will be.used |n.aII transportation modes states. D.F_MovementEv'ent
Allowed (5), unavailable (0) - This state is used for unknown or error MovementState- 7 103 Data Element:
protected-Movement-Allowed dark (1) - The signal head is dark (unlit) state-time-speed- D'E MovementPhaséState
(6), Reds MovementEvent- -
permissive-clearance (7), stop-Then-Proceed (2) - Often called 'flashing red' in US. Driver
protected-clearance (8), Action: Stop vehicle at stop line and Do not proceed unless it is
caution-Conflicting-Traffic (9) safe. Note that the right to proceed either right or left when it is
safe may be contained in the lane description to handle what is
} called a 'right on red'
stop-And-Remain (3) - e.g. called 'red light' in US. Driver Action:
Stop vehicle at stop line and Do not proceed. Note that the right
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Data Element Use

Identifier o) | Format

Notes

Message Tree
Reference

Reference

to proceed either right or left when it is safe may be contained in
the lane description to handle what is called a 'right on red'

Greens

pre-Movement (4) - Not used in the US, red+yellow partly in EU.
Driver Action: Stop vehicle, Prepare to proceed (pending green)
and (Prepare for transition to green/go)

permissive-Movement-Allowed (5) - Often called 'permissive
green' in US. Driver Action: Proceed with cautiontand must yield
to all conflicting traffic. Conflicting traffic may bespresent in the
intersection conflict area

protected-Movement-Allowed (6) - Often\called/‘protectéd green'
in US. Driver Action: Proceed, tossing cautionto theswind in
indicated (allowed) direction.

Yellows

The vehicle is not allowed tg cross the stop.bar.if it is possible to
stop without danger.

permissive-clearance (7) - Qften called 'permissive yellow' in
US. Driver Action: Prepare to stopsProceed if unable to stop
and Clear Intersettion. Conflicting‘trafficomay be present in the
intersection conflict'area

protected-clearance (8) - Oftemcalled 'protected yellow' in US
Driver Action: Prepare toistop,)Proceed if unable to stop in
indicated direction (to’connected lane) and Clear Intersection.

catition-Conflicting=T raffic/(9) - Often called 'flashing yellow' in
US. Often used{forsextended periods of time. Driver Action:
Proceed with’caution and Conflicting traffic may be present in
the intersectioh conflict area.

The number assignments are not used with UPER encoding and
are/nly tovbe used with DER or implicit encoding
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Data Element
Identifier

Use
(M/O)

Format

Notes

Message Tree
Reference

Reference

startTime

INTEGER (0..36001)

The DF_TimeChangeDetails data frame conveys details about
the timing of a phase within a movement. The core data concept
expressed is the time stamp (time mark) at which the related
phase will change to the next state. This is often found in the
MinEndTime element, but the other elements may be needed to
convey the full concept when adaptive timing is employed.

The StartTime element is used to relate when théphase itself
started or is expected to start. This in turn allows:the,indication
that a set of time change details refers to asfuture phase, rather
than a currently active phase.

By this method, timing information about "pre" phase events
(which are the short transitional‘phase used to alert'©OBEs to an
impending green/go or yellow/Cautien phase)andsthe longer
yellow-caution phase data is,supported in"they,same form as
various green/go phases. Intheory, the time change details
could be sent for a large seguence of phases if the signal timing
was not adaptive @and the operatof,wished to do so. In practice, it
is expected only the,"next" future’phase will commonly be sent.
It should be noted that this also supports the sending of time
periods regarding various red,phases; however, this is not
expected to be done commonly:

NOTE:

Tenths of a_second in the current or next hour -- In units of
1/10th second'from UTC time

A rang@,0f0~36000 covers one hour

The values»35991..35999 are used when a leap second occurs
The valde 36000 is used to indicate time >3600 seconds
86001 is to be used when value undefined or unknown

Note that this is NOT expressed in GPS time or in local time

spat-
intersections-
IntersectionState-
states-
MovementState-
state-time-speed-
timing

SAE J2735 (MAR2016)
6.51 Data Frame:
DF_MovementEvent
6.134 Data Frame:
DF_TimeChangeDetails
7.194 Data Element:
DE_TimeMark
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Data Element Use Format Notes Message Tree Reference
Identifier (M/0O) Reference
The element MinEndTime is used to convey the earliest time
possible at which the phase could change, except when
unpredictable events relating to a pre-emption or priority call
disrupt a currently active timing plan. In a phase where the time
is fixed (as in a fixed yellow or clearance time), this element
shall be used alone. This value can be viewed as the earliest
possible time at which the phase could change, except when
unpredictable events relating to a pre-emption or priority call
come into play and disrupt a currently active timing,plan: spat-
intersections- SAE J2735 (MAR2016)
NOTE: IntersectionState- 6.51 Data Frame:
minEndTime M INTEGER (0..36001) ’ states- DF_MovementEvent
Tenths of a second in the current or nextiheur -- In units'of MovementState- 6.134 Data Frame:
1/10th second from UTC time s_taFe-time-speed- DF_TimeChangeDetails
A range of 0~36000 covers onethour timing
The values 35991..35999 are used When a_leap second occurs
The value 36000 is usedtojindicate time >3600 seconds
36001 is to be used when value undefined or unknown
Note that this is NOT expressed imGPStime or in local time
The element MaxEndTime'is used to convey the latest time
possible which the phase gould change, except when
unprédictable events relating to a pre-emption or priority call
come into play and disrupt a currently active timing plan. In a
phase whefe the time is fixed (as in a fixed yellow or clearance
time), this element shall be used alone.
spat-
NOTE: intersections- SAE J2735 (MAR2016)
! Tenths of a second in the current or next hour -- In units of IntersectionState- | 6.51 Data Frame:
maxEndTime O INTEGER (0..36001) 141 0th second from UTC time states- DF_MovementEvent
MovementState-

A range of 0~36000 covers one hour

The values 35991..35999 are used when a leap second occurs
The value 36000 is used to indicate time >3600 seconds
36001 is to be used when value undefined or unknown

Note that this is NOT expressed in GPS time or in local time

state-time-speed-
timing

6.134 Data Frame:
DF_TimeChangeDetails
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Data Element Use Format Notes Message Tree Reference
Identifier (M/0O) Reference
The LaneConnectionID data entry is used to state a connection
index for a lane to lane connection. It is used to relate this
connection between the lane (defined in the MAP) and any spat-
dynamic clearance data sent in the SPAT. It should be noted intersections-
that the index may be shared with other lanes (for example, two | IntersectionState- | SAE J2735 (MAR2016)
connectionID M INTEGER (0..255) left turn lanes may share the same dynamic clearance data). It maneuverAssistLi 7.86 Data Element:
should also be noted that a given lane to lane connection may st- DE LaneConnectionID
be part of more than one GrouplD due to signal phase Connectionmaneu -
considerations but will only have one ConnectionlB. The verAssistList
ConnectionID concept is not used (is not present)'when dynamic
clearance data is not provided in the SPAT.
spat-
BOOLEAN intersections- SAE J2735 (MAR2016)
-- true if ANY Pedestrians or The PedestrianBicycleDetect data element is usedito provide an | IntersectionState- 7131 Data Element:
pedBicycleDetect M Bicyclists are indication of whether Pedestriansiand/or Bicyclists,have been maneuverAssistLi ' .

-- detected crossing the target
lane or lanes

detected in the crossing lang.

st-
Connectionmaneu
verAssistList

DE_PedestrianBicycleDetect
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8 MAPEM Data Elements

MAPEMs must include the data elements marked 'M' in the 'Use' column.

Table 8-1: MAPEM Data Elements

whentthe content within each message has not changed from the
prior message sent. For this element, the value after 127 is zero.

The receipt of a non-sequential MsgCount value (from the same
sending device and message type) implies that one or more
messages from that sending device may have been lost, unless
MsgCount has been re-initialized due to an identity change.

Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
INTEGER ion i i
. { . The DE protocoIVer.s[on is used to select the appropriaterprotocol ETSI TS 102 894-2 V1.2.1
protocolVersion M currentVersion(1) decoder at the receiving ITS-S. header
A.114 DF_ltsPduHeader
}(0..255)
currentVersion shall be set to '1'
INTEGER{denm(1), cam(2), This DE messagelD should be harmenized with otherV2X'message ETSI TS 102 894-2 \V1.2.1
messagelD M poi(3), spat(4), map(5), ivi(6), | identifier definitions. header A 114 DF ItsPduH d- '
ev-rsr(7)} (0..255) messagelD shall be set to '5% . —lisrdunieader
Identifier for an ITS-S.
The ITS-S ID may be‘a pseudonym. It'may change over space ETSITS 102 894-2 V1.2.1
stationID M INTEGER(0..4294967295) and/or over time, header A.114 DF_ltsPduHeader
The DE is used in"ActionID DF as defined in clause A.102 and A.77 DE_StationID
ltsPduHeadér DF as'defined inclause A.114.
The MsgCountsis a data‘element to represent ‘msglssueRevision’.
MsgCount is’used t6 provide a sequence number within a stream of
messages with the same DSRCmsgID and from the same sender. A
sender'may initialize this element to any value in the range 0-127
when sending the'irst message with a given DSRCmsgID, or if the
sender has changed identity (e.g. by changing its TemporaryID) SAE J2735 (MAR2016)
since sending,the most recent message with that DSRCmsgID. )
. Depéfiding.on the application the sequence number may change with 5.6 Message:
msglssueRevision M INTEGER (0..127) every/message or may remain fixed during a stream of messages map MSG_MapData (MAP)

7.104 Data Element:
DE_MsgCount
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Data Element

Use

Message Tree

. Format Notes Reference
Identifier (M/0O) Reference
The DescriptiveName is a data element to represent ‘name’.
The DescriptiveName data element is used in maps and
] intersections to provide a human readable and recognizable name map-intersections- SAE J2735 (MAR2016)
name M IASString (SIZE(1..63)) for the feature that follows. It is typically used when debugging a data | |ntersectionGeometry 7.29 Data Element:
flow and not in production use. One key exception to this general rule DE_DescriptiveName
is to provide a human-readable string for disabled travellers in the
case of crosswalks and sidewalk lane objects.
The RoadRegulatorID is a data element to represent.region.
The RoadRegulatorID is a 16-bit globally unique identifier assigned
to an entity responsible for assigning Intersection 1DS in thefregion
over which it has such authority. The value zere shall besused for SAE J2735 (MAR2016)
testing and should only be used in the<abséhce of a suitable _ _ 6.36 Data Frame:
region M INTEGER (0..65535) assignment. A single entity which assigns,intersection 1Ds may be map-intersections- DF_IntersectionReferencel
assigned several RoadRegulatoriPs. These assignments’are IntersectionGeometry-id D
presumed to be permanent. 7.159 Data Element:
Default value for region shall bg, 1 DE_RoadRegulatorlD
NOTE:
The value zero shall be used for testing©nly
The IntersegtionID is*a data €lement to represent ‘id.
SAE J2735 (MAR2016)
The Intersection|P is'dsed within a region to uniquely define an 6.36 Data Frame:
id M INTEGER (0..65535) interseetion withinthat country or region in a 16-bit field. Assignment map-intersections- DF_IntersectionReferencel

rules are established by the regional authority associated with the
RoadRegulatorID under which this IntersectionID is assigned. Within
the region.the policies used to ensure an assigned value’s
unigeeness pefore that value is reused (if ever) is the responsibility of
that region. Any such reuse would be expected to occur over a long
epoch, (many years).

IntersectionGeometry-id

D

7.56 Data Element:
DE_IntersectionID
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Data Element

Use

Message Tree

. Format Notes Reference
Identifier (M/0O) Reference
The MsgCount is a data element to represent ‘revision’.
MsgCount is used to provide a sequence number within a stream of
messages with the same DSRCmsgID and from the same sender. A
sender may initialize this element to any value in the range 0-127
when sending the first message with a given DSRCmsgIDjor if the
sender has changed identity (e.g. by changing its dfemperaryID) SAE J2735 (MAR2016)
since sending the most recent message with that DSRCmsgID. map-intersections- 6.34 Data Frame:
revision M INTEGER (0..127) Depending on the application the sequence number,may change with InteprsectionGeomet DF_IntersectionGeometry
every message or may remain fixed during a stream of messages v 7.104 Data Element:
when the content within each message has.net changed fromythe DE_MsgCount
prior message sent. For this element, the value after 127 is zero. -
The receipt of a non-sequential MsgCount valtie'(from the same
sending device and message type)implies that one or more
messages from that sending device may have'been lost, unless
MsgCount has been re-initialized duedo ah identity change.
The Latitude is a data element toyrepresent ‘lat’.
The geographicatitude of@n ebject, expressed in 1/10th integer SAE J2735 (MAR2016)
microdegrees, as a31 bit value, and with reference to the horizontal 6.34 Data Frame:
INTEGER (- Sitatilrg“t:;r; in use. The value 900000001 shall be used when map-intersections- DF_IntersectionGeometry
lat M 900000000..900000001) ) In:c'e;rsectionGeometry- 6.87 Data Frame:
h refPoint

NOTES:
LSBs=,1/10 micro degree
Providing~a range of plus-minus 90 degrees

DF_Position3D

7.91 Data Element:
DE_Latitude
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Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
The Longitude is a data element to represent ‘lat’.
. . . . ) SAE J2735 (MAR2016)
The geographic longitude of an object, expressed in 1/10th integer )
microdegrees, as a 32-bit value, and with reference to the horizontal _ _ 6.34 Data Frame:
INTEGER (- datum then in use. The value 1800000001 shall be used when map-intersections- DF_IntersectionGeometry
|Ong M 17999999991800000001) unavailable. Inters_ectlonGeometry- 6.87 Data Frame:
refPoint DF_Position3D
NOTES: 7D.I£_:35LDatntLement:
ongitude
LSB = 1/10 micro degree —-ong
Providing a range of plus-minus 180 degrees
The LaneWidth is a data element to represent”laneWidth’. SAE J2735 (MAR2016)
6.34 Data Frame:
The LaneWidth data element canveys the width=of'a lane in LSB map-intersections DF_IntersectionGeometry
laneWidth M INTEGER (0..32767) units of 1 cm. Maximum valuefora.ane is 327.67meters in width -intel lons- 6.34 Data Frame:
IntersectionGeomet : :
v DF_IntersectionGeometry
NOTE: 7.90 Data Element:
units of 1 cm DE_LaneWidth
The LanelD js-a data element.to represent lanelD. SAE J2735 (MAR2016)
The LanelD dataelement’conveys an assigned index that is unique 6.34 Data Frame:
within ah interséection. lt isdised to refer to that lane by other objects DF_lIntersectionGeometry
in theiintersection MAPEM data structure. Lanes may be ingress 6 31 Data Frame:
(inbound, traffic) ot egress (outbound traffic) in nature, as well as . . D.F Intersectionéeomet
barriers‘and otHertypes of specialty lanes. Each lane (each lane map-intersections- - Y
lanelD M INTEGER (0..255) IntersectionGeometry- 6.47 Data Frame:

object) is assigned a’unique ID. The LanelD, in conjunction with the
intersectionlB; forms a regionally unique way to address a specific
lane indhat’region.

NOTE!:

Thewalue 0 shall be used when the lanelD is not available or not
known. The value 255 is reserved for future use.

laneSet- GenericLane

DF_LanelList

6.29 Data Frame:
DF_GenericLane
7.88 Data Element:
DE_Laneld
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Data Element

Use

Message Tree

. Format Notes Reference
Identifier (M/0O) Reference
SAE J2735 (MAR2016)
6.34 Data Frame:
The DescriptiveName is a data element to represent ‘name’. DF_IntersectionGeometry
The DescriptiveName data element is used in maps and _ _ 6.34 Data Frame:
‘ intersections to provide a human readable and recognizable name map-intersections- DF_IntersectionGeometry
name M IASString (SIZE(1..63)) for the feature that follows. It is typically used when debligging a data | IntersectionGeometry- 6.47 Data Frame:
flow and not in production use. One key exception totthis general rule | laneSet- GenericLane DF_LaneList
is to provide a human-readable string for disableddravellers in the 6.29 Data Frame:
case of crosswalks and sidewalk lane objects. DE GenericLane
7.29 Data Element:
DE_DescriptiveName
The ApproachlD is a data element to represent ingressApproach.
The ApproachID data element is'lUsed‘te‘relate the“index of an SAE J2735 (MAR2016)
approach, either ingress or egress within theSubject,lane. In general, 6.34 Data Frame:
an approach index in the context of‘a timing movement is not of DF_IntersectionGeometry
value in the MAPEM and SPATEM process because the lane ID and - ]
signal group ID concepts handle this With#nare precision. This value _ ‘ 6.34 Data Frame:
_ can also be useful as an aid as it cafy bewuséd to indicate the gross map-intersections- DF_IntersectionGeometry
ingressApproach o INTEGER (0..15) position of a moving obje¢t (vehicle) wHen its lane level accuracy is IntersectionGeometry- 6.47 Data Frame:

unknown. This valte can also bewused 'when a deployment
represents sets of lanes as groups without further details (as is done
in Japan).

NOTE:
inboundyapproach
zero'to be used'whenyvalid value is unknown

laneSet- GenericLane

DF_LaneList

6.29 Data Frame:
DF_GenericLane

7.11 Data Element:
DE_ApproachlD
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Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
The ApproachliD is a data element to represent ‘egressApproach’.
SAE J2735 (MAR2016)
6.34 Data Frame:
The Approagth _data element is use_d t_o relate the indexsof an DF_IntersectionGeometry
approach, either ingress or egress within the subject lane;, In general, ]
an approach index in the context of a timing movement is not of 6.34 Data Frame:
value in the MAPEM and SPATEM process becausethedane ID and int . DF_IntersectionGeometry
signal group ID concepts handle this with more’precision. This value :ntap-ln ei_rseélons-t 6.47 Data Frame:
egressApproach 0o INTEGER (0..15) can also be useful as an aid as it can be used t@'indicate thé gross ntersectiontzeometry- DF_LaneList
o ) . . . ) laneSet- GenericLane
position of a moving object (vehicle) when its,lane’level aecuracy is .

g 6.29 Data Frame:
unknown. This value can also be usgd whena deployn_went ‘ DF_GenericLane
represents sets of lanes as groups without further details (as is done
in Japan). 7.11 Data Element:

DE_ApproachlD
NOTE:
outbound approach
zero to be used when valid/value is"tnknown
The LaneDirectioniis a data element to'represent ‘directionalUse’.
The LaneDifection data elementiis‘used to denote the allowed
directionsof travel over adane object. By convention, the lane object is
glways d_escribed fropmthe §top line qutwgrdg away from the SAE J2735 (MAR2016)
intersections/Thereforesthe ingress direction is from the end of the )
path to the stop lihe and the egress direction is from the stop line 6.34 Data Frame:
outwards. It should be noted that some lane objects are not used for DF_IntersectionGeometry
travel and that,some lane objects allow bi-directional travel. 6.34 Data Frame:
BIT STRING { NOTES! DF_InterSeCtiOnGeOmetry
' map-intersections- 6.47 Data F .
o ingressPath (0), Withrbits'as, defined: IntersectionGeometry- - ata rrame:
directionalUse M ) . . . . DF_LanelList
egressPath (1) Allowéd directions of travel in the lane object laneSet-GenericLane-
. . laneAttributes 6.29 Data Frame:
} (SIZE (2)) All lanes are described from the stop line outwards

ingressPath (0) - travel from rear of path to front is allowed
egressPath (1) - travel from front of path to rear is allowed

No Travel, i.e. the lane object type does not support travel (medians,
curbs, etc.) is indicated by not asserting any bit value

Bi-Directional Travel (such as a ped crosswalk) is indicated by
asserting both of the bits

DF_GenericLane

6.44 Data Frame:
DF_LaneAttributes

7.87 Data Element:
DE_LaneDirection
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Data Element

Use

Message Tree

. Format Notes Reference
Identifier (M/0O) Reference
The LaneSharing is a data element to represent ‘sharedWith’.
The LaneSharing data element is used to denote the presence of
other user types (travel modes) who have an equal right to access
and use the lane. There may also be another lane object describing
their use of a lane. This data concept is used to indicate lanes and/or
users that travel along the same path, and not those thatssimply
cross over the lane's segments path (such as a pedestrian crosswalk
crossing a lane for motor vehicle use). The typical useiis to‘alert the
BIT STRING { user of the MAPEM data that additional traffic of,anothermode may
overlappingLaneDescriptionPr | be present in the same spatial lane. SAE J2735 (MAR2016)
owdgd ©) NOTES: 6.34 Data Frame:
glnueltl(ql)eLanesTreatedAsOneL Bits shall be set using the following optidfis: DF_IntersectionGeometry
' ) ) overlappingLaneDescriptionProvided (0)% Assert whemanother lane 6.34 Data Frame:
gt?zt-:;rNonMotor|zedTraff|cType object is present to describe the path'ef the overlapping shared lane DF_IntersectionGeometry
indiv}dualMotorizedvehicleTra this construct is not used for lane objects whichssimply cross. map-intersections- 6D'é7LDataLFrame:
multipleLanesTreatedAsOneLane (1) - Assett if the lane object path i - aneList
sharedWith M ffic (3), ultip: (1) I JeCt . IntersectionGeometry: _

busVehicleTraffic (4),
taxiVehicleTraffic (5),
pedestriansTraffic (6),
cyclistVehicleTraffic (7),
trackedVehicleTraffic (8),
pedestrianTraffic (9)

} (SIZE (10))

and width details represents multiple lapes withir'it that are not
further described

Various modes and type,of traffic that may’share this lane:
otherNonMotorizedTraffic TypesSy2)-_horse drawn etc.
individualMgtorizedVehicleTraffic'(3),

busVehicleTraffic (4),

taxiVehiele Traffic (5),

pedestriansTraffic (6),

cyclistVehiclgTraffic (),

trackedVehicléTraffic (8),

pedestrianTraffic (9)

Default shall all be zeros.
All zeros would indicate 'not shared' and 'not overlapping'

laneSet-GenericLane-
laneAttributes

6.29 Data Frame:
DF_GenericLane

6.44 Data Frame:
DF_LaneAttributes

7.89 Data Element:
DE_LaneSharing
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Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
SAE J2735 (MAR2016)
6.34 Data Frame:
BIT STRING { DF_IntersectionGeometry
isVehicleRevocablel.ane(0), The LaneAttributes-Vehicle data element relates specific properties 6.34 Data Frame:
isVehicleFlyOverLane(1), found in a vehicle lane type. This data element provides a means to DF_lIntersectionGeometry
hovLaneUseOnly (2), denote that the use of a lane is restricted to certain vehi€le types. ) ] 6.47 Data Frame:
) y @) Various common lane attribute properties (such as travel directions map-lntersectlons- DF LanelList
vehicle M restrictedToBusUse (3), and allowed movements or maneuvers) can be found ihother IntersectionGeometry- 6 25 Data Frame:
restrictedToTaxiUse (4), entries. laneSet-GenericLane- DF GenericLane
restrictedFromPublicUse (5) NOTE: laneAttributes-laneType —eneriemane
’ ’ 6.44 Data Frame:
hasIRbeaconCoverage (6), For CAVI pilot, laneType shall be a choige between vehicles-and DF_LaneAttributes
permissionOnRequest (7) crosswalk. 6.48 Data Frame:
}(SIZE (8,...))} DF_LaneTypeAttributes
7.85 Data Element:
DE_LaneAttributes-Vehicle
SAE J2735 (MAR2016)
BIT STRING { 6.34 Data Frame:
crosswalkRevocableLane (0), DF_IntersectionGeometry
bicyleUseAllowed (1) 6.34 Data Frame:
) ’ The LaneAttributes-Crosswalk.data’element relates specific DF_IntersectionGeometry
isXwalkFlyOverLane (2), propertie§ founddn a cra§swalk lane type. It should be noted that 6.47 Data Frame:
fixedCycleTime (3), variousicommon lanesattribute properties (such as tra\{el directions map-intersections- DF_LaneList
biDirectionalCycleTimes (4), and_allowed movements-or maneuvers) can be found in other IntersectionGeometry- 6.29 Data Frame:
crosswalk M entries.

hasPushToWalkButton (5),
audioSupport (6),
rfSignalRequestPresent(7)s

unsignalizedSegmentsPresent

(8)
} (SIZE (16))

NOTE:

For CAVlpilet, laneType shall be a choice between vehicle and
crosswalk:

laneSet-GenericLane-
laneAttributes-laneType

DF_GenericLane

6.44 Data Frame:
DF_LaneAttributes
6.48 Data Frame:
DF_LaneTypeAttributes

7.80 Data Element:
DE_LaneAttributes-
Crosswalk
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Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
The DE_AllowedMovements data element relates the allowed
(possible) maneuvers from a lane, typically a motorized vehicle lane.
It should be noted that in practice these values may be further
restricted by vehicle class, local regulatory environment and other
changing conditions.
NOTES:
maneuvers are as follows:
BIT STRING { maneuverStraightAllowed (0) - a Straight movement.is_allowed in this
maneuverStraightAllowed (0), lane
maneuverlLeftAllowed (1), maneuverlLeftAllowed (1) - a Left Turn movement is/allowed|in this
maneuverRightAllowed (2), lane SAE J2735 (MAR2016)
maneuverUTumAllowed (3) maneuverRightAllowed (2) - a Right Tarn movement is allowed in this 6.34 Data Frame:

' lane : e
maneuverLeftTurnOnRedAllo - o DF_IntersectionGeometry
wed (4) maneuverUTurnAllowed (3) - a U turn movement is allowed in this 6.34 Data Frame:

' lane : e
maneuverRightTurnOnRedAll map-intersections- DF_lIntersectionGeometry
maneuvers M owed (5), maneuverlLeftTurnOnRedAllowed (4) - a,Stoppand then proceed IntersectionGeometry- 6.47 Data Frame:

maneuverLaneChangeAllowe
d (6),
maneuverNoStoppingAllowed
),

yieldAllwaysRequired (8),
goWithHalt (9),

caution (10),

reserved1 (11)

when safe movement is"allowed in this/lane

maneuverRightTurnOnRedAllowed«(5) -\a Stop, and then proceed
when safe movement is allowed in thislane

maneuverLaneChangeAllowed (6),- 8@ movement which changes to
an outer lane on the egress side is allowed in this lane (example: left
into either outbound lane)

maneuverNoStoppingAllowed (7) - the vehicle should not stop at the
stop line,(example: asflashing green arrow)

yieldAllwaysRequired,8) - the allowed movements above are not
protected (examplei’a permanent yellow condition)

goWithHalt,(9),- after making a full stop, may proceed

caution (10)# proceed past stop line with caution

reserved? (11) - used to align to 12 Bit Field

A value of zero shall be used for unknown, indicating no Maneuver.
Refer to Standard for more details.

laneSet-GenericLane

DF_LanelList

6.29 Data Frame:
DF_GenericLane

7.4 Data Element:
DE_AllowedManeuvers
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Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
Refer to Standard for more details.
The DF_NodeOffsetPointXY data frame presents a structure to hold
different sized data frames for a single node point in a lane. Nodes
are described in terms of X and Y offsets in units of 1 centimetre SAE J2735 (MAR2016)
(when zoom is 1:1). Changes in elevation and in the lane width can 6.34 Data Erame:
be expressed in a similar way with the optional Attributes’data entry DF_IntersectionGeometry
which appears alongside the NodeOffsetPoint in use. —
) ] 6.34 Data Frame:
map-intersections- DF_IntersectionGeometry
The choice of which node type is driven by the Maghitude (size) of IntersectionGeometry- 6.47 Data Frame:
X M See Description the offset data to be encoded. When the distahce’from the last node | laneSet-GenericLane- DF LaneList
point is smaller, the smaller entries can (and\should) be chosen nodeList- nodes- —
E . . NodeXY-delta-node-XYn | 6.29 Data Frame:
ach single selected node is computed, as,an:X and Y offset from the DE GenericLane
prior node point unless one of the entriesyreflecting @ complete lat- -
long representation is selected. [-this,case, subsequént €ntries 6.75 Data Frame:
become offsets from that point. This ability was-added for assistance DF_NodeOffsetPointXY
with the development, storagepand.back office exchange of
messages where message size is not a concern.and should not be
sent over the air due torits\additional message payload size.
Refer to Standard,for more details.
The DF_NodeOffsetPointXY data“frame presents a structure to hold
differentsized data frameés for assingle node point in a lane. Nodes
are described in terms=ef X and Y offsets in units of 1 centimetre
(whenvzoon'is 1:1)4Changes in elevation and in the lane width can SAE J2735 (MAR2016)
besexpressed ina similar way with the optional Attributes data entry
which appears ‘alohgside the NodeOffsetPoint in use. 6.34 Data Frame:
DF_IntersectionGeometry
map-intersections- 6.34 Data Frame:
The chéice’of Which node type is driven by the magnitude (size) of IntersectionGeometry- DF Intersectionéeometry
y M See Description the offset\data to be encoded. When the distance from the last node laneSet-GenericLane- -

point.is=ssmaller, the smaller entries can (and should) be chosen

Each'single selected node is computed as an X and Y offset from the
prior node point unless one of the entries reflecting a complete lat-
long representation is selected. In this case, subsequent entries
become offsets from that point. This ability was added for assistance
with the development, storage, and back office exchange of
messages where message size is not a concern and should not be
sent over the air due to its additional message payload size.

nodeList- nodes-
NodeXY-delta-node-XYn

6.47 Data Frame:
DF_LaneList

6.29 Data Frame:
DF_GenericLane

6.75 Data Frame:
DF_NodeOffsetPointXY
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Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
SAE J2735 (MAR2016)
. 6.34 Data Frame:

The LanelD is a data element to represent ‘lane’. DF_IntersectionGeometry
The LanelD data element conveys an assigned index that is unique 6.3; Data Frame:
within an intersection. It is used to refer to that lane by other objects DF_IntersectionGeometry
in the intersection MAPEM data structure. Lanes may be ingress _ ]
(inbound traffic) or egress (outbound traffic) in nature, as well as map-intersections- 6.47 Data Frame:
barriers and other types of specialty lanes. Eachrlane (&ach lane IntersectionGeometry- DF_LaneList

lane M INTEGER (0..255) object) is assigned a unique ID. The Lane ID,4n e6njunction with the laneSet-GenericLane- 6.29 Data Frame:

intersection ID, forms a regionally unique way,to\address a specific
lane in that region.

NOTES:

the value 0 shall be used when the lane ID isshotvavailable or not
known

the value 255 is reserved,for future use

connectsTo — Connection
- connectingLane

DF_GenericLane
6.16 Data Frame:
DF_ConnectsToList
6.14 Data Frame:
DF_Connection
6.13 Data Frame:
DF_ConnectingLane
7.88 Data Element:
DE_Laneld
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Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
The AllowedMovements is a data element to represent ‘maneuver’.
The AllowedMovements data element relates the allowed (possible)
maneuvers from a lane, typically a motorized vehicle lane. It should
be noted that in practice these values may be further restricted by
vehicle class, local regulatory environment and other changing
conditions.
NOTES:
maneuver are as follows:
BIT STRING { maneuverStraightAllowed (0) - a Straight movement'is allowed in this
maneuverStraightAllowed (0), | lane SAE J2735 (MAR2016)
maneuverLeftAllowed (1), maneuverlLeftAllowed (1) - a Left Turn movement is alloWed'in this 6.34 Data Frame:
maneuverRightAllowed (2), | 'ane DF_IntersectionGeometry
maneuverUTumAllowed (3) maneuverRightAllowed (2) - a RightTurn movement'is aliéwed in this 6.34 Data Frame:
’ lane DF_IntersectionGeometry
maneuverLeftTurnOnRedAllo \ o . . .
wed (4) maneuverUTurnAllowed (3)=a,Urturn movement is allowed in this map-intersections- 6.47 Data Frame:
o lane IntersectionGeometry- DF_LaneList
maneuver M maneuverRightTurnOnRedAll laneSet-GenericLane- 6.29 Data Erame:

owed (5),
maneuverLaneChangeAllowe
d (6),
maneuverNoStoppingAllowed
@),

yieldAllwaysRequired (8),
goWithHalt (9),

caution (10),

reserved1 (11)

maneuverleftTurnOnRedAllowed (4)4 a_Stop, and then proceed
when safe movement is,allowed insthis lane

maneuverRightTurnOnRedAllowed (5) - a Stop, and then proceed
when safe mevement is allowed in,this lane

maneuverLaneChangeAllowed\(6) - a movement which changes to
an outerf lane ‘on'the egress side is allowed in this lane (example: left
into either outbounddane)

maneuverNoStoppingAllowed (7) - the vehicle should not stop at the
stop'line (example a flashing green arrow)

yieldAllwaysRequired (8) - the allowed movements above are not
protected (example: a permanent yellow condition)

goWithHalt (9) - after making a full stop, may proceed

caution(10) - proceed past stop line with caution

reserved1 (11) - used to align to 12 Bit Field

A value of zero shall be used for unknown, indicating no Maneuver.
Refer to Standard for more details.

connectsTo — Connection
- connectingLane

DF_GenericLane
6.16 Data Frame:
DF_ConnectsToList
6.14 Data Frame:
DF_Connection

7.4 Data Element:
DE_AllowedManeuvers
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Data Element Use Message Tree
. Format Notes Reference
Identifier (M/0O) Reference
The SignalGrouplD is a data element to represent ‘signalGroup’.
The SignalGrouplD is an index used to MAPEM between the internal
state machine of one or more signal controllers (or other types of
traffic flow devices) and a common numbering system that can SAE J2735 (MAR2016)
represent all possible combinations of active states (movements and 6.34 Data Erame:
phases in US traffic terminology). All possible movements/variations DF_IntersectionGeometry
are assigned a unique value within the intersection. Conceptually, the ~ ]
ID represents a means to provide a list of lanes in a set whieh would 6.34 Data Frame:
otherwise need to be enumerated in the messageThe-Values zero DF_lIntersectionGeometry
and 255 are reserved, so there may up to 254ifferent signal group 6.47 Data Frame:
IDs within one single intersection. map-intersections- DF_LanelList
. The value 255 represents a protected-Mevement-Allowed or IntersectionGeometry- 6.29 Data Frame:
signalGroup M INTEGER (0..255) permissive-Movement-Allowed condition that*always exists . This laneSet-GenericLane- DF_GenericLane
value is applied to lanes, with or without traffic control, devices, that connectsTo - Connection 6.16 Data Erame:
operate as free-flow lanes. Typically referred to as’Channelized DF ConnectsToList
Right/Left Turn Lanes (in right/left-hand drive/Countries). -
i 6.14 Data Frame:
NOTES: DF_Connection
The value 0 shall be usedhwhen'the 1D/is not available or not known 7.171 Data Element:
the value 255 is reserved to' indicate®a permanent green movement DE_SignalGrouplD
state therefore a§imple 8 phase signalicontroller device might use
1..9 as its grouplDs;
SAE J2735 (MAR2016)
6.34 Data Frame:
DF_IntersectionGeometry
6.34 Data Frame:
The LaneConnectionID data entry is used to state a connection index DF_IntersectionGeometry
for arflaneitadane connection. It is used to relate this connection - ]
betweenithe lane (defined in the MAP) and any dynamic clearance 6.47 Data Frame:
data‘sent in the SPAT. It should be noted that the index may be map-intersections- DF_LaneList
connectionID M INTEGER (0..255) shared with other lanes (for example, two left turn lanes may share IntersectionGeometry- 6.29 Data Frame:

the same dynamic clearance data). It should also be noted that a
given lane to lane connection may be part of more than one GrouplD
due to signal phase considerations but will only have one
ConnectionlID. The ConnectionID concept is not used (is not present)
when dynamic clearance data is not provided in the SPAT.

laneSet-GenericLane-
connectsTo - Connection

DF_GenericLane
6.16 Data Frame:
DF_ConnectsToList
6.14 Data Frame:
DF_Connection

7.86 Data Element:
DE_LaneConnectionID
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9 Station Platform Message (SPM) Data Elements

The station platform message contains data that allows all station types to be monitored for performance. This data is used to maintain optimal performance of
the system and to quickly identify issues and trends with the aim of ensuring participants are warned of on-road events and to ensure that the Safety Evaluator
has consistent data for the Safety Analysis.

Table 9-1: SPM Data Elements

Use Default Message Tree
Data Element Identifier Format Station Description/purpose 9
(M/0) Value Reference
INTEGER The DEprotocolVersion is used to select the
protocolVersion M currentVeEsion(1) }(0..255) 1 All appropriate,protocol‘decoder at the receiving ITS-S. header
h currentVersion shall be set to '1'
Identifier for@an«lTS-S.
stationID M |NTEGER(04294967295) All The ITS-S ID may be a pseudonym_ It may change over header
space and/or over time.
The stationName DE is synonymous to MQTT’s Client
stationName M UTF8String(SIZE(1..23)) All Identifier and is used to uniquely identify the client to the | header
server.
INTEGER { Indicates the type of message that was received or
transmitted.
cme(0), 0 — CME, C-ITS message event
csem(1), 1 — CSEM, Safety Evaluation data message
) gtm(2), 2 — GTM, geo-tiling message
caviMessageld M sem(3), Al 3 — SCM, station configuration message header
spm(4), 4 — SPM, station platform message
v(5), 5 — C-ITS messages, excluding static speed
vss(6), 6 — static speed IVIM
r(7)} (0..255) 7 — MAPEM for the R-ITS-S
management M - All Data frame containing management data spm
INTEGER{ ) . .
The referenceTime represents the time at which a SPM
referenceTime M HeSIartOr2094(0), All 's generated by the C-ITS station. spm - management
i ap -
oneMillisecAfterUTCStartOf Number of milliseconds since 2004-01- P 9
2004(1)} 01T00:00:00.000Z, as specified in 1SO 8601 [i.10].
(0..4398046511103)

Transport and Main Roads Specifications, December 2020

68



. Use Default . . Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
The sessionNumber DE is a unique number used to
) identify the session of a C-ITS station.
sessionNumber M INTEGER(0..4294967295) All ) . ) spm - management
By default, sessionNumber increments every time a
power cycle has occurred.
The sequenceNumbeér DE is a unique number used to
identify a SPM sent to the C-ITS-F.
sequenceNumber M INTEGER(0..4294967295) All iy ) ) ) spm - management
By default, a C-ITS\Station transmits one SPM a minute.
The sequenceNumber increments every transmission.
INTEGER {
- nonParticipant(7998), T The participantCodesis=a pseudo name to uniquely )
participantCode o noSelection(7999) } V-ITS-S identify ‘ashuman participant. spm - management
(0..8000)
R-ITS-S ini i i
fieldStationData o Dat_a framescontaining metrics generated by a field spm
V-ITS=S station
softwareVersion M IA5String(SIZE(1..255)) Al Ing|udes firmware, application software as a delimited spm-
string fieldStationData
R-ITS-S i i i -
stationParametersVersion M INTEGER(0..65535) Vgr3|on r_1umber of the station parameter set in use for spm-
V-ITS<S this session fieldStationData
R4TSS i i -
systemParametersVersion M INTEGER(0..65535) Version number of the set of system parameters inuse | spm-
VAITS-S for this session fieldStationData
. ) The tileDataSetVersion is a unique identifier of the tile spm -
tleDataSetVersion M INTEGER(0..65535) yHITS-S set being used during the last minute fieldStationData
The staticSpeedlvimDataSetVersion is a unique som -
staticSpeedlvimDataSetVersion M INTEGER(0465535) V-ITS-S identifier of the static speed IVIM data set being used P .
) . fieldStationData
during the last minute.
» ) R-ITS-S Included if the station has experienced a position spm -
positionAugmentationError 0 BOOLEAN V-ITS-S augmentation error since the last SPM fieldStationData
ityEnabled M BOOLEAN RITS-S | Used to enable/disable C-ITS igni pm -
securityEnable: VAITS-S sed to enable/disable C-ITS message signing. fieldStationData
. R-ITS-S An indicator of whether the use-case applications (for spm -
citsSoftwareEnabled M BOOLEAN V-ITS-S example, RHW) are running on the station fieldStationData
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
R-ITS-S An indicator of whether the HMI is displaying messages
. o o ) spm -
hmiEnabled M BOOLEAN or not. The HMI is disabled for participants in the control . .
V-ITS-S fieldStationData
group.
INTEGER
{oneMicrodegreeNorth (10), som -
latitude (0] oneMicrodegreeSouth (-10), V-ITS-S The latitude of thes’ehicle when the SPM was generated figldStationData
unavailable(900000001)} (-
900000000..900000001)
INTEGER
{oneMicrodegreeEast (10), ) | )
longitude (0] oneMicrodegreeWest (-10), V-ITS-S ngel?ar;ggude of theaiglljcle when the SPM was zzIrSStationData
unavailable(1800000001)} (- 9
1800000000..1800000001)
) . e spm -
wanlpv4Address (0] IA5String(SIZE(7..15)) V-ITS-S The current [Rv4 address of the WAN interface if it is up fieldStationData
. an O . T spm -
wanlpv6Address (0] IA5String(SIZE(2..39)) V-ITS-S The eurrent IPv6 address of the WAN interface if it is up fieldStationData
. . . spm —
metrics M SEQUENCE SIZ‘E (1..32) Al A mgtncs dgta frame is used to bundle the collection of fieldStationData -
OF PlatformMetrics station metrics. -
metrics
. . R:ITS-S ) ) spm-—
numberProcessingUnits M INTEGER (1..16) Reports the number of processing units fieldStationData -
V-ITS-S metrics
R-ITS-S spm —
cpuOneMinuteLoadAverage M 1(,\)”1’50((3)5;? {oneTerth(1)} Reports the last CPU 1-minute-average fieldStationData -
” V-ITS-8 metrics
cpuTemperature M oneDegreeCelcius(1) } Reports the current CPU temperature fieldStationData -
(40..150) V-ITS-S metrics
R-ITS-S spm =
storagelnUse M L(ISITFO((;),)ER {onePercent(1) } Reports the percent of storage in use fieldStationData -
” V-ITS-8 metrics
R-ITS-S spm —
gnssHdopErrorCount M INTEGER (0..600, ...) R:r‘i’ggts the GNSS HDOP error count for the SPM fieldStationData -
V-ITS-8 P metrics
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
R-ITS-S spm —
gnssPdopErrorCount M INTEGER (0..600, ...) R:ﬁggts the GNSS PDOP error count for the SPM fieldStationData -
V-ITS-S P metrics
R-ITS-S spm —~
gnssVdopErrorCount M INTEGER (0..600, ...) Reparts the GNSS VDOP error count for the SPM fieldStationData -
V-ITS-S P metrics
R-ITS-S Reports the number time in the SPM period that the spm —
gnssSatelliteErrorCount M INTEGER (0..600, ...) GNSS satellite 'count’is below the threshold specified in fieldStationData -
V-ITS-S the SCM metrics
- - spm —
SEQUENCE SIZE(1..4) OF R-ITS-S Repb6tts. the’'number of efrors on each of up to 4 network | - . )
networkInterfaceError M INTEGER (0..4294967295) VAITS-S intaraBes r;eelkctirisct:honData
R-ITS-S Reports the.count of times that the station detected that spm —
networklfUnavailableCount M INTEGER (0..1024, ...) the network interface was unavailable for the SPM fieldStationData -
V-ITS-S period metrics
R-ITS-S ; spm —
freePhysicalMemory M INTEGER { onePercent(1) } Reports the percentage of free physical memory at the fieldStationData -
(0..100) V-ITS-S time that the SPM was generated metrics
i R-IT8-S i i spm —
systemUptime M INTEGER { oneMinute(1) } Reports_ the cumulative value that the station has been fieldStationData -
(0..4294967295) VITS-S up in minutes :
metrics
R-ITS-S i i spm —
messageSignatureErrorCount | M INTEGER (0..65535) Reports the number of times that the station detecteda | g0 1ot tionData -
\/-ITS-S C-ITS message signature failure in this SPM period metrics
R-ITS-S i spm —
gnssNoSyncTime M INTEGER { oneSecond(1) } Reports t_he cumulative value that GNSS has not been fieldStationData -
(0..4294967295) V-ITS-S synchronised. -
metrics
INTEGER { none(0), The count of times for the current SPM period where the | spm —
fpRitssTimeSyncErrorCount O moreThan1023(1024) } R-ITS-S R-ITS-S detected a time synchronisation error in the fieldStationData -
(0..1024) data being sent by the STREAMS® Field Processor metrics
R-ITS-S spm —
citsMessageDecodeErrorCount | M INTEGER (0..65536) The count of the messages that could not be decoded | g0 ysiationData -
V-ITS-S by the station in the current SPM period metrics
L . spm —
A { oneSecond(1) } Ta. The cumulative time that the LTS interface has not been . . }
ItsNoConnectionTime (0] (0..4294967295) V-ITS-S connected ?ne;?r?‘g:tlonData
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
INTEGER { oneDb(-1), spm —
radioSignalStrengthindicator O isMinOrLess(-200) } (- V-ITS-S The current radio strength fieldStationData -
200..0) metrics
R-ITS-S The count of the number of times a user login attempt spm —
failedLoginAttemptCount (0] INTEGER has failed. The countaccumulator is set to 0 after each fieldStationData -
V-ITS-8 SPMis sent metrics
R-ITS-S spm —~
iowait M INTEGER { zero(0), The currentsiowait time for the station fieldStationData -
onePercent(10) } (0..1000) V-ITS-S -
metrics
INTEGER { none(0),
exceptionCount M maximum(65534), R-ITS-S The colintof exceptions I6gged in the current SPM spm —
P moreThanMaximum(65535) V-ITS-S period fieldStationData
}(0..65535)
exceptions o SEQUENCE (SIZE(1..384)) R-ITS-S A data frame gontaining exceptions logged in the current | spm —
P OF Exception V-ITS-S SPM period fieldStationData
INTEGER
{utcStartOf2004(0), RJITS-S spm —
timestamp M oneMillisecAfterUTCStartOf ETSI TS 102 894-2 TimestamplTS data element fieldStationData -
2004(1)} V-ITS:S exceptions
(0..4398046511103)
R-ITS<S i i spm —
messageCount M INTEGER(0..65535) The count of times that the message occurred in the fieldStationData -
V-ITS-S SPM period -
exceptions
) R-ITS-S spm—
name M IA5String (SIZE(1.,48)) The name of the message fieldStationData -
V-ITS-S exceptions
) R-ITS-S " spm-—
level M IA5String (SIZE(1..32)) The level of the message (for example, Error, Critical) fieldStationData -
V-ITS-8 exceptions
_ R-ITS-S spm-—
message M IA5String (SIZE(1..160)) The message content fieldStationData -
V-ITS-8 exceptions
_ R-ITS-S spm—
module M IA5String (SIZE(1..48)) The software module that generated the message fieldStationData -
V-ITS-8 exceptions
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- Use Default . L. Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
R-ITS-S i i spm —
lineNumber M INTEGER(0..65535) The line number in the software module that the error fieldStationData -
V-ITS-S occurred -
exceptions
. _ TaL A data frame containing messages related to the V-ITS- spm —
hmiData © VATS-S 1 5 i device fieldStationData
spm —
hmiSoftwareVersion M IA5String(SIZE(1..255)) V-ITS-S The version of the'HMI software running on the device fieldStationData -
hmiData
\ . . . spm —
hmiConfigurationSetid M INTEGER(0..4294967295) vATS-s | theversien ofthe HM) display icons and sound bites | fie)ystationData -
that‘issrunning on the device :
hmiData
spm —
brightness M IA5String(SIZE(1..32)) V-ITS-S Tihe currentbrightness level of the device fieldStationData -
hmiData
spm —
volume M IA5String(SIZE(1..32)) V-ITS-S TheCurrent volume setting of the device fieldStationData -
hmiData
hmiMessages M SEQUENCE (SIZE(1..128)) VAITSS A data frame containing the list of HMI messages fieldStationData -
OF HmiMessage displayed in the current SPM period hmi
miData
INTEGER spm —
{utcStartOf2004(0), o . . B
displayedTime M oneMillisecAfterUTCStaniof VEITS-S ETSI TS 102 894-2 TlmestampITS data element of the flelc_iStatlonData
time that the message was displayed on the HMI hmiData -
2004(1)} hmiMessages
(0..4398046511403)
spm —
. . Ta. The name of the message that was displayed in region fieldStationData —
region1Message M IA5String(SIZE(1..32)) V-ITS-S 1 of the HMI (status bar, top) hmiData -
hmiMessages
spm —
. ) The name of the message that was displayed in region fieldStationData —
region2Message M IA5String(SIZE(1..32)) V-ITS-S 2 of the HMI (speed display, left) hmiData -
hmiMessages
spm —
. . Ta. The name of the message that was displayed in region fieldStationData —
region3Message M IA5String(SIZE(1..32)) V-ITS-S 3 of the HMI (warning display, right) hmiData -

hmiMessages
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Use Default Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
INTEGER { none(0), spm —
exceptionCount M maX|mum(655§4), V-ITS-S The couqt of exceptions that occurred in the current fieldStationData -
moreThanMaximum(65535) SPM period hmiData
} (0..65535)
A data frame containing exceptions that occurred in the spm —
exceptions (0] gE%gEg‘%En(SIZE“ ~32)) V-ITS-S current SPM period A data frame with the same as data | fieldStationData -
P elements as spmi- fieldStationData - exceptions hmiData
centralStationData o ) C-ITS-S A dgta frame containing status data for the central spm
station
metrics M SEQU.ENCE. OF C-ITS-S A datasframe containing’ AWS CloudWatch metric data spm — .
GenericMetrics centralStationData
spm —
nameSpace M IA5String (SIZE(1..256)) C-ITS-S See AWS,CloudWatch documentation centralStationData —
metrics
spm —
metricName M IA5String (SIZE(1..256)) C-ITS-S SeeAWS CloudWatch documentation centralStationData —
metrics
spm —
dimensions M I\S/IESISEIE'](;ES(I)OE C-ITS-S See AWS CloudWatch documentation centralStationData —
metrics
spm —
name M IA5String (SIZE(1..256)) €ITS-S | See AWS CloudWatch documentation centralStationData -
dimensions
spm —
value M |ASString (SIZE(1..256)) CITS-S | See AWS CloudWatch documentation centralStationData -
dimensions
INTEGER
{utcStartOf2004(0), T spm —
startTime M oneMillisecAfterUTCStartOf CTs-s | ETSITS102894-2 TimestamplTS data element of the | - oy stationData -
time that the metric period started )
2004(1)} metrics

(0..4398046511103)
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
INTEGER
{utcStartOf2004(0), T spm —
endTime M oneMillisecAfterUTCStartOf CTs-s | ETSITS102894-2 TimestamplTS data element of the | - oy stationData -
time that the metric period ended )
2004(1)} metrics
(0..4398046511103)
. spm —
period M LEJEG%E;Q {oneMinute(60) } C-ITS-S The length of thexmetrig period in seconds. centralStationData —
v metrics
) spm —
statistics M SEQUENCE OF 1A5String C-ITS-S See AWS, CloudWatch documentation centralStationData —
(SIZE(1..1024)) .
metrics
) . spm —
value M IA5String (SIZE(1..1024)) CATS-S A» 588 AWS CloudWateh documentation 1ASString centralStationData —
(SIZE(1..1024)) .
metrics
INTEGER { none(0),
. maximum(65534), ah e A count of the exceptions that occurred in the SPM spm —
exceptionCount M moreThanMaximum(65535) &S period centralStationData
}(0..65535)
SEQUENCE A’data from containing exceptions that occurred in the som —
exceptions (0] (SIZE(1..1024)) OF C-ITS-S current SPM period. A data frame with the same as data P .
h ) . - centralStationData
Exception elements as spm — fieldStationData - exceptions
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10 C-ITS Safety Evaluation Message (CSEM) Data Elements

The CSEM is designed to collect the ETSI C-ITS messages received and transmitted by stations. The data is used to ensure that stations are receiving and
transmitting the expected messages, that the data in the C-ITS message matches the event data provided by data sources such as QLDTraffic and also by
the Safety Evaluator to analyse the affect C-ITS has on road safety.

Table 10-1: C-ITS Safety Evaluation Message Data Elements

- Use Default . L Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference

The, DE\protocolVersion is used to select the
1 All appropriate protocol decoder at the receiving ITS-S. header

currentVersion shall be set to '1'

Identifierforan, | TS-S.

stationID M |NTEGER(O4294967295) All The ITS-S ID may be a pseudonym' It may Change over header
space and/or over time.

INTEGER{

protocolVersion M currentVersion(1) } (0..255)

The stationName DE is synonymous to MQTT’s Client

stationName M UTF8String(SIZE(1..23)) Al Identifier and is used to uniquely identify the client to the | header
server.
INTEGER { Indicates the type of message that was received or

transmitted.

cme(0), 0 — CME, C-ITS message event
csem(1), 1 — CSEM, Safety Evaluation data message
gtm(2), 2 — GTM, geo-tiling message
caviMessageld M scm(3), Al 3 — SCM, station configuration message header
spm(4), 4 — SPM, station platform message
v(5), 5 — C-ITS messages, excluding static speed
vss(6),

6 — static speed IVIM

r(7)} (0..255) 7 — MAPEM for the R-ITS-S

management M CsemManagementContainer All A data frame that contains CSEM management data
INTEGER({ The referenceTime represents the time at which a
- utcStartOf2004(0) CSEM is generated by the C-ITS station.
csemCreationTime M ’ All . . csem -management
oneMillisecAfterUTCStartOf2004(1)} Number of milliseconds since 2004-01-
(0..4398046511103) 01T00:00:00.000Z, as specified in ISO 8601 [i.10].
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- Use Default . L Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
The sessionNumber DE is a unique number used to
) identify the session of a C-ITS station.
sessionNumber M INTEGER(0..4294967295) All . ) . csem -management
By default, sessionNumber increments every time a
power cycle has occurred.
The sequenceNumber DE is a unique number used to
identify a collection‘of C-ITS messages sent to the C-
ITS-F.
sequenceNumber M INTEGER(0..4294967295) All . ) csem -management
By defaultsa Cs|TS Station transmits one CSEM a
minute. The/SequiencelNumber increments every
transmission.
- INTEGER { nonParticipant(7998), Ta. The participantCode is a‘pseudo name to uniquely .
participantCode 0o noSelection(7999) } (0..8000) VATS-S 1 identifya human partigipant. csem -management
Describes.theymessage type that is included in the
CSEM.(A CSEM can contain only one message type.
INTEGER {unknown(0), denm(1), ltems 1te 7.are ETSI message types.
messageType M cam(2), poi(3), spat(4), map(5), All 0~ swhen a message cannot be decoded this value is csem -management
ivi(6), ev-rsr(7), secfail(8)} (0..255) used
8 = used when message security header cannot be
verified
SEQUENCE {
rxDecoded Decoded OPTIONAL, A data frame that holds the collection of C-ITS
messageCollection M txDecoded Decoded OPTIONAL, All messages. rxDecoded and txDecoded are only used by csem
rxEncoded Encoded OPTIONAs; the C-ITS-S.
txEncoded Encoded OPTIONAL}
rxDecoded o Decoded CoITS-S A dgta frame containing the C-ITS message and its csem - .
attributes messageCollection
csem —
count M INTEGER(0..600, ...), C-ITS-S The count of message in messageCollection messageCollection -
rxDecoded
A data frame that contains the decoded C-ITS message csem —
decodedMessage M SEQUENCE OF DecodedMessage C-ITS-S and when the message was sent and which station it messageCollection -
was sent to rxDecoded
INTEGER({ The referenceTime represents the time at which a csem —
CSEM is generated by the C-ITS station. i
messageRxTxTime M utcStartOf2004(0), CoITS-S 9 °f y . mes[s)agegocljlectlon
oneMillisecAfterUTCStartOf2004(1)} Number of milliseconds since 2004-01- —rxbecoded -
(0..4398046511103) 01T00:00:00.000Z, as specified in ISO 8601 [i.10]. decodedMessage
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Use

Default

Message Tree

Data Element Identifier Format Station Description/purpose
(M/0) Value P purp Reference
csem —
destinationStationName o StationName C-ITS-S The name of the station that the message was sent to by | messageCollection
the C-ITS-S — rxDecoded -
decodedMessage
csem —
. e messageCollection
message M message IA5String C-ITS-S The decoded mgSsage content — rxDecoded -
decodedMessage
csem —
txDecoded o See rxDecoded data frame and its C-ITS-S The same.as’7xDecoded messageCollection
data elements — txDecoded -
decodedMessage
: csem —
See rxDecoded data frame and its R-ITS-S { e same QRO as rxDecoded however the messageCollection
rxEncoded (0] message has noet been decoded and will likely contain a
data elements V-ITSZS . —rxEncoded -
TS 103'097 security header
decodedMessage
. csem —
See rxDecoded data frame and its R;ITS-S TM\GAme attributes as rxDecoded however the messageCollection
txEncoded (0] message has not been decoded and will likely contain a
data elements V-ITS-S . — txEncoded -
TS 103 097 security header
decodedMessage
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11 C-ITS Message Event (CME) Data Element

The CME is designed to record a C-ITS message lifecycle. Events are:
e Sourced - identification of the event source from a data provider such as QLDTraffic
e Created — the creation of the C-ITS message or messages from a data provider data packet
¢ Relevant — when a C-ITS message's geography becomes relevant to the vehicle's position

¢ Notified — when the combination of one or more relevant C-ITS messages cause a use,case application to generate an event message to be
displayed on the HMI

e Presented — when the HMI Presentation Manager on the V-ITS-S arbitrates onésornmoreotified events and selects a message to be displayed on
the HMI based on message priority.

This message is only used by the C-ITS-S (sourced, created) and the V-ITS-3 (relevant, notified, presented).
Table 11-1: CME Data Elements

Use Default Message Tree
Data Element Identifier Format Station Description/purpose 9

(M/O) Value Reference

The DE protocolVersion is used to select the

tocolVersi M INTEGER{ 1 C-ITS-S | appropriate protocol decoder at the receiving ITS- head
protocolversion currentVersion(1) } (07.255) v-ITs-s | S eader
currentVersion shall be set to '1'
CoITS-S Identifier for an ITS-S.

stationID M |NTEGER(04294967295) V-ITS-S The ITS-S ID may be a pseudonym. It may header
change over space and/or over time.

C-ITS-S The stationName DE is synonymous to MQTT’s
stationName M UTF8String(SIZE(1..23)) VAITS-S Client Identifier and is used to uniquely identify the | header
THieT client to the server.
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N Use Default . L Message Tree
Data Element Identifier Format Station | Description/purpose
(M/O) Value Reference
Indicates the type of message that was received
or transmitted.
0 — CME, C-ITS message event
1 — CSEM, Safety Evaluation data message
_ INTEGER {cme(0), csem(1), C-ITS-S | 2 - GTM, geo-tiling message
caviMessageld M gtm(2), scm(3), spm(4), v(5), VoITS-S | 3—SCM, statigh denfiguration message header
vss(6), r(7)} (0..255)
4 — SPM, station‘platform message
5 — C-IT'S messages, excluding static speed
6 — static'speed IVIM
7="MAPEM for the R-IT S-S
C-ITS-S V4
management M VAITS%S A data frame.containing CME management data cme
INTEGER{ The reference Time represents the time at which a
N utcStartOf2004(0) C-ITS-S | GME is generated by the ITS station.
cmeCreationTime M ’ o . cme -management
oneMillisecAfterUTCStartOf200 V-ITS-S__| “Number of milliseconds since 2004-01-
4(1)} (0..4398046511103) 01700:00:00.000Z, as specified in ISO 8601 [i.10].
The sessionNumber DE is a unique number used
) C-ITS-S | to identify the session of a C-ITS station.
sessionNumber M INTEGER(0..4294967295) ) ) ) cme -management
V-IFS-S | By default, sessionNumber increments every time
a power cycle has occurred.
The sequenceNumber DE is a unique number
used to identify a collection of C-ITS messages
C-ITS-S | sentto the C-ITS-F.
sequenceNumber M INTEGER(0..4294967295) ) . cme -management
V-ITS-S | By default, a C-ITS Station transmits one CME a
minute. The sequenceNumber increments every
transmission.
INTEGER { . . .
participantCode (0] nonParticipant(7998), V-ITS-S Lgigfirgc’gargéicgﬁ is a pseudo name to uniquely cme -management
noSelection(7999) } (0..8000) participant.
CHOICE {sourced A data frame containing the events that occurred
SourcedEvent, created .
C-ITS-s | since the CMR was sent. Sourced and Created
CreatedEvent, relevant o
events M o events are C-ITS-S only. Relevant, Notified and cme
RelevantEvent, notified V-ITS-S

NotifiedEvent, presented
PresentedEvent, ... }

Presented are V-ITS-S only. The R-ITS-S does
not use this message
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/O) Value P purp Reference
A data frame containing a reference to an event
sourced 0 SourcedEvent C-ITS-S generated when the C-ITS-F receives an cme - events
actionable packet on a source data interface (for
example, QLDTraffic)
The referenceTime represents the time at which a
) INTEGER{utcStartof2004(0), CME is generated,by the ITS station.
eventTime M oneMillisecAfterUTCStartOf200 C-ITS-S R . cme — events — sourced
4(1 )} (0439804651 1 103) Number of milliseconds since 2004-01-
01T00:00:00.000Z, as specified in ISO 8601 [i.10].
dataSource M DataSourceCollectionReference C-ITS-S | A data framedescribing the source data package cme — events — sourced
INTEGER {unknown(0),
streamsGatewayQueue(1),
redcrab(2), mapemDatabase(3),
streetProNavigatorRoadNetwork
Model(4), qldTraffic(5),
auscors(6), tileDatabase(7), =\ ) cme — events — sourced
dataSourceld M Citss(8),citsf(9), ritss(10), C-ITS:S | Describessthe source of the data _ dataSource
vitss(11), streamsFP(12),
streamsGatewayVariableSpeed
Limit(13),
streetProNavigatorPlannedSpee
ds(14)} (0..255)
INTEGER{ The referenceTime represents the time at which a
CME i ted by the ITS station. - -
receivedTime M utcStartOf2004(0), C-ITS-S IS genel.'a. ed by e. station cme — events — sourced
oneMillisecAfterUTCSTartof200 Number of milliseconds since 2004-01- — dataSource
4(1)} (0..4398046511403) 01T00:00:00.000Z, as specified in ISO 8601 [i.10].
dataSourceCollectionReference | M |A5String (S1Z&(1(256)) C-Ts-s | 1henameof the file in the data lake containing | cme — events — sourced
the packet received from the data source — dataSource
A data frame describing an event item from a data
source that caused a C-ITS message to be
generated by the central station. The created
created (0] CreatedEvent C-ITS-S | eventis the link between the data source event cme — events
(for example, QLDTraffic road hazard) and the C-
ITS message generated by the C-ITS-S to
represent it.
INTEGER({ The referenceTime represents the time at which a
CME is generated by the ITS station.
eventTime M utcStartOf2004(0), C-ITS-S g y cme — events - created

oneMillisecAfterUTCStartOf200
4(1)} (0..4398046511103)

Number of milliseconds since 2004-01-
01T00:00:00.000Z, as specified in ISO 8601 [i.10].
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Data Element Identifier Format Station | Description/purpose
(M/O) Value Reference
A data frame uniquely describing an actionable
dataSourceltem M DataSourceltemReference C-ITS-S |tem.rece|ved from a data source. There may be cme — events - created
multiple dataSourceltem related to the same
sourced CME
INTEGER {unknown(0),
streamsGatewayQueue(1),
redcrab(2), mapemDatabase(3),
streetProNavigatorRoadNetwork
Model(4), qldTraffic(5),
auscors(6), tileDatabase(7), e o - cme — events — created
dataSourceld M Citss(8),citsf(9), ritss(10), C-ITS-S | Identifiesiwhére the data originated. _ dataSourceltem
vitss(11), streamsFP(12),
streamsGatewayVariableSpeed
Limit(13),
streetProNavigatorPlannedSpee
ds(14)} (0..255)
Uhique identifier for the data source item. This cme — events — created
dataSourceltemld M IA5String (SIZE(1..36)) C-ITS-S |[€value an identifier that is provided by the data
— dataSourceltem
source
updatedTime represents the time at which a CME
INTEGER{ :\sj crebatedfor TIF)dateddby t.he CZ?:(;T (I)':S station.
umber of milliseconds since -01-
updatedTime M utcStartOf2004(0), CiTS-S | 01700:00:00.000Z, s specified in ISO 8601 [i.10]. | °Te ~ SVems - created
oneMillisecAfterUTCStartOf200 A dat it b dated — datasourceltem
4(1)} (0..4398046511103) ata source itlem may be new, updated or
cancelled during the event lifecycle. This time
marks each change in the item's lifecycle.
messageltem M MessageltemReférence C-ITS-S A data fn.'ame.that contains the composite key cme — events - created
used to identify a created message
Unique identifier for the data source item. This
value contains an identifier that is provided by the cme — events — created
messageltemld M IA5String (SIZE(1..256)) C-ITS-S | data source which is concatenated with the use ~ messaqeltem
case identifier if the data source provides data for 9
multiple use cases (for example, RHW, RWW)
INTEGER {unknown(0), arlw(1), cme — events — created
useCaseld M boq(2), eebl(3), ivs(4), rhw(5), C-ITS-S | The use case for which the data is being used.

rww(6), ssv(7), twvr(8) } (0..255)

— messageltem
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Data Element Identifier Format Station Description/purpose
(M/O) Value Reference
updatedTime represents the time at which a CME
INTEGER{ is generated by the ITS station.
Number of milliseconds since 2004-01-
updatedTime M utcStartGf2004(0), CATS-S | 01T00:00:00.000Z, s specified in ISO 8601 [.10]. | S~ everts ~ created
oneMillisecAfterUTCStartOf200 A dat it b dated — messageltem
4(1)} (0..4398046511103) ata source ftem may beé new, upaated or
v cancelled duringthe event lifecycle. This time
marks each changein the item's lifecycle.
CHOICE {cam CamReference, A data frame\containing the reference to the C-
denm DenmReference, ivim ITS message generated for the messageltem.
citsMessageReference M lvimReference, mapem C-ITS-S | Only'‘BenmReference, lvimReference and cme — events - created
MapemReference, spatem MapemReferenceé areused by the C-ITS-S in the
SpatemReference} created event.
cme — events — created
A datasframeicontaining the composite key of the -
denm o DenmReference CATSSf' C TS message and optionally the content citsMessageReference
cme — events — created
originatingStationld M INTEGER(0..4294967295) C-ITS-8, | Stationld from TS 102 894-2 "
citsMessageReference
—denm
cme — events — created
sequenceNumber M INTEGER (0..65535) C-ITS-S | SequenceNumber from TS 102 894-2 "
citsMessageReference
—denm
The reference Time represents the time at which a
CME is generated by the ITS station.
INTEGER{ 9 £ mill y ) cme — events — created
. utcStartOf2004(0) Number of milliseconds since 2094-01- . -
referencetime M ’ C-ITS-S | 01T00:00:00.000Z, as specified in ISO 8601 [i.10]. itsM Ref
oneMillisecAfterUTCStart@f200 A dat it b dated clisMessagereierence
4(1)} (0..4398046511103) ata source ftem may beé new, upaated or —denm
v cancelled during the event lifecycle. This time
marks each change in the item's lifecycle.
cme — events — created
citsMessage (0] OCTET STRING C-ITS-S | Not used for CME »
citsMessageReference
—denm
- . cme — events — created
ivim o lvimReference C-ITS-S A data frame contammg_the composite key of the _
C-ITS message and optionally the content .
citsMessageReference
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Data Element Identifier Format Station Description/purpose
(M/O) Value Reference
cme — events — created
stationID M INTEGER(0..4294967295) C-ITS-S | Stationld from TS 102 894-2 .
citsMessageReference
—ivim
cme — events — created
ivildentificationNumber M INTEGER(1..32767, ...), C-ITS-S | The IVIM messagaiidentification number »
citsMessageReference
—ivim
INTEGER{ cme — events — created
timestamp M uteStartof2004(0). C-ITS-S | timestamp represéhtsithe time that the IVIM was .
oneMillisecAfterUTCStartOf200 "D citsMessageRefsrence
4(1)} (0..4398046511103) —vim
cme — events — created
citsMessage (0] OCTET STRING €-ITS-S*| Not used for CME citsMessageReference
—ivim
- . cme — events — created
mapem o MapemReference C-ITS-§ A data frame contammg_the composite key of the _

C-ITS message and optionally the content .
citsMessageReference
cme — events — created

stationID M INTEGER(0..4294967295) CATS-S | Stationld from TS 102 894-2 .
citsMessageReference
— mapem
INTEGER{ cme — events — created
timestamp M utcStartOf2004(0), C-ITS-S timestamp represents the time that the MAPEM -
oneMillisecAfterUTCStartOf200 was created citsMessageReference
4(1)} (0..4398046511103) — mapem
cme — events — created
msglssueRevision M INTEGER (0..127), C-ITS-S | The revision of the MAPEM »
citsMessageReference
— mapem

The intersection identified in the MAPEM. ICvp | SMe — events — created

intersection M INTEGER(0..65535), C-ITS-S | restricts the number of intersections in a MAPEM itsM Ref

to one. citsMessageReference
— mapem

Transport and Main Roads Specifications, December 2020

84



N Use Default . L Message Tree
Data Element Identifier Format Station | Description/purpose
(M/O) Value Reference
cme — events — created
citsMessage 0} OCTET STRING C-ITS-S | Not used for CME ~
citsMessageReference
— mapem
tilelds o SEQUENCE OF |A5String CoITS-S A list (_)f tile identifiers to which the message is cme — events - created
(SIZE(1..32)) associated.
DENM, IVIM_and, MAPEM contain geometries that
describesan event. A CME relevant event is
generatedsfor a use-case when a V-ITS-S position
causes,the €-ITS message to be used for use-
case evaluation. The"CME relevant event is
generated when the V-ITS-S enters and exits a
relevant (0] RelevantEvent V-ITS-S §, geometry's approach also when it enters and exits | cme — events
thé departure“path. For DENM this is the traces
and eyentHistory, for IVIM it is the detection zone
and relevance zone and for MAPEM the
IntersectionGeometry and the conflict zone
respectively. This data frame describes a relevant
event.
INTEGER{ . o hich a CME
eventTime represents the time at which a is
eventTime M utcStartOf2004(0), VATS-S | generated by the ITS station. cme — events - relevant
oneMillisecAfterUTCStartOf200 Number of milli ds si 2004-01
4(1)} (0..4398046511103) umber ol MITISEConds since sLUBa-91- .
01T00:00:00.000Z, as specified in ISO 8601 [i.10].
. . cme — events —
Depending on the use case, multiple C-ITS relevant
. SEQUENCE SIZE (1..3) OF message geometries may be active and used for '
citsMessageReferences M CitsMessageReference VAITS-S | ihe use case. This data frame contains references | See cme —events —
to these messages. created for content of a
citsMessageReference
A unique identifier for each session that defines
the period that a vehicle is in either a
traces/detection
pathinstanceld INTEGER(0..4294967295) V-ITS-S | zone/IntersectionGeometry(approach), cme — events - relevant

eventHistory/relevanceZone/conflict zone. The
identifier is unique for each time a vehicle is on a
message's geometry in a session
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Data Element Identifier Format Station Description/purpose
(M/O) Value Reference
enterApproachPath(0) - when a vehicle enters
traces/detectionZone/IntersectionGeometry
(approach) of an ETSI message.
exitApproachPath(1) - when a vehicle exits
ENUMERATED traces/detectionZone/IntersectionGeometry
{enterApproachPath(0)
’ approach) of anETSI message.
locationType M exitApproachPath(1), V-ITS-S (app ) g ) cme — events - relevant
enterEventPath(2), enterEventPath(2)% when a vehicle enters
exitEventPath(3)} eventHistory/detectionZone/ConflictZone of an
ETSI meSsage.
exitEventPath(3)- when a vehicle exits
eventHlistory/detectionZone/ConflictZone of an
ETSMmessage.
INTEGER {unknown(0), arlw(1),
useCaseld M boq(2), eebl(3), ivs(4), rhw(5), V-IT$-S |, The use.case for'which the data is being used. cme — events — relevant
rww(6), ssv(7), twvr(8) } (0..255)
C:ITS messages that are relevant for a use-case
may generate an HMI event if the vehicle exceeds
limits determined by the use case applications
described in PSTS011 to PSTS017. When this
Notified (0] NotifiedEvent V-ITS=S ““occurs, a notified event is generated by the V-ITS- | cme — events
S. This data frame describes which C-ITS
messages were used by the V-ITS-S to generate
the notification and what the HMI display request
was.
INTEGER{ The reference Time represents the time at which a
CME i ted by the ITS station.
eventTime M utcStartGf2004(0); V-ITS-S S gene.ra. ea by e. station cme — events - notified
oneMillisecAfterTCStartOf200 Number of milliseconds since 2004-01-
4(1)} (0..43980465%1103) 01T00:00:00.000Z, as specified in ISO 8601 [i.10].
Depending on the use case, multiple C-ITS cme — events — notified
messages (for example, MAPEM and SPATEM) '
citsMessageReferences M gﬁgﬁ;’;‘gigggré;;g) OF V-ITS-S | may be used to trigger the notification for the use See cme — events —
9 case. This data frame contains references to created for content of a
these messages. citsMessageReference
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ifi i ipti u
(M/O) Value P purp Reference
A unique identifier for each session that defines
the period that a vehicle is in either a
trace/detection
pathinstanceld M INTEGER(0..4294967295) V-ITS-S | zone/IntersectionGeometry(approach), cme — events - notified
eventHistory/relevanceZone/conflict zone. The
identifier is unique’for each time a vehicle is on a
message's geometry in a session
This numberis.generated by the V-ITS-S by a C-
ITS application. It is unique for the session
notifiedEventld M INTEGER(0..4294967295) VATS-s | Mumbertis used bythe V-ITS-S C-ITS cme — events - notified
applicationsto track natification request
acknewledgments. Refers to the latest notified
event,ID logged:
screenRegion M INTEGER {status(1), speed(2), V-ITS-S |y Refer to-RSTS 003 for details cme — events - notified
useCase(3) } (1..3)
The value/of the response from the HMI
response ENUMERATED ({ fail(0), \LITS-S presentation manager. T_he HMI prest_e_ntat_lon cme — events - notified
success(1) } manager arbitrates the display all notifications
based on message priority currentSpeed
currentSpeed (0] I(SITZEO%I)ER { oneKmPerHour(1) } V-ITS=S» | Specified where the data is available cme — events - notified
eventSpeed (0] I(SITZEO%I)ER { oneKmPerHour(1)$ VAITS-S | Specified where the data is available cme — events - notified
distanceToEventPoint (0] I(’(\)ITFO%E;?{ oneMetre(1) } V-ITS-S | Specified where the data is available cme — events - notified
roadSpeedLimit (0] I(SITZEO%I)ER { omekmPerHour() } V-ITS-S | Specified where the data is available cme — events - notified
A data frame describing the event that was sent to
Presented (0] PresentedEvent V-ITS-S | the HMI by the presentation manager including a cme — events
reference to the notified event.
INTEGER{ eventTime represents the time at which a CME is
eventTime M utcStartOf2004(0), VAITS-S generated by the ITS station. cme — events -

oneMillisecAfterUTCStartOf200
4(1)} (0..4398046511103)

Number of milliseconds since 2004-01-
01T00:00:00.000Z, as specified in ISO 8601 [i.10].

presented
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Data Element Identifier Format Station | Description/purpose
(M/O) Value Reference
A unique identifier for each session that defines
the period that a vehicle is in either a
trace/detection cme — events -
pathinstanceld M INTEGER(0..4294967295) V-ITS-S | zone/IntersectionGeometry(approach), resented
eventHistory/relevanceZone/conflict zone. The P
identifier is unique’for each time a vehicle is on a
message's geometry in a session
This numberis.generated by the V-ITS-S by a C-
ITS application. It is unique for the session
notifiedEventld M INTEGER(0..4294967295) VATS-s | Mumbertis used bythe VITS-S C-ITS cme — events -
applicationsto track natification request presented
acknewledgments. Refers to the latest notified
event,ID logged:
This numberis-generated by the HMI presentation
. \ manager. 't is,unique for a session number. It is cme — events -
presentedEventld M INTEGER(0..4294967295) RS used by the' HMI presentation manager to track presented
display acknowledgments
Refefs to the latest notified event IDs that are
current in the HMI presentation manager at the )
notifiedEventList M Eg%ﬁg‘g&rﬁﬂzat'm)) OF V-ITS:S%|~time of the presentation event. It should only crrr;i;n?é/:nts
include notifiedEventlds with different P
pathinstancelds.
. . e cme — events —
notifiedEventld M INTEGER(0..4294967295) v.ITS-s | The identity of a notified event that was currentat | oo oy
the time that the presented event was generated. e .
notifiedEventList
L - cme — events —
priority M INTEGER {oneTenth(1)} V-ITS-S The _prlorlty of a notified event that was current at presented -
(0..127) the time that the presented event was generated. e .
notifiedEventList
screenRegion M INTEGER {status(1), speed(2); V-ITS-S | Refer to PSTS 003 for details cme — events -
useCase(3) } (1..3) presented
INTEGER({
startTime M utcStartGf2004(0), V-ITS-S | The time at which the presentation event started cme — events -

oneMillisecAfterUTCStartOf200
4(1)} (0..4398046511103)

presented
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Data Element Identifier Format Station Description/purpose
(M/O) Value Reference
INTEGER{ ™ hich th ded
e time at which the presentation event ended.
endTime M UtCSta_lr‘tOfZOM(O)’ V-ITS-S | This value means that the presented event is only crrr;z;mee\}/:nts )
oneMillisecAfterUTCStartOf200 logged after the event has completed. P
4(1)} (0..4398046511103)
response M ENUMERATED { fail(0), V-ITS-S | The value of the'response from the HMI. cme — events -
success(1) } presented
Set to trug ifivendor specific diagnostic displays cme — events -
diagnosticMode M BOOLEAN V-ITS-S | are presented'en the HMI rather than the pilot resented
messagelsetfimagesiand sounds P
JThe*HMI warning unique identifier. The image
itselfwill not bertransmitted. This will be the
. . . ey warning D, displayed on the HMI regardless of cme — events -
displayedHmiMessageld M IASString(SIZE(1..32)) V-ITSS whether.the\participant is in the control or presented
treatment group. Messages are not displayed on
the HMI for the control group.
displayState M DisplayState VoITS-S A dgta frame containing a list of HMI operational cme — events -
attributes presented
brightness M INTEGER V4TSS " The brightness value of the HMI device cme — events —
presented - displayState
volume M INTEGER V-ITS-S | The volume value of the HMI device cme — events —

presented - displayState
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12 Station Configuration Message (SCM) Data Elements

The SCM is a message the contains system-wide parameters applicable to all stations and station-specific parameters.

Table 12-1: Station Configuration Message Data Specifications

N Use Default . L Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference

The DE protecolVersion is used to select the appropriate
1 All protocol‘decoder at the receiving ITS-S. header

curfentVersion shall be set to '1'

INTEGER({

protocolVersion M currentVersion(1) } (0..255)

Identifier for an"kS-S.

stationID M |NTEGER(04294967295) All The ITS-S 1D may be a pseudonym_ It may change over header
space and/er over time.

The"stationName DE is synonymous to MQTT’s Client
stationName M UTF8String(SIZE(1..23)) All Identifier and is used to uniquely identify the client to the | header
server:

Indicates the type of message that was received or
transmitted.

0 — CME, C-ITS message event
1 — CSEM, Safety Evaluation data message

_ INTEGER {cme(0), csem(f), 2 — GTM, geo-tiling message
caviMessageld M gtm(2), scm(3), spm(4),,v(5), All 3 — SCM, station configuration message header
vss(6), r(7)} (0..255)
4 — SPM, station platform message
5 — C-ITS messages, excluding static speed
6 — static speed IVIM
7 — MAPEM for the R-ITS-S
R-ITS-S | A data frame containing system and station parameters
scm M ScmStructure ; 4 scm
V-ITS-S | used to configure a station
R-ITS-S i ion- ifi
stationParameters M StationParameters The data frame that contains the station-specific sem
V-ITS-S parameters
stationParameters\Version M INTEGER(0..65535) R-ITS-S | Unique identifier for the set of station parameters scm -
" V-ITS-S | generated by the C-ITS-S. stationParameters
TS True if the device is to run the use-case applications.
] R-ITS-S : ) A scm -
citsSoftwareEnabled M BOOLEAN This can be used to stop the device operating in the .
V-ITS-S stationParameters

case that a participant leaves the pilot.
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Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
) R-ITS-S | True if the device must sign transmitted messages and scm -
securityEnable M BOOLEAN V-ITS-S | must verify signatures of incoming messages stationParameters
Controls the level of device logging data returned to the
C-ITS-F.
0 — critical errors that disrupt the normal operation of the
station
ENUMERATED {critical(0) 1 — errorssthat,occur and allow that the station to
. . ; . ’ R-ITS-S gbntinue operating normally afterward. Includes scm -
spmExceptionLogginglLevel M error(1), information(2), noritical® level ionP
debug(3)} V-ITS-S critical" levelgerrors stationParameters
2 = informationakerrors that do not affect the operation
of the station. Includes "error" and "critical" level
errors
3 — debtiglevel. Logging is defined by the needs of the
vendor for debugging purposes
Controls which messages are included in CSEM sent by
the station for the message type CAM.
ENUMERATED R-ITSs .0’ do not log any messages received or sent sem -
cambDirection M {none(0),transmit(1), receive(2), 121 | itted by th . ionP
both(3)} V&I TS-S — log only messages transmitted by the station stationParameters
2 —log only messages received by the station
3 — log messages both sent and received
Controls which messages are included in CSEM sent by
the station for the message type DENM.
ENUMERATED R-ITS-S | 0—do not log any messages received or sent sem -
denmbDirection M {none(0),transmit(1), receive(2), . . .
both(3)} V-ITS-S 1 —log only messages transmitted by the station stationParameters
2 —log only messages received by the station
3 — log messages both sent and received
Controls which messages are included in CSEM sent by
the station for the message type IVIM.
o ENUMERATED _ R-ITS-S | 0—do not log any messages received or sent sem -
ivimDirection M {none(0),transmit(1), receive(2), V-ITS-S 1 —log only messages transmitted by the station stationParameters

both(3)}

2 —log only messages received by the station
3 — log messages both sent and received
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Data Element Identifier Format Station | Description/purpose
(M/0) Value Reference
Controls which messages are included in CSEM sent by
the station for the message type MAPEM.
ENUMERATED R-ITS-S | 0—do not log any messages received or sent sem -
mapemDirection M {none(0),transmit(1), receive(2), 121 | ¢ itted by the stati tationP t
both(3)} V-ITS-S — log only messages transmitted by the station stationParameters
2 —log only messages received by the station
3 — log mesSages both sent and received
Controlsiwhichmessages are included in CSEM sent by
the stationfor the message type SPATEM.
ENUMERATED R-ITS-S | 0%downet log anyimessages received or sent sem -
spatemDirection M {none(0),transmit(1), receive(2), Y | t itted by the stati tationP t
both(3)} V-ITS-S =\log only messages transmitted by the station stationParameters
2= log only messages received by the station
3 — log'messages both sent and received
storageThreshold M INTEGER { R:/TSS | The storage threshold above which an exception is scm -
9 eightyFivePercent(85) } (50..95) VITS-S 4 reported. stationParameters
R-ITS=S fluti isi i ion i -
dopThreshold M INTEGER { four(4) } (1..10) Dilution of Precision (DOP) above which an exception is scm
\V-ITS-S 1| reported stationParameters
i R=ITS-S indi i i i -
minNumberOfSatellitesThreshold M INTEGER { fourSatellites(4) } As |r1d|cated in the NMEA G.SA string. Required to scm
(2..5) \VAITS-S | achieve acceptable positioning accuracy stationParameters
The data frame containing the MQTT topics to be used
by the station. These topics are in a templated format,
for example
<deploymentPrefix>/tile/<tileld>/signedCitsMessage Vinit
SEQUENCE flagCme Tof /<stationName>
logCme Topics . . . ) .
_ logCsemTépic, logSpTTopic’ R-ITS-S The station s_ubst|tutes its configured values for_ topic sem -
mqttTopics M : - components in angle brackets. For example, with .
tileLevelO Topic OPTIONAL; V-ITS-S | 4enl t"it2" tileld of "AU-QLD-CAVI3" and stationParameters
mapem Topic OPTIONAL, ...} eployment Al , WEIC O/ AL - an
v stationName of "QCVCWA240248" the topic to be used
by the station is:
it2/tile/AU-QLD-
CAVI3/signedCitsMessage Vinit/QCVCWA240248.
See PSTS007 for details.
R-ITS-S ini i i sem -
logCme M The_ data f_rame conta|n|ng the attributes that specify a stationParameters —
V-ITS-S | topic and its endpoint.

mqttTopics
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Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
R-ITS-S | The endpoint of the MQTT broker serving this tile. This zfar\?ic;nParameters _
brokerName M IA5String(SIZE(1..256)) allows for off-loading tile serving to brokers in separate -
V-ITS-S | ~ . 5 mgqttTopics -
jurisdictions.
logCme
scm —
. . R-ITS-S . stationParameters —
topic M IA5String(SIZE(1..256)) VAITS-S The MQTT,_topie,name. maqttTopics -
logCme
logCsem M R-ITS-S The déta frame cdntaining the attributes that specify a 2?erl?io_nParameters N
V-ITS-S |. topie,and its endpoint. maqttTopics
R-IFSJs. | /The endpoint ofthe MQTT broker serving this tile. This zfar\?ic;nParameters _
brokerName M IA5String(SIZE(1..256)) allows for off-loading tile serving to brokers in separate -
VATS-8 | & fo mgqttTopics -
jurisdictions.
logCsem
scm —
) ) R-ITS-S . stationParameters —
topic M IA5String(SIZE(1..256)) Vo168 Jhe MQTT topic name. mattTopics -
logCsem
logSpm M R:ITS-S The data frame containing the attributes that specify a 2?erl?io_nParameters B
)-ITS-S | topic and its endpoint. maqttTopics
R-ITS-S | The endpoint of the MQTT broker serving this tile. This zgar\?ic:nParameters _
brokerName M IA5String(SIZE(1:.256)) allows for off-loading tile serving to brokers in separate -
V-ITS-S | irisdicti mgqttTopics -
jurisdictions. |
ogSpm
scm —
) . R-ITS-S . stationParameters —
topic M IA5String(SIZE(1..256)) VAITS-S The MQTT topic name. mqttTopics -
logSpm
- ) . scm —
tileLevelo o V-ITS-S g'he_ data f_rame conta|n|ng the attributes that specify a stationParameters —
opic and its endpoint. -
mqttTopics
The endpoint of the MQTT broker serving this tile. This z?;Ec;lParameters _
brokerName M IA5String(SIZE(1..256)) V-ITS-S | allows for off-loading tile serving to brokers in separate mattTonics —
jurisdictions. tiIgLevepIO
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Use Default Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
scm —
. . . stationParameters —
topic M IA5String(SIZE(1..256)) V-ITS-S | The MQTT topic name. mqttTopics —
tileLevelO
- . . scm —
mapem o R-ITS-S The_ data f_rame conta|n|ng the attributes that specify a stationParameters —
topic and its"endpoint. -
mqttTopics
The€ndpdint of the MQTT broker serving this file. This | SR ~0
brokerName M IA5String(SIZE(1..256)) R-ITS-S | allowsfor/off-loading tile serving to brokers in separate mattTobics -
jurisdictions. qiiop
mapem
scm —
. . ) stationParameters —
topic M IA5String(SIZE(1..256)) RATS-S™" The MQI T topic name. maqttTopics -
mapem
. e scm —
ritssParameters 0 R-ITS-S Aadr::s;tr:rr:e that contains the R-ITS-S specific stationParameters —
p ritssParameters
INTEGER { The threshold of the difference between the timestamp scm —
spatSourceTimeDiffThreshold M threeHundredMilliseconds(300) R-ITS-S | of the SPATEM sent by the FP and the time on the R- stationParameters —
} (50..500) ITS-S above which an error is raised ritssParameters
L scm —
mapemVersionNumber M INTEGER (0..127) R-ITS-g | Used by the R-ITS-S to determine it if needs to stationParameters —
download an updated MAPEM f
ritssParameters
. . scm —
csemCamLogLimit M INTEGER {default(150)} R-ITS-S The count of CAM captured after which a CSEM is stationParameters —
(1..600) generated and logged. .
ritssParameters
. . scm —
csemDenmLogLimit M INTEGER (1..600) R-TS-g | The countof DENM captured after which a CSEM is stationParameters —
generated and logged. .
ritssParameters
. . scm —
csemivimLogLimit M INTEGER (1..600) R-TS-g | The countof IVIM captured after which a CSEM is stationParameters —
generated and logged. .
ritssParameters
. . scm —
csemMapemLogLimit M INTEGER (1..600) RATS-g | necountof MAPEM captured after which a CSEMIis | oo nparameters —
generated and logged. .
ritssParameters
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Use Default Message Tree
Data Element Identifier Format Station | Description/purpose
(M/0) Value Reference
. . scm —
csemSpatemLogLimit M INTEGER (1..600) R-ITS-g | The countof SPATEM captured after which a CSEMIs | - parameters —
generated and logged. .
ritssParameters
. scm —
ritssSoftwareUpdate M IA5String(SIZE(1..2083)) R-TS-s | The URL from which the R-ITS-S software package can | i ionparameters —
be downloaded by the device .
ritssParameters
The value used by the R-ITS-S to determine whether a scm —
ritssSoftwareCurrentVersion M IA5String(SIZE(1..32)) R-ITS-S | new software package needs to be download and stationParameters —
installed. ritssParameters
scm —
vitssParameters O V-ITS-S4| "A'data frame containing the V-ITS-S specific parameters | stationParameters —
vitssParameters
- . scm —
- SEQUENCE SIZE(1..4) OF \ ey A dataframe containing the participantCode's that are . _
participants M IA5String (SIZE(1..7)) VIRS:S | egisterad for this vehicle stationParameters
vitssParameters
Determines whether the HMI will display data. This is sem —
hmiEnabled M BOOLEAN V-ITS-5 4| WSed to maintain use-case operation and logging but stationParameters —
disable display of message for the control group of itssP
participants. vitssParameters
The timeout in milliseconds between the HMI
presentation manager making a display request to the scm —
presentationTtl M I(TT2E5%E$ { twoSecondg{aQ00)4 V-ITS-S | HMI and the HMI response for the same presented|d stationParameters —
v after which is it deemed that the HMI has not responded vitssParameters
to the request and an error is generated.
Within this distance from a tile to which the V-ITS-S has
INTEGER { ggégsr.sg?ﬁﬂzﬁ;?&gg ;neessss:g?:ss"It'rtlies\(/i-ils-{:rﬁemi”slI sem =
tileApproachBuffer M fiveHundredMetres(500)} V-ITS-S t so that the t i fth hicl : before it ent stationParameters —
(0..1000) set so that the travel time of the vehicle before it enters vitssParameters
the new tile exceeds the time required to download the
required C-ITS messages from the C-ITS-S.
Cohda specific parameter that when set to true causes scm —
collectADR M BOOLEAN V-ITS-S | the V-ITS-S to upload Advanced Diagnostic Records stationParameters —
(ADR) diagnostic files to the server. vitssParameters
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N Use Default . L Message Tree
Data Element Identifier Format Station Description/purpose

(M/0) Value Reference
ucArlwEnabled
ucBogEnabled
ucEeblEnabled
uclvsEnabled When set to true the specified ICVP use-case scm —

M BOOLEAN V-ITS-S | application operates on the station providing stationParameters —
ucRhwEnabled citsSoftwareEnabled is true vitssParameters
ucRwwEnabled
ucSsvEnabled
ucTwvrEabled
ucArlwPresentationEnabled
ucBogPresentationEnabled This element depends on citsSoftwareEnabled ,
ucEeblPresentationEnabled uc*Enabledhand’hmiEnabled to be true. When this
uclvsPresentationEnabled elementis Set to true then the use-case application scm —

) M BOOLEAN VATS-S | digplays messages to the HMI otherwise message stationParameters —
ucRhwPresentationEnabled generated by the application are ignored by the HMI vitssParameters
ucRwwPresentationEnabled Presentation Manager. This allows for individual control
ucSsvPresentationEnabled of use-case HMI displays
ucTwvrPresentationEabled

. . scm —
tileSetVersion M INTEGER(0..65535) VITS-g | Used by the V-ITS-Sto determine whether a new tile set | 4,0 parameters —
is to be downloaded. h
vitssParameters
. . scm —
staticSpeedivimSetVersion M INTEGER(0..65535) v-ITs-g | Used by the V-ITS-S to determine whether a new static | oo rameters —
speed IVIM is to be downloaded .
vitssParameters
. . scm —
csemCamLogLimit M INTEGER+{default(150)} V-ITS-S The count of CAM captured after which a CSEM is stationParameters —
(1..600) generated and logged. .
vitssParameters
. . scm —
csemDenmLogLimit M INTEGER (1..600) V-ITS-g | he countof DENM captured after which a CSEM is stationParameters —
generated and logged. .
vitssParameters
. . scm —
csemivimLogLimit M INTEGER (1..600) V-ITs-g | Ihe countof IVIM captured after which a CSEM is stationParameters —
generated and logged. .
vitssParameters
. . scm —
csemMapemLogLimit M INTEGER (1..600) V-ITs-g | The countof MAPEM captured after which a CSEMis | i parameters —
generated and logged. h
vitssParameters
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N Use Default . L Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
. . scm —
csemSpatemLogLimit M INTEGER (1..600) VATS-g | 1he oount of SPATEM captured afterwhich a CSEMS | stationparameters -
9 gged. vitssParameters
. scm —
vitssSoftwareUpdate M IA5String(SIZE(1..2083)) VATS-s | [he YRL from sehich the VAITS-S software package can | stationParameters -
y vitssParameters
The valug used by the V-ITS-S to determine whether a scm —
vitssSoftwareCurrentVersion M IA5String(SIZE(1..32)) V-ITS-S | new software package needs to be download and stationParameters —
installed. vitssParameters
R-ITS-S -
systemParameters M The data frame containing the system-wide parameters scem
V-ITS-S systemParameters
. ) RAITS-S\.}/ The vltieused by the station to determine whether the | scm —
systemParametersVersion M IASString(SIZE(1..32)) VATS-S | parameters have changed and need to be applied. systemParameters
camRate M INTEGER(1..10) 10 R-ITS-S ) Ratewat which CAMS are produced by the station. scm- system-
h V-ITS-S., |/ Unit: times/seconds collection
loaFrequenc M INTEGER 60 R-ITS-S{| This element applies to CME and SPM only. CSEM scm —
grreq Y {defaultOneMinute(60)} (5..300) V-ITS'S” | controlled by csemLogWatchdogTimeout systemParameters
INTEGER { CSEM are typically sent based on the accumulation of
csemLogWatchdogTimeout M defaultTenMinutes(10) R-ITS-S | C-ITS messages (see csem*LogLimit parameters). If a scm —
(1..1440) V-ITS-S CSEM has not been sent for this time then a CSEM is systemParameters
h sent with the current messages and counts
INTEGER The period, up to which the station must retain log
logMessageRetentionWindow M {minutesOneDay(#440)} RITS-S | messages that can't be uploaded to the C-ITS-F sem =
(1..4320) V-ITS-S | because of connectivity issues. These messages will be systemParameters
v uploaded when communications is re-established
itionA tati M BOOLEAN V-ITS-S TRUE - enable position augmentation scm —
positionAugmentation e FALSE - disable position augmentation systemParameters
R-ITS-S -
scmsEA M IA5String(SIZE(1..2083)) The endpoint of the Enrolment Authority scm
V-ITS-S systemParameters
scmsAA R-ITS-S -
M IA5String(SIZE(1..2083)) The endpoint of the Authorisation Authority scm
V-ITS-S systemParameters
A data frame containing the ARLW use-case parameters | S0 —
arlwParameters O V-ITS-S to be used by the statign P systemParameters -
Y arlwParameters
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
, See PSTS013 scm —
speedMin M INTEGER (0..200) V-ITS-S N systemParameters -
Unit: km/hr arlwParameters
See PSTS013 scm —
speedMax M INTEGER (0..200) V-ITS-S N systemParameters -
Unit: km/hr arlwParameters
See PSTS043 sem -
speedClear M INTEGER (0..200) V-ITS-S s systemParameters -
Units km/hr arlwParameters
_ See PSTS013 sem —
decelerationSafe M INTEGER(0..100) V-ITS-S N . systemParameters -
Unit: decimetre/sec/sec arlwParameters
Seg’PSTS013 sem -
decelerationMin M INTEGER(0..100) VIS:S | T systemParameters -
Unit: decimetre/sec/sec arlwParameters
SN See PSTS013 sem —
i ee
thresholdHigh M eebIThresholdH|gh_(30), V-ITS-S . . systemParameters -
eeblThreshoIdMedlum(100) } Unit: decisecond
arlwParameters
(0..250)
INTEGER { sem
i See PSTS013 -
thresholdMedium M ::Eggiiﬂg:gm{g&ﬁg%a00) ) V-ITS-S N ) systemParameters -
Unit: decisecond arlwParameters
(0..250)
INTEGER { sem
i See PSTS013 -
thresholdLow M Z:E:m::gﬂg:gm‘ggﬁ:}%a a0)} V-ITS-S . ) systemParameters -
Unit: decisecond arlwParameters
(0..250)
- scm —
bogParameters O V-ITS-S The data frame containing the BO.Q use-case systemParameters -
parameters to be used by the station
bogParameters
INTEGER { default2meters(200) sem =
lateralOffset M V-ITS-S | See PSTS017 systemParameters -
}(0..10000)
bogParameters
INTEGER { default120sec(120) sem —
updateRate M V-ITS-S | See PSTS017 systemParameters -
}(0..10800)
bogParameters
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
, See PSTS017 sem -
speedMin M INTEGER (0..200) V-ITS-S N systemParameters -
Unit: km/hr bogParameters
See PSTS017 sem -
speedMax M INTEGER (0..200) V-ITS-S N systemParameters -
Unit: km/hr bogParameters
See PSTS047 sem -
speedClear M INTEGER (0..200) V-ITS-S s systemParameters -
Units km/hr bogParameters
_ See PSTS017 sem —
decelerationSafe M INTEGER(0..100) V-ITS-S N . systemParameters -
Unit: decimetre/sec/sec bogParameters
See"PSTS017 sem —
decelerationMin M INTEGER(0..100) VIS:S | T systemParameters -
Unit: decimetre/sec/sec bogParameters
A See PSTS01 scm
. 7 -
thresholdHigh M eebIThresholdH|gh_(30), V-ITS-S e_e . systemParameters -
eeblThreshoIdMedlum(100) } Unit: decisecond
bogParameters
(0..250)
INTEGER { sem
i See PSTS017 -
thresholdMedium M eebIThreshoIdngh.(?)O), V-ITS-S e.e ) systemParameters -
eeblThresholdMedium(100)} Unit: decisecond
bogParameters
(0..250)
INTEGER { sem
i See PSTS017 -
thresholdLow M eeblThreshoIdngh.(SO), V-ITS-S e.e ) systemParameters -
eeblThresheldMedium(1Q0) } Unit: decisecond
bogParameters
(0..250)
- scm —
eeblParameters O V-ITS-S The data frame containing the EE.BL use-case systemParameters -
parameters to be used by the station
eeblParameters
ENUMERATED
{lessThan50m(0),
lessThan100m(1), sem —
relevanceDistance (0] lessThan200m(2), V-ITS-S | See PSTS011 systemParameters -
less Than500m(3), eeblParameters
lessThan1000m(4),
lessThan5km(5),

lessThan10km(6), over10km(7)}
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(/o) Value prionipurp Reference
INTEGER { noTrace(0), scm —
traceLength M eebldefault300m(300) } V-ITS-S | See PSTS011 systemParameters -
(0..1000) eeblParameters
scm —
lateralOffset M INTEGER { default2meters(200) V-ITS-S | See PSTS011 systemParameters -
}(0..10000)
eeblParameters
, See PSTS044 sem -
tvspeedMin M INTEGER (0..200) N systemParameters -
Units km/hr eeblParameters
See PSTS011 sem -
tvspeedMax M INTEGER (0..200) N systemParameters -
Unit: km/hr eeblParameters
See"PSTS011 sem —
tvDecelaration M INTEGER(0..100) " . systemParameters -
Unit: decimetre/sec/sec eeblParameters
INTEGER { scm —
validityDuration M defaultTwoSeconds(2) } V-ITS-S |\See PSTS011 systemParameters -
(0..86400) eeblParameters
) See PSTS011 scm -
speedMin M INTEGER (0..200) VEITS-S . systemParameters -
Unit: km/hr eeblParameters
See PSTS011 sem -
speedMax M INTEGER (0..200) V-ITS-S " systemParameters -
Unit: km/hr eeblParameters
See PSTS011 sem -
speedClear M INTEGER (0..200) V-ITS-S " systemParameters -
Unit: km/hr eeblParameters
) See PSTS011 sem -
speedFinal M INTEGER (0..200) V-ITS-S . systemParameters -
Unit: km/hr eeblParameters
) See PSTS011 sem -
decelerationSafe M INTEGER(0..100) V-ITS-S . . systemParameters -
Unit: decimetre/sec/sec eeblParameters
o See PSTS011 sem -
decelerationMin M INTEGER(0..100) V-ITS-S systemParameters -

Unit: decimetre/sec/sec

eeblParameters
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
INTEGER { sem
i See PSTS011 -
thresholdHigh M ::Egmﬁiﬂg:gm{g&fg&a00) } V-ITS-S N ) systemParameters -
(0.250) Unit: decisecond eeblParameters
A See PSTSO014 sem -
i ee
thresholdMedium M eebIThresholdH|gh_(30), V-ITS-S . . systemParameters -
eeblThresholdMedium(100) } Unit: decisécond bIP
(0..250) eeblParameters
INTEGER { y sem
i See PSTS011 -
thresholdLow M ::Egmﬁiﬂg:gm{g&fg&a00) } V-ITS-S \\ ) systemParameters -
(0.250) Unit: decisecond eeblParameters
scm —
hopLimit M INTEGER { noHops(0) } (0..5) V:ITS-§ | See’PSTS011 systemParameters -
eeblParameters
The data frame containing the IVS use-case parameters | SC —
ivsParameters (0] V-ITS-S ining P systemParameters -
10 be used by the station .
ivsParameters
INTEGER { default120sec(120) sem =
updateRate M V-ITS-S | See PSTS018 systemParameters -
}(0..10800) ;
ivsParameters
The data frame containing the RHW use-case sem =
rhwParameters O V-ITS-S 9 . systemParameters
parameters to be used by the station
— rhwParameters
INTEGER { Gefauttmeters(200) sem =
lateralOffset M V-ITS-S | See PSTS016 systemParameters
}(0..10000)
— rhwParameters
INTEGER { default1208ec(120) sem =
updateRate M V-ITS-S | See PSTS016 systemParameters
}(0..10800)
— rhwParameters
) See PSTS016 sem -
speedMin M INTEGER (0..200) V-ITS-S . systemParameters
Unit: km/hr — rhwParameters
See PSTS016 sem -
speedMax M INTEGER (0..200) V-ITS-S . systemParameters
Unit: km/hr — rhwParameters
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
See PSTS016 sem —
speedClear M INTEGER (0..200) V-ITS-S . systemParameters
Unit: km/hr — rhwParameters
_ See PSTS016 sem -
decelerationSafe M INTEGER(0..100) V-ITS-S . . systemParameters
Unit: decimetré/sec/sec _thwParameters
o See PSTS046 sem -
decelerationMin M INTEGER(0..100) V-ITS-S » \ systemParameters
Unitdecimetre/sec/sec _rhwParameters
INTEGER { sem
i See)\PSTS016 -
thresholdHigh M eebIThresholdH|gh_(30), V-ITS-S ) ) systemParameters
eeblThresholdMedium(100) } Unit: decisecond
— rhwParameters
(0..250)
INTEGER { sem
i See PSTS016 -
thresholdMedium M eebIThreshoIdngh_(?)O), V-ITS-S . . systemParameters
eeblThreshoIdMedlum(100) } Unit: decisecond
— rhwParameters
(0..250)
INTEGER { sem
i See PSTS016 -
thresholdLow M Z:EHE:ZEEEEHEQ&?(H00) } V=IIS-S N ) systemParameters
Unit: decisecond _rhwParameters
(0..250)
- scm —
rwwParameters O V-ITS-S The data frame containing the RWW use-case systemParameters
parameters to be used by the station
— rwwParameters
INTEGER { Gefauttmeters(200) sem =
lateralOffset M V-ITS-S | See PSTS015 systemParameters
}(0..10000)
— rwwParameters
INTEGER { default1208ec(120) sem =
updateRate M V-ITS-S | See PSTS015 systemParameters
}(0..10800)
— rwwParameters
) See PSTS015 sem -
speedMin M INTEGER (0..200) V-ITS-S . systemParameters
Unit: km/hr — rwwParameters
See PSTS015 sem -
speedMax M INTEGER (0..200) V-ITS-S . systemParameters
Unit: km/hr — rwwParameters
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
See PSTS015 sem —
speedClear M INTEGER (0..200) V-ITS-S . systemParameters
Unit: km/hr — rwwParameters
_ See PSTS015 sem -
decelerationSafe M INTEGER(0..100) V-ITS-S N . systemParameters
Unit: decimetré/sec/sec — rwwParameters
o See PSTS045 sem -
decelerationMin M INTEGER(0..100) V-ITS-S » \ systemParameters
Unitdecimetre/sec/sec _rwwParameters
INTEGER { sem —
thresholdHigh M eeblThresholdHigh(30), V-ITS-S ROIFSTSQIS systemParameters
eeblThresholdMedium(100) } Unit: decisecoend
(0..250) — rwwParameters
INTEGER { sem —
thresholdMedium M eeblThresholdHigh(30), VAITS-S SNESS015 systemParameters
eeblThresholdMedium(100) } Unit: decisecond
(0..250) — rwwParameters
INTEGER { sem —
thresholdLow M Z:E:m::ggg:guggﬁ’g%a00) } V=IIS-S Se.e-PSTIS 015 systemParameters
(0..250) Unit: decisecond _rwwParameters
- scm —
ssvParameters O V-ITS-S The data frame containing the EE.BL use-case systemParameters -
parameters to be used by the station
ssvParameters
INTEGER { Gefauttmeters(200) sem =
lateralOffset M } (0..10000) V-ITS-S | See PSTS012 systemParameters -
- ssvParameters
INTEGER { scm —
camTimeout M ssvCamTimeoutOneSecondDef V-ITS-S | See PSTS012 systemParameters -
ault(10) } (1..100) ssvParameters
) See PSTS012 scem -
tvspeedMin INTEGER (0..200) . systemParameters -
Unit: km/hr ssvParameters
See PSTS012 sem -
tvspeedMax INTEGER (0..200) . systemParameters -
Unit: km/hr ssvParameters
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
See PSTS012 sem —
tvspeedMax INTEGER (0..200) . systemParameters -
Unit: km/hr ssvParameters
, See PSTS012 scm =
speedMin M INTEGER (0..200) V-ITS-S N systemParameters -
Unit: km/hr ssvParameters
See PSTS012 sem =
speedMax M INTEGER (0..200) V-ITS-S s systemParameters -
Units km/hr ssvParameters
See PSTS012 sem —
speedClear M INTEGER (0..200) V-ITS-S N systemParameters -
Unit: km/hr ssvParameters
See"PSTS012 sem —
speedFinal M INTEGER (0..200) V-ITS-S " systemParameters -
Unit: km/hr ssvParameters
) See PSTS012 scm -
decelerationSafe M INTEGER(0..100) V-ITS-S N . systemParameters -
Unit: decimetre/sec/sec ssvParameters
) ) See PSTS012 scm -
decelerationMin M INTEGER(0..100) VEITS-S . ) systemParameters -
Unit: decimetre/sec/sec ssvParameters
S See PSTS012 sem -
i ee
thresholdHigh M eebIThreshoIdngh_(?)O), V-ITS-S . . systemParameters -
eeblThreshoIdMedlum(100) } Unit: decisecond
(0..250) ssvParameters
INTEGER { sem
i See PSTS012 -
thresholdMedium M eebIThreshoIdngh.(?:O), V-ITS-S ) . systemParameters -
eeblThresholdMedium(100) } Unit: decisecond P t
(0..250) ssvParameters
INTEGER { sem —
thresholdLow M eeblThresholdHigh(30), V-ITS-S See PSTS012 systemParameters -
eeblThresholdMedium(100) } Unit: decisecond
(0..250) ssvParameters
- scm —
twvrParameters O V-ITS-S The data frame containing the TWVR use-case systemParameters -
parameters to be used by the station
twvrParameters
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Data Element Identifier Use Format Default Station Description/purpose Message Tree
ifi i ipti u
(M/0) Value P purp Reference
, See PSTS014 scm -
speedMin M INTEGER (0..200) V-ITS-S N systemParameters -
Unit: km/hr arlwParameters
See PSTS014 scm -
speedMax M INTEGER (0..200) V-ITS-S N systemParameters -
Unit: km/hr twvrParameters
See PSTS044 scm -
speedClear M INTEGER (0..200) V-ITS-S s systemParameters -
Unitkno/hr twvrParameters
_ See PSTS014 scm -
decelerationSafe M INTEGER(0..100) V-ITS-S N . systemParameters -
Unit: decimetre/sec/sec twvrParameters
See"PSTS014 scm —
decelerationMin M INTEGER(0..100) \Tss | CET systemParameters -
Unit: decimetre/sec/sec twyvrParameters
N EoeR See PSTS014 scm —
thresholdHigh M eebIThresholdH|gh_(30), V-ITS-S e_e . systemParameters -
eeblThreshoIdMedlum(100) } Unit: decisecond twvrParameters
(0..250)
INTEGER { sem
i See PSTS014 -
thresholdMedium M eebIThreshoIdngh.(?)O), V-ITS-S e.e ) systemParameters -
eeblThresholdMedium(100)} Unit: decisecond twyrParameters
(0..250)
INTEGER { sem
i See PSTS014 -
thresholdLow M Z:E:m::ggg:gu‘ggﬁg%a a0) 3 V-ITS-S e.e- . systemParameters -
Unit: decisecond twvrParameters

(0..250)
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13 Geomessaging Tile (GTM) Data Elements

The GTM implements the distribution of tile data to the stations. Tiles are hierarchal. For example, the world tile has Australia (AU) as a tile and the AU tile
has Queensland (QLD) as a tile. This hierarchy continues until the tile size has limited the number of C-ITS messages applicable to a tile to a number that is

manageable by a V-ITS-S software.

Table 13-1 - Geomessaging Tile Data Specification

Use Default Message Tree
Data Element Identifier Format Station Description/purpose 9
(M/0) Value Reference
INTEGER({ The DE protocolVlersion is used to select the appropriate
protocolVersion M currentVersion(1) 1 V-ITS-S protoeol decoder-at the receiving ITS-S. header
}(0..255) currentVersion shall be setto '1'
Identifier for-an ITS-S.
stationID M |NTEGER(O4294967295) \LITS-S The ITS-S'ID may be a pseudonym. It may Change over header
space and/or over time.
The stationName DE is synonymous to MQTT’s Client
stationName M UTF8String(SIZE(1..23)) V-ITS<S ldentifier and is used to uniquely identify the client to the header
server.
Indicates the type of message that was received or
transmitted.
0 — CME, C-ITS message event
1 — CSEM, Safety Evaluation data message
_ INTEGER {cme(0), csem(1), gtm(2); 2 — GTM, geo-tiling message
caviMessageld M (s(;:rr;(s?as)) spm(4), v(5), vss(B)nr(7)} All 3 — SCM, station configuration message header
4 — SPM, station platform message
5 — C-ITS messages, excluding static speed
6 — static speed IVIM
7 — MAPEM for the R-ITS-S
gtm M V-ITS-S The data frame containing the geo-tile message elements gtm
management M V-ITS-S The data frame containing the management elements gtm —
management
INTEGER{ The timeStamp represents the time at which the geoTile
message was generated for transmission to the client. _
timeStamp M utcStartOf2004(0), V-ITS-S gtm .
oneMillisecAfterUTCStartOf2004(1)} managemen
(0..4398046511103) Unit: milliseconds
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- Use Default . L Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
tiles M .Srillze%l;ENCE SIZE (1..1500) OF V-ITS-S The data frame containing the collection of tiles gtm —tiles
tileld M |ABString (SIZE(1..32)) vATS-s | Lhe unique identifier of the tile, for example, AU-QLD- gtm — tiles
tileVersion M INTEGER (0..65535) V-ITS-S Used to identify the version of the tile gtm — tiles
referral M SEQUENCE SIZE (1..8) OF Topic viTs-s | 1hedataframe used to identify if there are more levels of | o) _ jjeq
tiles in the hierarchy below this level
ADE s used to identify an MQTT broker for a topic.
When, nextLevekis true brokerName and topic refers to the
MQTT topie that contains the sub-tiles of this tile. gtm —tiles —
brokerName M UTF8String(SIZE(1..256)) V-ITS-§ When nextLevelis false then at least one and optionally up | referral
to eightisets of brokerName and topic may be specified
that refer to the topics that have the C-ITS message for the
tile,
A topic DE is the fully qualified name of the AWS loT MQTT
topic.
When nextLevel is true brokerName and topic refers to the _
topic M UTF8String(SIZE(1..256)) VeSS MQTT topic that contains the sub-tiles of this tile. gt;’n - tllles -
When nextLevel is false then at least one and optionally up | "e'erra
to eight sets of brokerName and topic may be specified
that refer to the topics that have the C-ITS message for the
tile.
parentTile o |A5String (SIZE(1..32)) VATS.s | Usedtonavigate up through the file hierarchy when a gtm — tiles
station moves between tiles
nextLevel M BOOLEAN V-ITS-S "I:';Lljseelf this tileld has child tiles. False otherwise. When gtm — tiles
. SEQUENCE SIZE (1..3) OF 1A5String Ta. The full MQTT topic name for the collection of AUSCORS o
rtkStations o (SIZE(1..128)) VATS-S | relevant to this tile gtm — tiles
CHOICE {rectangle RectTile, polygon - . .
geography 0 SEQUENCE (SIZE(3..999)) OF VTs:s | The deta frame containing the geography of he tleasa | aim - tles -
Vertex} } 9 polygon. geography
rectangle o V-ITS-S The data frar_ne containing the geography of the tile as a gtm — tiles —
rectangular tile. geography
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- Use Default . L Message Tree
Data Element Identifier Format Station Description/purpose
(M/0) Value Reference
north The latitude part of the specification of a rectangle. gtm — tiles -
9] INTEGER (-900000000..900000001) V-ITS-S Optional because of the CHOICE between rectangle and geography -
south I
polygon. rectangle
cast . INTEGER (- VTSS The. longitude part of the specification of a rectangle. gtm — t“is -
west 1799999999..1800000001) -lo- Optional because of the CHOICE between rectangle and gec;gra[? y-
polygon. rectangle
polygon V-ITS-S The dataframe containing the geography of the tile as a gtm — tiles —
polydon: geography
Thenatitude part of the specification of a polygon. gtm — tiles -
latitude 0 INTEGER (-900000000..900000001) V-ITS-S Obptional because ofthe CHOICE between rectangle and geography -
polygon. polygon
The.engitude part of the specification of a polygon. gtm — tiles -
lonai INTEGER (- ;
ongitude o 1799999999..1800000001) V=T8-S Optional because of the CHOICE between rectangle and geography -
N polygon. polygon
Collection for general use with the usage agreed by
usageTags (0] ISAE5(§tlf'EN(%IIEZ(I§1 64)) V-ITS:S application. For example, may be used to specify whether gtm — tiles
9 a a use case is active for a tile "<RHW: false>"
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14 EtsiMessageCollection Data Elements

This message is used to publish collections of C-ITS messages. Current this is only used for publishing static speed IVIM. There is up to 2,500 static speed
IVM per tile in the ICVP pilot area. This number of tiles is too large to publish separately via MQTT. This message is used to aggregate static speed IVIM into
packets limited by the AWS IoT MQTT package size limit.

- Use Default . L Message Tree
Data Element Identifier Format Station Description/purpose
(M/O) Value Reference

When the co6llection of C-ITS messages published using this
message’exceeds the facilities layer maximum packet size
uniqueld M IA5String (SIZE(1..256)) V-ITS-S | the collection is split into several packets. This element is a
unique, identifier for.the collection of packets (containers)
containing the messages.

INTEGER {utcStartOf2004(0), ETSI TS 102.894-2"TimestamplTS data element of the time

creationTime M oneMillisecAfterUTCStartOf2004(1)} V-ITSSS )
(0..4398046511103) that thesmessage was displayed on the HMI
tileld M IA5String (SIZE(1..32)) VAITSSS The unique identifier of the tile, for example, AU-QLD-
CAVI15
A version number for the collection of messages contained
collectionVersionNumber M INTEGER(0..65535) V-ITS:S%_in this message. For example, the
staticSpeedlvimSetVersion
containerNumber M INTEGER(0..127) V4TSS | The number of this container within the set
containerNumberTotal M INTEGER(0..127) V-ITS-S | The total number of containers in this set
messageCount M INTEGER(0..4294967295) V-ITS-S | The number of messages in this container
totalMessageCount M INTEGER(0..4294967295) V-ITS-S | The total number of messages in all containers of the set
messages M SEQUENCE OF/OCTET STRING V-ITS-S | The collection of UPER encoded messages.
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