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1. SCOPE

This SAE Standard specifies a message set, and its data frames and data elements, for use by applications that use
vehicle-to-everything (V2X) communications systems.
1.1 Purpose

The purpose of this SAE Standard is to support interoperability among V2X applications through the use of a standardized
message set and its data frames and data elements. In some cases, this standard also provides information that is useful

in understanding how to apply the message set to V2X applications.

2. REFERENCES

2.1 Applicable Do

The following public
latest issue of SAE (
2.1.1 SAE Publicat

Available from SAE
and Canada) or +1 7

SAE J2540 Mes
SAE J2540-2 ITIS
SAE J2945/C Req
SAE J2945/1  On-

SAE J2945/1B Req

SAE J2945/3 Req

SAE J2945/5 Sen

21.2

Available from |EEH
www.ieee.org.

IEEE Std 1609.2

cuments

btions form a part of this specification to the extent specified herein. Unless’oth
ublications shall apply.

ons

nternational, 400 Commonwealth Drive, Warrendale, PA 15096=0001, Tel: 877-6
24-776-4970 (outside USA), www.sae.org.

sages for Handling Strings and Look-up Tables in ATIS/Standards
Phrase Lists (International Traveler Information<Systems)
uirements for Probe Data Collection Applications

Board System Requirements for V2V Safety Communications
uirements for Non Light Duty \ehieles and Motorcycles

Lirements for Road WeathenApplications

ice Specific Permissions and Security Guidelines for Connected Vehicle Applicat

IEEE Publications

E Operations Center, 445 and 501 Hoes Lane, Piscataway, NJ 08854-4141,
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for Applications and
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Ve gerevessa
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www.rtcm.org.
RTCM 10402.3
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this SAE Technical

D6-7323 (inside USA

nt

sage Set Dictionary

2.2.2 U.S. Dept. of

Transportation, National Transportation Library

Available on-line from the National Transportation Library at http://ntl.bts.gov.

Cooperative Intersection Collision Avoidance System Limited to Stop Sign and Traffic Signal Violations (CICAS-V), Task 10
Final Report Dated 09-30-2008 which is available at https://rosap.ntl.bts.gov/view/dot/4143.

2.2.3 U.S. Department of Transportation, National ITS Architecture

Available online at https://www.arc-it.net.
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2.2.4 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel: 610-
832-9585, www.astm.org.

ASTM E2158-01  Standard Specification for Dedicated Short Range Communication (DSRC) Physical Layer Using
Microwave in the 902 to 928 MHz Band

ASTM E2213 -03 Standard Specification for Telecommunications and Information Exchange Between Roadside and
Vehicle Systems - 5 GHz Band Dedicated Short Range Communications (DSRC) Medium Access
Control (MAC) and Physical Layer (PHY) Specifications

225

IEEE Publications

Available from |EEH
www.ieee.org.

IEEE Std 1609.0

IEEE Std 802.11

IEEE Std 1609.12
3. TERMS AND DH
For the purposes of

3.1 Definitions

For the purposes of

3.1.1  ACTUATED
A type of traffic con
detector inputs. A s
semi-actuated as we

3.1.2 APPROACH
All lanes of traffic md

lane(s). In the conte
to an intersection o

E Operations Center, 445 and 501 Hoes Lane, Piscataway, NJ 08854-4141,

EEE Guide for Wireless Access in Vehicular Environments (WAVE) - Architectur

Standard for LAN/MAN - Specific requirements Part 11: Wireless\LAN Medium A
and Physical Layer (PHY) Specifications (and all published Corrigenda for this st3

Tel: 732-981-0060,

A1

ccess Control (MAC)
ndard)

Praft IEEE Standard for Wireless Access in Vehicular Environments (WAVE) - Identifiers.

EFINITIONS

his standard, the following definitions, abbreviations, and acronyms apply.

his standard, the following definitions shall apply.
OPERATION

rol signal operation in,which some or all signal phases are operated on the bas
ignal without any actuation runs on either fixed time or time of day operatio
Il.

ving towards an intersection or a midblock location from one direction, including
t of this'standard, an approach is an arbitrary collection of lanes used in the flow|
I @ midblock location. An approach is typically identified by its general flow,

is of actuation, e.g.,
h. A signal may be

hny adjacent parking
of traffic proceeding
.e., “the east-bound

approach.” In this st

ndard _an annroach consists of one or maore motorvehicle lanes of travel aswell g
y 1o g y

5 possible pedestrian

lanes, parking lanes, barriers, and other types of lane objects some of which cross the path of the motor vehicle travel.
Approach is also used in certain messages to specify where one or more lanes begin, regardless of whether the lane is

ingress or egress.

3.1.3 APPROACHING VEHICLE

An equipped vehicle whose trajectory will or may intersect the HV as the HV maintains its own trajectory.

3.14

BACK OFFICE (BO)

A back office infrastructure element that consumes data from, or provides data to, the roadside Infrastructure or other
devices capable of V2X communications (e.g., vehicles).
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3.1.5 BLOB

Binary large object, a term used in software to describe sequences of octets or bytes where any inner encoding or meaning
is not visible.

3.1.6 CERTIFICATE AUTHORITY (CA)

A back office infrastructure element which interacts with the HV and the RSU to enter into a dialog with the HV and provide
certification services. A primary goal of the CA is to manage the collection of certificates for V2X devices.

3.1.7 COMPUTED LANE
A lane drivable by motorized vehicle traffic which shares its path definition with another nearby lane at the same intersection.

It is one of several types of basic lanes defined in the message set. The computed lane allows saving of message bytes
used to express the geometric path of multiple lanes approaching an intersection with the same genefal path.

3.1.8 CONFLICT MONITOR

A device used to detect and respond to improper or conflicting signal indications and imprepér operating voltages in a traffic
controller assembly.

3.1.9 CONTROLLER ASSEMBLY
A complete electrical device mounted in a cabinet for controlling the operation of a highway traffic signal.
3.1.10 CONTROLLER UNIT
That part of a contro|ler assembly which is devoted to the selection and timing of the display of signal |ndications.
3.1.11 CROSSING|VEHICLE

An equipped vehiclel whose trajectory will or may intersect the HV as the HV changes its own trajectqry to make a turning
maneuver.

3.1.12 CYCLE
One complete sequgnce of signal indjeations.
3.1.13 CYCLE LENGTH

The duration of one gomplete:sequence of signal indications. The cycle length is not generally fixed at|actuated controllers.

3.1.14 DARK MODE

Dark mode indicates that all signal indications are off. Transmission of dark mode may commonly be associated with
signalized intersections, ramp meters, lane control, beacons, and power shutdown. When using a SPAT message to convey
a non-signalized all-way stop intersection, the dark mode indicates that the signage is missing for the particular
approach(es).

3.1.15 DATA CONCEPT
Any of a group of data dictionary structures defined in this standard (e.g., data element, data element concept, entity type,

property, value domain, data frame, or message) referring to abstractions or things in the natural world that can be identified
with explicit boundaries and meaning and whose properties and behavior all follow the same rules.
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3.1.16 DATA CONSUMER
Any entity in the ITS environment which consumes data.
3.1.17 DATA DICTIONARY

An information technology for documenting, storing, and retrieving the syntactical form (i.e., representational form) and
some usage semantics of data elements and other data concepts.

3.1.18 DATA ELEMENT
A syntactically formal representation of some single unit of information of interest (such as a fact, proposition, observation,

etc.) with a singular instance value at any point in time, about some entity of interest (e.g., a person, place, process, property,
object, concept, assciation, state, event). A data element is considered indivisible.

3.1.19 DATA FRANE
A data frame is a coflection of two or more other data concepts in a known ordering. These'data congepts may be simple
(data elements) or complex (data frames). A construct composed entirely of an octet string’is considerg¢d a data frame if the
octet string represents two or more distinct data concepts.

3.1.20 DATA PLANE

The data plane is the component of an abstract telecommunications architecture containing the entities that exchange
protocol data units that contain application data units with their peers at\the various layers in the protopol stack.

3.1.21 DATA TYPH

Classification of a data element based upon how value contained is to be interpreted in operations|defined for the data
element.

3.1.22 DIALOG

A sequence of two of more messages which aré exchanged in a known sequence and format (typically pf a request followed
by one or more repligs) between the parties.

3.1.23 DISABLED YEHICLE

A vehicle that is no Ipnger operating-as intended (e.g., the engine stopped working). Such a vehicle may be moving or may
be stationary.

3.1.24 DISTINGUISHED\ENCODING RULES

A variant of ASN BE anr\nding used hy the-2009 adition-of-this-standard-

3.1.25 DRIVER

The human operating an equipped vehicle used in any role, typically the start or end point of a use case in which the driver
is alerted to an event or takes some action. The precise means of delivery for driver alerts within each vehicle’s
human-machine interface are beyond the scope of this effort. There is only one driver at any time within one vehicle. At this
time, only drivers of equipped vehicles are included, as none of the current use cases requires interaction with non-equipped
vehicles or their drivers.

3.1.26 DUAL-ARROW SIGNAL SECTION

A type of signal section designed to include both a yellow arrow and a green arrow.
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3.1.27 EGRESS
Egress is the flow of vehicular or other types of traffic leaving an intersection on one or more of the defined lanes of travel.
3.1.28 ENCOUNTER

In the context of this standard, an encounter is an exchange of messages between two or more V2X-equipped devices
(OBUs or RSUs) lasting for a brief period of time.

3.1.29 ENTITY

Anything of interest (such as a person, place, process, property, object, concept, association, state, event, etc.) within a
given domain of discourse (in this case within the ITS domain of discourse).

3.1.30 ENTITY TYRE

An abstract type of $tructure defined in the ITS data registry but no longer used. There are\no entity types defined in this
standard.

3.1.31 FLASHING MODE

A mode of operation in which at least one traffic signal indication (but, more typically, all signal indications of the entire
signalized intersectipn) in each vehicular signal face of a highway traffic signal is turned on and off fepetitively. Refer to
MUTCD 2009 for additional information (http://mutcd.fhwa.dot.gov/). Expressed in the terminology of [the SPAT message,
this is reflected in thg descriptions of signal states of the affected lanes (in that movement) being set to red or yellow flashing.

3.1.32 FLEET VEH|CLE
An equipped vehicle|which is part of a collection of vehicles ewned or operated by a common entity, public or private.
3.1.33 FULL-ACTUATED OPERATION

A type of traffic contfol signal operation in which all_signal phases function on the basis of actuation.
3.1.34 FUNCTIONAL-AREA DATA DICTIONARY (FADD)

A data dictionary thdt is intended to standardize data element syntax, and semantics, within and amgng application areas
within the same fungtional area. This ¥2X standard is a FADD.

3.1.35 HOST VEHICLE (HV)
The equipped vehicle abedt which a given use case may be constructed. The host vehicle (HV) chn be a transmitting

vehicle, or a receivingsvehicle, or both; this distinction is made clear in the use case description. Therg is typically only one
host vehicle in any use=case-

3.1.36 INFRASTRUCTURE

Any roadside device or back office system that supports V2X communications flows (message exchanges), including, but
not limited to, V2X RSU devices.

3.1.37 INGRESS

In the context of this standard, an ingress is a flow of vehicular or other types of traffic approaching an intersection on one
or more of the defined lanes of travel.
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3.1.38 INTELLIGENT TRANSPORTATION SYSTEMS (ITS)

Systems that apply information technology to transportation challenges. ITS will often integrate components and users from
many domains, both public and private. ITS improves transportation safety and mobility and enhances productivity through
the integration of advanced communications technologies into the transportation infrastructure and in vehicles. Intelligent
transportation systems (ITS) encompass a broad range of wireless and wire line communications-based information and
electronics technologies. See more at: https://www.its.dot.gov/index.htm.

3.1.39 INTEROPERABILITY
The ability to share information among heterogeneous applications and systems.

3.1.40 INTERSECTION

In the context of this
of users may travel
phases, the geometr
in messages: specif
signal indication to ¢

3.1.41 INTERSECI

A beacon used only
3.1.42 INTERVAL

In the context of sign
SPAT message, the

many types of signa

and updated as the message is re-issued each time.

3.1.43 INTERVAL {

The order of appearance of signal indications during successive intervals of a signal cycle.

3.1.44 INTERNATI
The term commonly
in conjunction with |
incidents (i.e., a traf
and classifying type
freely mixed with tex

standard, an intersection is a nexus where two or more approaches meet, and.veh
between the connecting links. If signalized, the modes of allowed travehare re
y of the intersection, and local regulatory environment. This standard cenveys son
cally, the MAP message conveys the road geometry, while the SPAT message
pntrol movement in the intersection.

ION CONTROL BEACON

At an intersection to control two or more directions of travél.

al timing, the part of a signal cycle during which, signal indications are stable and

ng systems, the value provided in the:"SPAT message may represent a minimal v.

BEQUENCE

DNAL TRAVELER INFORMATION SYSTEMS (ITIS)

hssociated with-the SAE J2540-2 standard for incident phrases developed by the S
TE TMDD-and other standards. This work contains a wide variety of standard

5 of ingident events, as well as creating uniform human-readable phrases. ITIS
and/Used to describe incidents, accidents, weather reports, roadway signage, ang

cles and other types
flected in the signal
ne of this information
conveys the current

o not change. In the

current timing value for the remaining intervaltime estimate as well as the anticipaTed interval for yellow
change interval is priovided for each lane. Because signal interval times commonly change based on

triggering events in
blue that is extended

AE ATIS Committee
phrases to describe

ic accident) and is used throughout the ITS industry. The codes found there can be used for sorting

bhrases can also be
other content types.

3.1.45 LANE

In the context of this standard, a lane is a portion of the transportation network (typically a section of roadway geometry)
which is being described in terms of its centerline path and various attributes. In the V2X message set, the lane object is
used to represent lanes. Lanes consist not only of sections of “drivable” roadway traversed by motor vehicles, but other
types of lanes, including pedestrian and bicycle walkways, train tracks, transit lanes, and certain types of dividers and
barriers. When used in describing an intersection, a lane is often defined for each possible path into and out of the
intersection (e.g., within the MAP message). In use, the current signal phase (and therefore the allowed movements) that
is applicable to that lane or its approach at a given point in time is provided in the SPAT message.
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3.1.46 LANE-USE CONTROL SIGNAL

A signal face displaying signal indications to permit or prohibit the use of specific lanes of a roadway or to indicate the
impending prohibition of such use.

3.1.47 LINK (RF)

A communications channel being used in support of application data transfer needs.

3.1.48 LINK (TRAFFIC)

A segment of a road network. A highway type of link is generally separated by one data collection node (such as an RSU

or a vehicle detector station). Local road links tend to be defined by intersections with cross streets. Other common usages
of the word “link,” sugch as those used in telecommunications, may also appear in the document.

3.1.49 LOCAL DERLOYMENT

A local deployment i§ an embodiment of the V2X message set within a region that implements'one or mgre V2X applications.

Such deployments u
additional informatio

3.1.50 MANAGEMH

The collection of fun
application data.
3.1.51 MESSAGE
A well-structured set|

meaning in the contg
(e.g., 5.1) defines o

se the messages of the standard in conformant ways to exchangeidata. Such de
h content defined in the regional extensions of the messages to-handle needs wh

ENT PLANE

ctions performed in support of the communication system operation, but not directl

of data elements and data frames that cairbe sent as a unit between devices to co
xt of the in the context of pre-defined.applications. Within Section 5 of this standg
ne message. The casual term “message type” often has the same meaning 4

bloyments may have
ch are unique.

y involved in passing

nvey some semantic
rd, each sub-section
s “message” in this

standard.
3.1.52 MESSAGE $ET

A collection of mess
standard is a messa

ages based on the {IS functional area they pertain to. The collection of messg
pe set.

ages defined in this

3.1.53 NETWORKING SERVICES

The collection of mapagement plane and data plane functions at the network layer and transport layer

3.1.54 OFFSET (PHASE)

Offset is the time lag for the cycle start of a coordinated signal. Quoting from the FHWA Signal Timing Manual, Chapter 6,
Section 6.1 Terminology (Draft 3 version, development currently underway): “The time relationship between coordinated
phases [and a] defined reference point and a defined master reference (master clock or sync pulse).” In other words, a local
signal controller setting that references the start of the green to a common clock, so the beginning of a green can be
coordinated along a roadway to speed motorists along at a designed speed.

3.1.55 ON-BOARD UNIT

An on-board unit (OBU) is a vehicle mounted V2X device used to transmit and receive a variety of message traffic to and
from other V2X devices (other OBUs and RSUs). Among the message types and applications supported by this process
are vehicle safety messages used to exchange information on each vehicle’s dynamic movements for coordination and
safety, a primary subject of this standard.
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3.1.56 OPERATOR

The human user of infrastructure or a back office, typically the start or end point of a flow or an event in which the operator
is informed of some condition. Similar to the vehicle’s human-machine interface, the interface of the human operator with
the physical equipment is beyond the scope of this effort. It is presumed that there will be multiple operators interfacing to
the physical equipment. In most of the current use cases, the operator is passive in the flow of events; however, the use
cases and flows support any business use case logic for the operator. Qualifiers such as road/roadway/infrastructure may

be added.

3.1.57 PARKED VEHICLE

An equipped vehicle

which is stationary, with a transmission state indicating that it will not move.

3.1.58 PEDESTRIA

An interval during w
called the pedestria

N CHANGE INTERVAL

hich the flashing upraised hand (symbolizing DON'T WALK) signal indication is
n clearance time. During this interval, the SPAT message indicates aDON'T

pedestrian lane (alopg with an optional period of time remaining for this state).

3.1.59 PEDESTRIA
The minimum time p
side of the traveled w
for that pedestrian I3
comes from MUTCD
3.1.60 PEDESTRIA

The time during wh
pedestrian phase is

3.1.61 PEDESTRIA

N CLEARANCE TIME

ay or to a median. During this interval, the SPAT message indicates a flashing DO
ne (along with an optional period of time remaining for\this state). The duration fg
and is based on a rate of speed of 2 m/s.

N PHASE

ch a walking figure or word WALK is presented, and the flashing DON'T WAL
he time interval of the pedestrian walk.iAterval and the pedestrian change interva

N WALK INTERVAL

An interval during w

ich the walking person (symbolizing WALK) signal indication is displayed. When

jisplayed, often also
WALK state for that

rovided for a pedestrian crossing in a crosswalk, after leaving the curb or shouldgr, to travel to the far

N'T WALK indication
r such time intervals

K is presented. The
combined.

a verbal message is

provided at an accegsible pedestrian signal, the verbal message is “walk sign.” During this interval, the SPAT messages
indicate a WALK state for that pedestrian\lane (along with an optional period of time remaining fq
subsequent pedestripn clearance statg).

3.1.62 PERMISSI

MODE

A mode of traffic conftrol signal'eperation in which, when a circular green signal indication is displayed,
are permitted to be made<after yielding to pedestrians and/or oncoming traffic.

3.1.63 PREEMPTI

r this state and the

eft and/or right turns

N-CONTROI

The transfer of norm

3.1.64 PRE-TIMED

al operation of a traffic control signal to a special control mode of operation.

OPERATION

A type of traffic control signal operation in which none of the signal phases function on the basis of actuation. When such a
signal operation is reflected in the SPAT message, the time intervals given for various signal phases are fixed and do not
vary based on any form of actuation. Pre-timed operation may be fixed or based on time of day schedules.

3.1.65 PROTECTE

D MODE

A mode of traffic control signal operation in which left or right turns are permitted to be made when a left or right green arrow
signal indication is displayed.
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3.1.66 PROVIDER SERVICE IDENTIFIER (PSID)

A number that identifies a service provided by an application. PSID is defined in IEEE Std 1609.12.

3.1.67 PUBLIC SAFETY VEHICLE

An equipped vehicle actively engaged in public safety operations and announcing so to others. When not engaged in public
safety operations, this role reverts to the behaviors associated with its basic vehicle class and type (typically a passenger
vehicle). This type of vehicle is presumed to be equipped with an on-board unit specialized for public safety (“PSOBU”)

device.

3.1.68 RED CLEARANCE INTERVAL

An optional interval that follows a yellow change interval and precedes the next conflicting green interyal.
3.1.69 REFERENGCE LANE

A reference lane is @ lane drivable by motorized vehicle traffic which also contains a detailed path dgfinition of the lane’s
geometry (a center line path and width) as well as basic attributes (such as the allowed-maneuvers)|about the lane. The
provided path data may optionally be reused with another nearby lane (a “computed\lane”) in the same intersection. It is
one of several basic|types of lanes defined in the message set.

3.1.70 REFERENCE POINT

A reference point is & complete set of values for latitude - longitude - and height above the reference ellipsoid which is used
as an initial starting point for subsequent orthogonal offset X, Y, Z values from that point. All roadway geometry, maps of
intersections, lane apd curve descriptions, and other geometrical data that are encoded in this standard use a system of
local reference pointgs to index and offset the data that follows. Also called an anchor point.

3.1.71 REPORTING VEHICLE
An equipped vehicle[which is providing some form of additional data to other vehicles or to the roadside Infrastructure.
3.1.72 REVERSING VEHICLE

An equipped vehicle{in which the transmission is engaged to propel the vehicle backwards.
3.1.73 ROADSIDE UNIT

A roadside unit (RSY) is a V2X-device used to transmit to, and receive from, V2X-equipped moving vehicles (OBUs). The
RSU transmits from & fixed position on the roadside (which may be either a permanent installation or “tgmporary” equipment

brought on-site for g periéd ,of time associated with an incident, road construction, or other event). Spme RSUs have the
ability to transmit signals\with greater power than OBUs and some may have connectivity to other nodes or the Internet.

3.1.74 ROLES

These are the parts “played” by each actor in a given UML use case scenario, e.g., primary vehicle, nearby vehicle,
approaching vehicles.

3.1.75 SEMI-ACTUATED OPERATION

A type of traffic control signal operation in which at least one, but not all, signal phases function on the basis of actuation.
3.1.76 SIGNAL HEAD

An assembly of one or more traffic signal lamps. One or more signal heads may be used to provide complementary

indications to one of more approaches, which may cover multiple lanes. The definitive mapping to specific lanes can be
determined by examining the SPAT and MAP fragment messages.
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3.1.77 SIGNAL PHASE

The right-of-way, yellow change, and red clearance intervals in a cycle that are assigned to an independent traffic
movement, or combination of movements. Each of these cycles is reflected in the SPAT message for the lanes that are part
of the movement(s), along with its expected timing interval (which may be updated in signal systems that vary the time

interval based on actuation or other methods).

3.1.78 SIGNAL SECTION

Two or more traffic control signals operating in signal coordination. Also called a signal system.

3.1.79 SIGNAL TIMING

The amount of time

3.1.80 SPAT

bllocated for the display of a signal indication; slang.

Signal phase and timing (SPAT) is a message type which describes the current state of a signal syster

relates this to the sp
MAP message to de

3.1.81 SPLIT (PHA

In split phase opera
movements would g

3.1.82 SPLIT (SIGH

Signal split is a term
versus the cross streg

3.1.83 STABILITY
A system which ope
3.1.84 STOP LINE

The stop line is a de
rest, often found at
define the centerline
from the stop line).
used on other forms

bcific lanes (and therefore to movements and approaches) in the, intersection. It is
scribe an intersection and its current and future control states.

SE)

ions opposing turn lanes are coordinated at differing times. For example, the eg
bt green arrows at different times.

IAL)

n and its phases and
used along with the

st and west left turn

having to do with coordinated signals. Signal split pertains to time allocated to {he coordinated road

ets.
CONTROL

ates to prevent a car from(sliding sideways under dynamic driving conditions.

ined location along’'the path of the lane type where users (vehicles) are presumead
he lane’s edge-leading to the center of the intersection. The stop line is used ag
path of a tarfie in the messages (with sets of offset points defining the path of the I3
Vhile stop-lines are normally considered for lanes describing motorized vehicle

of langs (such as pedestrian walkway lanes) to describe the initial point of the path.

to stop and come to
the starting point to
ne proceeding away
travel, they are also

3.1.85 STOPPED \

EHICLE

An equipped vehicle

3.1.86 SYNTAX

which is stationary but which remains in gear and able to move at any time.

The structure of expressions in a language, and the rules governing the structure of a language.

3.1.87 TOWING VEHICLE

An equipped light passenger vehicle which is towing a trailer.

3.1.88 TRANSACTIONS

Bi-directional data exchanges between devices (RSUs and OBUs).
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3.1.89 TRANSIT VEHICLE

An equipped vehicle engaged in Transit operations, e.g., a bus.

3.1.90 UNALIGNED PACKED ENCODING RULES

The variant of ASN PER encoding which is the default encoding for this standard.
3.1.91 UNAVAILABLE

In the context of this standard and in the context of a data concept definitions, the term unavailable shall mean that the
value of this data concept could not be obtained for use in the message.

3.1.92 UN-EQUIPHED VEHICLE

A vehicle which is ngt equipped with an OBU device.
3.1.93 VEHICLE
In the context of thid standard, all types of motor vehicles, including light passenger vehicles, heavy [and freight vehicles,
buses, special servides vehicles (street sweepers, tow trucks, etc.), those vehicles. uséd in public safety and response roles,
and various “alternafjve” vehicles which may use public roadways, such as mototcycles, off-road heavy equipment, etc. For
certain basic use cases in the current scope of work, non-motorized vehicle-roles and pedestrian roles|are also modeled as
vehicles. It is expected that a more detailed breakdown will be required intime.
3.1.94 VEHICLE TYPE

In the context of stgndard, the vehicle type is a data element<used to define overall gross size ang mass of a vehicle.
Observe that this definition differs from the (multiple other).vehicle types defined elsewhere in othgr standards used in
the ITS.
3.1.95 WALK INTERVAL

An interval during which the walking person (symbolizing WALK) signal indication is displayed. When|a verbal message is
provided at an accegsible pedestrian signal, the verbal message is “walk sign.”

3.1.96 WARNING BEACON
A beacon used only o supplementian appropriate warning or regulatory sign or marker.
3.1.97 WAVE DEVICE

A device which is cohformant to wireless access for vehicular environment communication protocol.

3.1.98 YELLOW CHANGE INTERVAL

The first interval following the green interval during which the yellow signal indication is displayed. In the SPAT message,
the fixed duration of the yellow change interval is (optionally) provided for each active lane being described.
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3.2 Abbreviations and Acronyms

The terms, abbreviations, and acronyms cited below shall be a part of the terms of this standard (and of the other companion
volumes and guides), unless specifically cited otherwise.

AAMVA American Association of Motor Vehicle Administrators
ABS Anti-Lock Braking System

ASC Advanced Signal Controller

ASN Abstract Syntax Notation Revision One, Also: ASN.1
ASTM Amagrican Society for Testing and Materials

ATIS Advanced Traveler Information Systems

ATMS Advanced Transportation Management Systems
BER Bas|c Encoding Rules

BLOB Bingry Large OBject

BSM Bas|c Safety Message

BSW Bling Spot Warning

CAM Cooperative Awareness Message

CAN Controller Area Network

CCC Cooperative Cruise Control

CICAS-V Cooperative Intersection Collision Avoidance System - Violation
CLw Control Loss Warning

CRC Cyclic Redundancy.Code

CSR Common Safety, Request Message

DE Data Element

DER Distingtiished-EncodingRutes

DF Data Frame

DGPS Differential GPS (or GNSS)

DNPW Do Not Pass Warning

DSRC Dedicated Short Range Communications

DVIN Driver-Vehicle Interface Notifier

EEBL Emergency Electronic Brake Lights
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EGUI

ESS

EVA

FCW

GES

GID

GMT

GNSS

GPS

HMI

HVPP

ICA

IEEE

IPv6

ISO

ITE

ITIS

JER

JSON

LCW

LLC

LLH

LRMS

LSB

MAC

Engineering Graphical User Interface
Environmental Sensors Stations
Emergency Vehicle Alert Message
Forward Collision Warning

General Estimates System
Geographic Information Description

Greenwich Mean Time

Global Navigation Satellite System

Global Positioning System

Hunpan Machine Interface

Hos} Vehicle Path Prediction

Intefsection Collision Alert Message
Instifute of Electrical and Electronics Engineers
Incigent Management or Inter-Modal
Intersection Movement Assist

Intefnet Protocol

Intefnet Protocol Version 6

Intefnational Standards Organization
Instifute of Transportation Engineers
International Traveler Information Systems

JSON Encoding Rules

Javercript Object Notation

Lane Change Warning

Logical Link Control

Latitude, Longitude, Height, and Above the Ellipsoid
Location Referencing Message System

Least Significant Bit

Medium Access Control
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MAP

MIB

MIL

MSB

MSG

NAP

NEMA

NHSTA

NMEA

NTCIP

NTRIP

OER

OBE

oBU

OEM

OTA

PDM

PDU

PER

PH

PHY

PP

PSID

PSN

PVD

RSA

RSU

RTCM

Map Data Message

Management Information Base

Malfunction Indicator Light (Check Engine Light)

Mos

Mes

t Significant Bit

sage

Network Access Point

National Electronics Manufacturers Association

Nati

Nati

Nati

Net

pnal Highway Traffic Safety Administration
bnal Marine Electronics Association
pnal Transportation Communications for ITS Protocols

vorked Transport of RTCM via Internet Protocol

Octet Encoding Rules

Board Equipment
Board Unit
inal Equipment Manufacturer

Ir-the-Air

Prolhe Data Management Message

Prof
Pac
Path
Phy

Path

pcol Data Unit

ed Encoding Rules
History

Sical Layer

Prediction

Provider Service Identifier

Probe Segment Number

Probe Vehicle Data Message

Roadside Alert Message

Roadside Unit

Radio Technical Commission for Maritime Services or RTCM Corrections Message
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RTK

SC-104

SDH

SDN

SDO

SPAT

SRM

SRS

SSM

SSP

TA

TC

TCIP

TCP

TCS

TIM

TMDD

ubP

UPER

USDOT

uTC

V2I

V2P

V2v

V2X

VIN

VSC

VSC-2

Real Time Kinematics

Sub-Committee 104 of the RTCM

Sensor Data Handler

Service Delivery Node

Standards Developing Organizations or Standards Development Organization

Signal Phase and Timing Message

al Request Message

Sign
Safd
Sign
Sen
Thre
Trag
Trarn
Trar
Trag
Trav
Traf
Use
Una
Unit
Uniy

Veh

ty Restraint System or Supplemental Restraint System
al Status Message

ice-Specific Permissions

at Arbitration

tion Control or Target Classification

sit Communications Interface Profiles
smission Control Protocol

tion Control System

eler Information Message

fic Management Data Dictiondry

r Datagram Protocol

igned Packed Encoding Rules

bd States Department of Transportation
ersal Coordinated Time

cle-to-Infrastructure

Vehicle-to-Pedestrian

Vehicle-to-Vehicle

Vehicle-to-Everything

Vehicle ldentification Number

Vehicle Safety Communications

Vehicle Safety Communications 2
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WAVE

WSM

WSMP

XER

XML

Wireless Access in Vehicular Environments
WAVE Short Message

WAVE Short Message Protocol

XML Encoding Rules

Extensible Markup Language

4. THE USE OF V2X MESSAGES IN APPLICATIONS

This section contains_introductory material about this edition of SAE J2735, and background information on the rationale for

the standard and the
selection of topics wi

4.1 Introduction to
Public-sector organii
from vehicle crashes
vehicles, and on the

user needs which it was developed to meet. The general design approach used,i
hich provide both informative and normative information about its use can bg foun

V2X Goals and Objectives (Informative)
rations throughout the world have identified the need to reduce fatalities and serio|

roadway infrastructure, have been identified as promising areas to provide soluti

Intelligent transportation system (ITS) planning in many regions of the world haS)therefore become fo

applications that utili
1. Safety

2. Mobility

3. Commercial (or
Safety applications,

vehicles and roadw
interoperability are a

ze a common platform to address three priorities:

Private)

in particular, must be interoperable between vehicles from different manufag
by infrastructure within all the areas where the vehicle is likely to travel. The
so relevant to contemplated mobility applications. This SAE Standard specifies me

and data elements t¢ facilitate interoperability at the application layer.

The message set
communications to

h the standard and a
d in Section 11.

Us injuries that result

, as well as the need to reduce traffic congestion. The use of wireless and computer technologies in

pbns for these needs.
cused on supporting

turers and between
se requirements for
ssages, data frames

bpecified in this SAE\Standard can be used by an application to send inf
eer instances of that/application (for example, in a vehicle) to the other end (for

rmation using V2X
example, in another

vehicle). These lower layers of the protocol stack are defined and specified in standards developed by other Standards

Development Organ
applications. A given
IEEE 1609.3. The ag

The following subse

zations (SDOs). This standard defines the content and structure of messages
SAE J2735‘message is the payload of the next lower layer protocol, e.g., the W
gregate‘content of an over-the-air packet is determined jointly by all the protocol

ction provides an overview of V2X communications. The messages themselv

Section 5. The parti

xchanged between
M data as defined in
in the stack.

s are presented in
e construction of a

dictionary of reusable, relevant data frames and data elements that support interoperability for currently envisioned
applications. These techniques are also intended to expedite the development of messages to be defined in the future. The
data frames are presented in Section 6 of this standard, and the data elements are specified in Section 7. Data concepts
reused from other areas of ITS work or developed in support of regional needs are presented in Section 8. Data concepts

which allow regional

deployment to extend the standard in various ways are found in Section 9.

NOTE: Use of regional extensions is discouraged for security reasons (refer to SAE J2945/5, 2.7.5).
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4.2 V2X Communications Overview (Informative)

While the data dictionary was originally developed for use over DSRC, other interfaces such as cellular-V2X using V2X
sidelink as defined in 3GPP may be used, as well as traditional cellular networks, Wi-Fi, and any other communications
media that meet the requirements of the applications using the data dictionary.

421 WAVE Communications Overview

The wireless access for vehicular environment (WAVE) communications system is designed to enable vehicle-to-vehicle
and vehicle-to/from-infrastructure communications in order to provide a common platform to achieve the safety, mobility
and commercial priorities described in 4.1. Interoperability is a fundamental requirement of this common platform, and

WAVE is designed to provide the required interoperable wireless networking services for transportation. As well, the WAVE
system uniquely supports the high-availability, low-latency communications requirements of vehicle safety applications,

such as pre-crash cq

The physical layer
standard 802.11 or
system generally su
considered to be dis

The IEEE 1609 fam
other applications, i
system that includes
(1609.2).

Two data exchange
protocol (WSMP) an
upper layers that useg

llision mitigation, intersection collision avoidance, and cooperative collision aveid

PHY) and the medium access control (MAC) layer of the WAVE system ar
BGPP standards (V2X sidelink), depending on which communicationsinterface
bports a MAC and PHY for each channel on which it operates. The range of thig
ances of less than 1000 meters.

ly of standards is used along with the MAC and PHY layer standards to enable
specifications for network and transport layers (1609.3); as well as correspond
bptions (network and transport layer protocols) are’identified in IEEE 1609.3: the W

d IPv6 (with various transport layer protocols).dEEE 1609.3 also specifies services
one or both of these two protocol stacks. WSMP is uniquely specified by IEEE 16

both broadcast and yinicast addressing.

4.2.2 Security
IEEE 1609.2 specif
authentication and i
security, application
application is authori
(PSID) and service
specific idea is defin
indexes to SSP. Pre
of the document, the
remained where pre

In addition to IEEE

es cryptographic data security~services. These services include data signing
htegrity, as well as encryption and decryption using asymmetric public keys. To
5 usually invoke these services directly. IEEE 1609.2 also indicates whether a
red to send certain data‘objects over the V2X communications interface using prov
specific permissions (SSP). The recommended design approach to design an S§
bd in SAE J2945/5,)The ASN.1 objects defined in this document do not contain sg
ious versions:of SAE J2735 have included these SSP indexes within certain objec
se indexes‘are not used by applications. In order to maintain backward compati
iously defined, but the fields are set to zero and ignored upon reception.

60972, when using IP-based interfaces, ISO 21177—which specifies features t

layer security (TLS)

Bnce.
e specified in IEEE

is being used. The
system is generally

safety, mobility, and

cluding many that use the data dictionary in this SAE Standard. IEEE 1609 supports a multi-channel

ng security services

AVE short message
for applications and
09.3, and it supports

and verification for
achieve end-to-end
participant in a V2X
der service identifier
bP associated with a
curity content or use
s, but in this revision
pility, the fields have

at support transport

Lsing 1609.2 certificates—may be used.

4.3 Philosophy of

Message Design (Informative)

This document defines ASN.1 types as follows:

1. The smallest div

isions of information content to be standardized are called data elements.

2. Data frames are the next, more complex data structures that contain data elements and other data frames.

3. The top level of complexity in the data structure is called a message, which contains one or more data frames or

elements.
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The data objects specified in this document are defined using abstract syntax notation revision one (ASN.1, referred to as
ASN hereafter). These ASN modules follow the typical style used for message sets defined in ITS standards by SAE and
the other SDOs engaged in V2X applications development. The complete ASN specification of the standard is available to
developers to download at the SAE V2X support site (see Appendix A).

4.4 Message Encoding (Normative)
Instantiations of ASN objects specified by this standard are encoded for transport using one of the standard sets of encoding

rules available for ASN.1-defined objects (BER, DER, UPER, OER, XER, JER, etc.). The data dictionary has been optimized
for UPER encoding in most cases. If the encoding is not specified by a corresponding application specification, UPER

encoding shall be used.

4.5 Additional Data Dictionary Constraints (Informative)

In some cases, the
system performance

4.6 Deprecation o
Deprecation of unus
and the deprecation
The entities planned
wherever they occun
The deprecation strz
Current revision (th

Left side:

deprecated

Ise of the messages, data frames, and data elements defined in this standard,
levels required, can be found in other standards such as SAE J2945/1.

F ASN.1 Unused Entities

bd data frames and data elements defined in this standard werge evaluated by the
bpproach used is to change the left side of the data structure s0.as to not affect ba
for deprecation will be changed to the NULL ASN.1 operator on the right side

in the next version of J2735. New entities may also belidentified for deprecation
tegy adopted by the technical committee is summarized/follows:

is document):
Right side:

Ol1dASN1Entity OPTIONAL -+T0 be deprecated in next revisig

Next revision (futurte version of this document):

Left side:

deprecated

Note that the 01dAS

Right side:
NULL OPTIONAL.:~Deprecated in 202x revision

N1Entity ASN.1-definition may be removed from this document entirely after th

if no stakeholders have been identified who use it. If a stakeholder is identified, the left side can be

most recent version

n which the‘entity was not planned for deprecation.

For this version of J
Data Frames and El

P735(s50me existing data frames and data elements were considered for depre
ments will be deprecated from SupplementalVehicleExtensions in order to streani

ncluding the various

fechnical committee,
ckward compatibility.
pf the data structure
in the next revision.

n of J2735

b two revision cycles
changed back to the

cation. The following
line the Basic Safety

Message in support bfSAE 12945/18B.

WeatherReport

WeatherProbe
DisabledVehicle
SpeedProfile

RTCMPackage

TrailerData is being deprecated from SupplementalVehicleExtensions in support of SAE J2945/1B.



https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATIONAL J2735® SEP2023 Page 31 of 275

5. MESSAGE SET
This section defines the precise structure of the messages defined by this standard.

All text in this clause is normative unless expressly marked otherwise. The definitions for each data object in this dictionary
set is presented in the following sub clauses. The section titled “Use” provides a general overview of the data concept and
broadly explains the informational concept and its intended use. It may also provide illustrative use cases. It may assert
normative details regarding such use. In addition, each standard that makes use of the data concept may further constrain
aspects of its use (for example defining a minimum accuracy level under given operational conditions). The ASN is
presented in a section titled “ASN Representation” and is also available from SAE in a downloadable format. The ASN
defines, at the least, the precise structural details of the data concept, such as precision and range of valid values. The
section titled “Used By” provides a listing and a set of hyperlinks to other places in the document where this data concept
is used. The section titled “Remarks” is used to provide additional information regarding the data concept, often denoting

changes made to th¢ concept from prior published editions.

The ASN definitions
of the ASN, some er
textual commentary
normative restriction

that follow are normative. While the majority of the normative content is reflected
tries also have additional statements in the ASN comments which are also’norm
provided with each entry (in sections marked “Use” and “Remarks”)’may als|
5 on the proper use of the entry being described. Users of this standard seeking t

with it shall follow th¢ normative text outlined here.

In this SAE data dic
This is the name th{
other documents, th
as that value will chg
which is a data elem|

Some entities are in
A receiver implemen
this standard. Refer

The MessageFrame

5.1 Message: MS
Use: The MessageF
in this standard has

in the message. Th
intended for testing |
the corresponding a

ionary, all ASN entities are formally named data element (DE), data frame (DF),
t appears in the title of the section where the object is‘defined. When citing AS
by should be referred to only by their proper names and not by the numerical ing
nge over time as other entries are added or removed.‘For example, the ASN defin
ent, is referred to in the text by its formal name,qwhich is DE_DSRC_MessagelD.

licated as deprecated in this revision of the standard. Deprecated data structures
tation can assume that a deprecated data‘structure will not be included in any me
fo section 4.6 for details regarding the.deprecation strategy.

5 MessageFrame (FRAME)

Fame message is used.to hold all the defined messages of this standard. Each of th
bne or more selected locations where additional “regional information” can be inse
b methodology used to do this is further described in 11.2. The provided set o
se only. Notesthat the entire MSG_MessageFrame is encoded using the encoding
bplication specification or using UPER if not specified.

in the actual syntax
htive. In addition, the
o provide additional
p be in conformance

or message (MSG).
N entities in this and
ex which they have,
tion of DSRCmsgID,

are no longer used.
ssage conforming to

entry represents the top most entry-of the data dictionary and contains data framg¢ and data elements.

e defined messages
rted into data frames
f test messages are

method specified in
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ASN.1 Representation:

MessageFrame ::= SEQUENCE {
messageld MESSAGE-ID-AND-TYPE. &id ({MessageTypes}),
value MESSAGE-ID-AND-TYPE. &Type ({MessageTypes} {@.messageId}),

MESSAGE-ID-AND-TYPE ::=
DSRCmsgID UNIQUE,

&id
&Type

CLASS {

} WITH SYNTAX {&Type IDENTIFIED BY &id}

MessageTypes MESSAGE-ID-AND-TYPE ::=

{

{ BasicSa

fetyrMessage

LTDONT I IED

DI

bastcSafetyMessage

s

bl

bl
TollAdvertisementMessage IDENTIFIED BY tollAdvertisementMessage b
TollUsajgeMessage IDENTIFIED BY tollUsageMessage }
TollUsageAckMessage IDENTIFIED BY tollUsageAckMessage }
CooperajtiveControlMessage+ IDENTIFIED BY cooperativeControlMessage b
SensorDptaSharingMessage\™ IDENTIFIED BY sensorDataSharingMessage ol

{ MapData IDENTIFIED BY mapData }

{ SPAT IDENTIFIED BY signalPhaseAndTimingMessagé}) |
{ CommonSpfetyRequest IDENTIFIED BY commonSafetyRequest } d
{ EmergenfcyVehicleAlert IDENTIFIED BY emergencyVehicleAlert }'||
{ InterseftionCollision IDENTIFIED BY intersectionCollision~} /|
{ NMEAcorfrections IDENTIFIED BY nmeaCorrections }

{ ProbeDajtaManagement IDENTIFIED BY probeDataManagement b
{ ProbeVehicleData IDENTIFIED BY probeVehicleData b
{ RoadSidgAlert IDENTIFIED BY roadSideAlert }

{ RTCMcorfrections IDENTIFIED BY rtcmCorrectdons }

{ SignalRpgquestMessage IDENTIFIED BY signalReq@estMessage } |
{ SignalSftatusMessage IDENTIFIED BY signalStatusMessage o
{ TravelefInformation IDENTIFIED BY travelerInformation b
{ PersonallSafetyMessage IDENTIFIED BY persdnalSafetyMessage } |
{ RoadSafgtyMessage IDENTIFIED BY roddSafetyMessage ol
{ RoadWeatherMessage IDENTIFIED BY r@adWeatherMessage b
{ ProbeDajtaConfigMessage IDENTIFIED“BY probeDataConfigMessage
{ ProbeDajtaReportMessage IDENTIFIED BY probeDataReportMessage
{

{

{

{

{

{

ManeuvefrSharingAndCoordinatingMessage
IDENTIFIED BY
{ RoadGeopetryAndAteributes IDENTIFIED BY
{ PersonallSafetyMéssage?2 IDENTIFIED BY
{ TrafficPignalRhaseAndTiming

IDENTIFIED BY
{ SignalCpntipelAndPrioritizationRequest
IDENTIFIED BY
{ SignalControlAndPrioritizationStatus
IDENTIFIED BY

maneuverSharingAndCoordinatlingMessage } |
roadGeometryAndAttributes o
personalSafetyMessage? b

trafficSignalPhaseAndTiming P

signalControlAndPrioritizat/ionRequest } |

signalControlAndPrioritizationStatus } |

{ TestMessage00 IDENTIFIED BY testMessage(00 }
{ TestMessageOl IDENTIFIED BY testMessageOl }
{ TestMessage02 IDENTIFIED BY testMessage(02 }
{ TestMessage03 IDENTIFIED BY testMessage03 }
{ TestMessage(4 IDENTIFIED BY testMessage(04 }
{ TestMessage05 IDENTIFIED BY testMessage(05 }
{ TestMessage06 IDENTIFIED BY testMessage(06 }
{ TestMessagel7 IDENTIFIED BY testMessage(07 }
{ TestMessage08 IDENTIFIED BY testMessage08 }
{ TestMessage09 IDENTIFIED BY testMessage(09 }
{ TestMessagelO IDENTIFIED BY testMessagelO }
{ TestMessagell IDENTIFIED BY testMessagell }
{ TestMessagel?2 IDENTIFIED BY testMessagel2 }
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IDENTIFIED BY testMessagel3 } |
{ TestMessageld IDENTIFIED BY testMessageld }

{ TestMessagelb IDENTIFIED BY testMessagelb5 } ,
-- Expansion to be used only by the SAE V2X Core TC

{ TestMessagel3

!
}

-- Regional extensions support
REG-EXT-ID-AND-TYPE CLASS {

&id RegionId UNIQUE,

&Type

} WITH SYNTAX {&Type IDENTIFIED BY &id}

RegionalExtelbiuu TG LA ITD-AND- I TP ocL} T OLUULNCTE™ {
regionIld REG-EXT-ID-AND-TYPE. &id( {Set} ),
regExtValpe REG-EXT-ID-AND-TYPE.&Type( {Set}{@regionId} )

}

Remarks: Use of regional extensions is discouraged for security reasons (refer to SAE 42945/5, 2.7.5

5.2 Message: MS{;_BasicSafetyMessage (BSM)
Use: The basic safely message (BSM) is used in a variety of applications to€xchange safety data reg
This message is broadcast to surrounding vehicles with data content@s ‘required by safety ang
Transmission rates gre beyond the scope of this standard, but a rate 10.times per second is typical whe
algorithms do not préscribe a reduced rate. Part | data shall be includedin every BSM. Part Il data ite
given BSM and are

Part Il optional contgnt is a valid message.

arding vehicle state.
other applications.
n congestion control

ms are optional for a
ncluded as needed according to policies that are"beyond the scope of this stanglard. A BSM without

ASN.1 Representatjon:
BasicSafetyMessage = SEQUENCE {
-- Part I, Sent at all times with, éach message
coreData BSMcoreData,
-- Part I|I Content
partII SEQUENCE (SLZE«(1..8)) OF
PartIIconktent {{ BSMpartIIExtension }} OPTIONAL,
regional SEQUENEE~(SIZE(1..4)) OF
RegienalExtension {{Reg-BasicSafetyMessage}} OPTIONAL,
}
-- BSM Part [[F c¢ontent support
PARTII-EXT-ID=AND-TYPE = CT.ASS {
&id PartII-Id UNIQUE,

&Type

} WITH SYNTAX {&Type IDENTIFIED BY &id}

{ PARTII-EXT-ID-AND-TYPE: Set} =
PARTII-EXT-ID-AND-TYPE. &id(
PARTII-EXT-ID-AND-TYPE. &Type (

= SEQUENCE {
{set} ),
{Set}{@partII-Id}

PartIIcontent
partII-Id
partII-Value
}

)

PartII-Id = INTEGER (0..63)
vehicleSafetyExt PartII-Id::= 0 -- VehicleSafetyExtensions
specialVehicleExt PartII-Id::= 1 -- SpecialVehicleExtensions
supplementalVehicleExt PartII-Id::= 2 -- SupplementalVehicleExtensio

-- NOTE: new registered Part II content IDs will be denoted here

ns
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-- In a given message there may be multiple extensions present
-- but at most one instance of each extension type.

BSMpartIIExtension
{ VehicleSafetyExtensions

PARTII-EXT-ID-AND-TYPE {
IDENTIFIED BY vehicleSafetyExt}

{ SpecialVehicleExtensions

IDENTIFIED BY specialVehicleExt} |

{ SupplementalVehicleExtensions IDENTIFIED BY supplementalVehicleExt}

}

4

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame
(FRAME) <asN>. In addition, this item may be used by data structures in other ITS standards.

5.3 Message: MSG_CommonSafetyRequest (CSR)

Use: The common s
safety message car

applications it is acti

safety message whe

Additional informatid
sections of the basid

exception).

When a device rece
position or heading {

ASN.1 Representatjon:
CommonSafetyRequest = SEQUENCE {
timeStamp MinuteOfTheYear OPTIONAL,
msgCnt MsgCount OPTIONAL,
id TemporaryID OPTIONAL, -- targeted remote
requests RequestedItemlList,
-- Note: Above no longer uses the-same request as probe management

regional

}

Used By: This entr

(FRAME) <ASN>. I

5.4 Message: MS

Use: Reserved.

afety request message provides a means by which a vehicle participating in the e

send unicast requests to other vehicles for additional information whieh it re
ely running. Responding vehicles will (or may) add this information to the'appropri
n they broadcast it. Additional operational concepts are explained further'in other

n (data elements and data frames) can be requested by this message to be pl

safety message (Part | contains selected information that is always present in ev

ves a request for a data element it does not understand or support, or from a
hat it may choose to ignore, then that request is simply ignored.

SEQUENCE (SIZE (1,-Md)") OF
RegionalExtension</{ {Reg-CommonSafetyRequest}} OPTIONAL,

is used directly-by one other data structure in this standard, a MSG called M

xchange of the basic
juires for the safety
bte place in the basic
standards.

aced into the Part Il
bry message without

ehicle with a spatial

device

SG MessageFrame

addition, this-item may be used by data structures in other ITS standards.

5 CaqoperativeControlMessage (CCM)

5.5 Message: MSG_EmergencyVehicleAlert (EVA)

Use: The emergency vehicle alert message is used to broadcast warning messages to surrounding vehicles that an
emergency vehicle (typically an incident responder of some type) is operating in the vicinity and that additional caution is
required. The message itself is built on the original ATIS roadside alert message which in turn uses the common ITIS phrase
list to both describe the event and provide advice and recommendation for travelers. The emergency vehicle alert message
appends to the message some additional data elements regarding the overall type of vehicle involved and other useful data.
Note that this message can be used by both private and public response vehicles, and that the relative priority of each (as
well as security certificates) is determined in the application layer.
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SAE INTERNATI
ASN.1 Representat
EmergencyVeh
timeStamp
id
rsaMsg

ONAL J2735%® SEP2023

ion:

icleAlert = SEQUENCE {
MinuteOfTheYear OPTIONAL,

TemporaryID OPTIONAL,
RoadSideAlert,

-- the DSRCmsgID inside this

-- data frame is set as per the

-- RoadSideAlert.
responseType ResponseType OPTIONAL,
details EmergencyDetails OPTIONAL,

—-— Combines these 3 items:

-—- SirenInUse,

-- LightbarInUse,

— Mo tTVehicieReporse;
mass VehicleMass OPTIONAL,
basicType VehicleType OPTIONAL,

-—- gross size and axle cnt

-- type off vehicle and agency when known
vehicleType VehicleGroupAffected OPTIONAL,
responseEguip IncidentResponseEquipment OPTIONAL,
responder[lype ResponderGroupAffected OPTIONAL,
regional SEQUENCE (SIZE(l1..4)) OF

Remarks: The Tem
value is not known g
be part of the mess3d

5.6 Message: MS
Use: This message

with a vehicle that is
vehicle or another sq

RegionalExtension {{Reg-Emergen€¢yVehicleAlert}} OPTI(

borarylD data element shall be sent only.if\the vehicle is to be identified to othe
r will not be sent (because its presence-is marked OPTIONAL in the ASN), then {
ge. The road side alert message shall*be a valid message within the emergency
5 _IntersectionCollisionAvoidange (ICA)

s intended to be used to broadcast to other V2X devices in the area a warning o

NAL,

Is. If a data element
hat data item will not
ehicle message.

f a potential collision

likely to be entering an intersection without the right of way. The sender may b¢ either an equipped

urce such as the infrastructure.

ASN.1 Representatjon:
IntersectionCollision = SEQUENCE {
msgCnt Msg€ount,
id TemporaryID,
timeStamp MinuteOfTheYear OPTIONAL,
partOne BSMcoreData OPTIONAL,
path PathHistory OPTTONAT,
-- a set of recent path points forming a history
pathPrediction PathPrediction OPTIONAL,
-— the predicted path
intersectionID IntersectionReferencelD,
-— the applicable Intersection
laneNumber ApproachOrLane,
—-— the best estimate of the applicable Lane or Approac
eventFlag VehicleEventFlags,
-- used to convey vehicle Panic Events,
-- Set to indicate “Intersection Violation”
regional SEQUENCE (SIZE(1..4)) OF

h

RegionalExtension {{Reg-IntersectionCollision}} OPTIONAL,
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Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame
(FRAME) <asN>. In addition, this item may be used by data structures in other ITS standards.

5.7 Message: MSG_ManeuverSharingAndCoordinatingMessage (MSCM)
Use: Reserved.
5.8 Message: MSG_MapData (MAP)

Use: The MapData message is used to convey many types of geographic road information. At the current time, its primary
use is to convey one or more intersection lane geometry maps within a single message. The map message content includes
such items as complex intersection descriptions, road segment descrlpt|ons high speed curve outlines (used in curve safety
messages), and segments of roadway (used in some safety appli . iven single MapData message may convey
descriptions of one Qr more geographic areas or intersections. The contents of this message involve,defining the details of
indexing systems that are in turn used by other messages to relate additional information (for example, the signal phase
and timing via the SIPAT message) to events at specific geographic locations on the roadway.

ASN.1 Representatjon:

MapData ::= BEQUENCE ({
timeStamp MinuteOfTheYear OPTIONAL,
msgIssueRevision MsgCount,
layerType LayerType OPTIONAL,
layerID LayerID OPTIONAL,
intersectfions IntersectionGeometryList OPTIONAL,
—-— All Intersection definitiens
roadSegmepnts RoadSegmentList OPTIONAL,
-- All roadway descriptions
dataParamgters DataParameters OPTIONAL,

-- Any meta data redarding the map contents

restrictipnList RestrictionClasskist OPTIONAL,

-— Any restridtion ID tables which have

-- establishéd for these map entries
regional SEQUENCE (STFZE(1..4)) OF

RegionallExtension {{Reg-MapData}} OPTIONAL,

-- NOTE:
-- Other Eap data will be added here as it is defined
-- Examples of the)type of content to be added include
-- curve Wwarnings, ‘construction routes, etc.

}

Used By: This entry-suseddirectty by omeother data—strocture— i this—standard; a MSGattedMISG_MessageFrame
(FRAME) <asN>. In addition, this item may be used by data structures in other ITS standards.

5.9 Message: MSG_NMEAcorrections (NMEA)

Use: The NMEA Corrections message is used to encapsulate NMEA 183 style differential corrections for GPS/GNSS radio
navigation signals as defined by the NMEA (National Marine Electronics Association) committee in its Protocol 0183
standard. These messages are encapsulated within MSG_NMEAcorrections for transport on V2X media, when then can be
re-constructed by a receiver of the message.
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ASN.1 Representation:

NMEAcorrections ::= SEQUENCE {
timeStamp MinuteOfTheYear OPTIONAL,
rev NMEA-Revision OPTIONAL,

msg

—-— the specific edition of the standard

-- that is being sent, 4.x at the time of publication
NMEA-MsgType OPTIONAL,

-- the message and sub-message type,
-- defined in the revision being used

as

-- NOTE The message type is also in the payload expressed as a string,

wdCount

ObjectCount OPTIONAL,
-—- a count of octets to follow
-— observe that not all NMEA sentences are limited to 82 ch

payload
regional

Used By: This entr
(FRAME) <ASN>. In

Remarks: As a rule,
large size of expresg
reason that it is incld
messages (such me
with different vendor
may also be sent usi
does not coordinate

5.10 Message: MS
Use: The Personal §

of Vulnerable Road |
in a PSM as needed

NMEA=PayTroad,
SEQUENCE (SIZE(1l..4)) OF
RegionalExtension {{Reg-NMEAcorrections}} OPTIONAL,

is used directly by one other data structure in this standard,/a MSG called M

aracters

SG MessageFrame

addition, this item may be used by data structures in other ITS standards.

NMEA 183 messages (called sentences in the NMEA work) are not used in V2X
ing the data in a text format. This message primarily.has use as an aid in debug
ded in the standard. The NMEA 183 messages provide a means for private vend
bsages all start with “$P”) and the developer is cautioned that such messages mayj
s’ GNSS devices. The newer NMEA 2000 standard, which involves a denser bin
hg this message. The NMEA 2000 standard-operates over an SAE J1939 CAN bus
ts messages with SAE in this regard.

5_PersonalSafetyMessage (PSM)
bafety Message (PSM) is used te-broadcast safety data regarding the kinematic S

Users (VRU), such as pedestrians, cyclists, or road workers. Data items which are
according to policies that are beyond the scope of this standard.

due to the inherently
ging and it is for this
ors to add their own
not be interoperable
ary message format,
protocol, but NMEA

tate of various types
bptional are included

ASN.1 Representatjon:
PersonalSafeftyMessage ::5 SEQUENCE {

basicType RersonalDeviceUserType,
secMark DSecond,
msgCnt MsgCount,
id TemporaryIlD,
position Position3D, -- Lat, Long, Elevation
accuracy PositionalAccuracy,
speed Fetoettys
heading Heading,
accelSet AccelerationSet4Way OPTIONAL,
pathHistory PathHistory OPTIONAL,
pathPrediction PathPrediction OPTIONAL,
propulsion PropelledInformation OPTIONAL,
useState PersonalDeviceUsageState OPTIONAL,
crossRequest PersonalCrossingRequest OPTIONAL,
crossState PersonalCrossingInProgress OPTIONAL,
clusterSize NumberOfParticipantsInCluster OPTIONAL,
clusterRadius PersonalClusterRadius OPTIONAL,
eventResponderType PublicSafetyEventResponderWorkerType OPTIONAL,
activityType PublicSafetyAndRoadWorkerActivity OPTIONAL,
activitySubType PublicSafetyDirectingTrafficSubType OPTIONAL,
assistType PersonalAssistive OPTIONAL,
sizing UserSizeAndBehaviour OPTIONAL,
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attachment Attachment OPTIONAL,
attachmentRadius AttachmentRadius OPTIONAL,
animalType AnimalType OPTIONAL,
regional SEQUENCE (SIZE(1l..4)) OF

RegionalExtension {{Reg-PersonalSafetyMessage}} OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame
(FRAME) <asN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The optional PathPrediction field is only intended to be included when the PSM sender is traveling along a

roadway, e.g.,inab
5.11 Message: MS
Use: Reserved for f
5.12 Message: MS
Use: Refer to SAE J
5.13 Message: MS

Use: The ProbeDats

(also called a STA ip some documents), taken at a defined snapshot event to define RSU coverage

moment an OBU join

Note that the PDM v
newer Probe Data C

cycle lane.

5 PersonalSafetyMessage2 (PSM2)
ture use.

5 ProbeDataConfigMessage (PDC)
2945/C.

5_ProbeDataManagement (PDM)

Management message is used to control the type.of data collected and sent by O
s or becomes associated with an RSU and<can send probe data.

ill remain in J2735, but it will not be further revised. PDM-related functionality ca
pnfiguration message as defined in.SAE J2945/C.

BUs to the local RSU
batterns such as the

n be migrated to the

ASN.1 Representatjon:
ProbeDataManpgement
timeStamp
sample

direction
term CHOI
termti

S
CE {
ne

termDigtance

y

SEQUENCE" ¥
MinuteOfTheYear OPTIONAL,
Sample., -— Identifies the vehicle

population affected by thisg

HeadingSlice, Applicable headings/directifons

Terminate this management ¢
based on Time-to-Live
Terminate management procesg
based on Distance-to-Live

TermTime, rocess

TermDistance

]

snapshot CHOICE {
snapshotTime

snapshotDistance

s

txInterval
dataElements

regional

SnapshotTime, Collect snapshots based on Time
the value 0 indicates forever
Collect snapshots based on combination

of vehicle Speed and Distance

SnapshotDistance

SecondOfTime, Time Interval at which to send snapshots
VehicleStatusRequestList OPTIONAL,

-- Control data frames and associated

-- trigger thresholds to be changed
SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-ProbeDataManagement}} OPTIONAL,
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Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame
(FRAME) <asN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The ProbeDataManagement message originates from the ATMS and its associated infrastructure and is used to
control the types of information reported back to meet the needs of the ATMS and private users of the data.

5.14 Message: MSG_ProbeDataReportMessage (PDR)
Use: Refer to SAE J2945/C.
5.15 Message: MSG_ProbeVehicleData (PVD)

Use: The probe vehicle message frame is defined below. The probe vehicle message is used to exchange status about a
vehicle with other (typically RSU) V2X devices to collect vehicle traveling behaviors along a segmentefiroad. The exchange
of this message, as well as the event which caused the collection of various elements defined jn\the |message, is defined
elsewhere. In typical use, the reporting vehicle has collected one or more snapshots which it will-senq to RSUs along with
information (the vector) about the point in time and space when the snapshot event occurred:Becausg snapshots within a
limited range of time and space are related, some data compression is used in the méssage tp reduce redundant
information.

Note that the PVD message will remain in J2735, but it will not be further revised. PDV-related functionplity can be migrated
to the newer Probe [Data Report message as defined in SAE J2945/C.

ASN.1 Representatjon:

ProbeVehiclepata ::= SEQUENCE {
timeStamp MinuteOfTheYear OPTIONAL,
segNum ProbeSegmentNumber OPTIONAILj
—-—%a.,'short term Ident value
-=\ not used when ident is used
probelID VehicleIdent OPTIONAL,
-- identity data for selected
-- types of vehicles
startVectpr FullPositionVectar, -- the space and time of
-— transmission to the RSU
vehicleType VehicleClassification, -- type of vehicle,
snapshots SEQUENCE _ (SIZE (1..32)) OF Snapshot,
-- a seq of name-value pairs
-- along with the space and tinme
-— of the first measurement set
regional SEQUENCE (SIZE(1..4)) OF

RegionalExtension {{Reg-ProbeVehicleData}} OPTIONAL,

}

Used By: This entry 1S used direcily by one other data structure I this standard, a MSG called MSG_MessageFrame
(FRAME) <asN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Builders are urged to follow SAE J2945/C for implementation of Probe Data.
5.16 Message: MSG_RoadGeometryAndAttributes (RGA)

Use: Reserved for future use.
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5.17 Message: MSG_RoadSafetyMessage (RSM)
Use: Reserved for future use.
5.18 Message: MSG_RoadSideAlert (RSA)

Use: This message is used to send alerts for nearby hazards to travelers. Unlike many other messages which use the
LRMS profiles to describe the areas affected, this message likely applies to the receiver by the very fact that it is received.
In other words, it does not use LRMS. Typically transmitted via V2X, this message provides simple alerts to travelers (both
in vehicle and portable devices). Typical example messages would be “bridge icing ahead” or “train coming” or “ambulances
operating in the area.” The full range of ITIS phrases are supported here, but those dealing with mobile hazards, construction
zones, and roadside events are expected to be most frequently used.

This message is for plerting about roadway hazards, not for vehicle cooperative communications, mayday, or other safety
applications. It is generally presumed that each receiving device is aware of its own position and head|ng; but it is neither a
requirement to receiye and understand these messages, nor is having a local base map.

The position section| of the message gives a simple vector for where the hazard is located(fixed or jmoving) and can be
used to filter some njessages as being not applicable. Consider a “train approaching” message which|indicates the train is
in fact traveling away from the receiver. The basic information types themselves are represented in the|standard ITIS codes
sent only in their integer representation formats. This ITIS list is national in scope, never outdated (itemg can only be added),
and in this use doe$ not allow local additions. Refer to SAE J2540-2 for the €omplete code list. A|priority level for the
message is also sent, which may be matched to various other priorities in_thé cockpit to determine the order and type of
message presentatipn to minimize driver distraction. Message transmission/priority is typically handled in the IEEE 1609
standard layer in thg application stack and is a function of the application type. A duration field provides a gross level for
the range (distance) |of applicability for the message over distance. For'example, some messages are no longer meaningful
to the traveler once the vehicle has moved a distance down the rogdway link.

In many cases, a complex event is explained in the other supporting ATISmessages, and a linkage vplue is given when it
is available.

ASN.1 Representatjon:

RoadSideAlerft ::= SEQUENCE {
msgCnt MsgCount,
timeStamp MinuteOfTheYear~ OPTIONAL,
typeEvent ITIScodes,

-- a category and an item from that category
-— all ITS stds use the same types here
-- to.explain the type of the
-- dlert/danger/hazard involved
descriptipn SEQUENCE (SIZE(1..8)) OF ITIScodes OPTIONAL,
= up to eight ITIS code set entries to further
#- describe the event, give advice, or any
—-— other ITIS codes
priority Priority OPTIONAL,
-—- the urgency of this message, a relative
-- degree of merit compared with other
-- similar messages for this type (not other
-- messages being sent by the device), nor a
-- priority of display urgency
heading HeadingSlice OPTIONAL,

-- Applicable headings/direction
extent Extent OPTIONAL,

-- the spatial distance over which this
-- message applies and should be presented
-- to the driver
position FullPositionVector OPTIONAL,
-- a compact summary of the position,
-- heading, speed, etc. of the
-- event in question. Including stationary
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-- and wide area events.
furtherInfoID FurtherInfoID OPTIONAL,
-- an index link to any other incident
-- information data that may be available
—-— in the normal ATIS incident description
-—- or other messages
-- 1~2 octets in length
regional SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-RoadSideAlert}} OPTIONAL,

}

Used By: This entry is directly used by the following two other data structures in this standard:

MSG MSG EmergencyVehicleAlert (EVA) <ASN>, and

MSG MSG MessageFrame (FRAME) <ASN>.

In addition, this item|may be used by data structures in other ITS standards.

Remarks: This megsage is also used as a building block for other V2X messages. When used i other public safety

messages, additiongl elements may be appended to form new message types.
5.19 Message: MS{5_RoadWeatherMessage (RWM)
Use: Refer to SAE JR945/3.

5.20 Message: MS{z_RTCMcorrections (RTCM)

Use: The RTCM Cqrrections message is used to encapsulate RTCM differential corrections for GNSS and other radio
navigation signals ag defined by the RTCM (Radio Technical Commission for Maritime Services) special committee number

104 in its various stgndards.

ASN.1 Representatjon:

RTCMcorrectipns ::= SEQUENCE ({
msgCnt MsgCount,
rev RTCM-Revision),
-- the specific edition of the standard
-- thateds being sent
timeStamp Minuté@fTheYear OPTIONAL,

-- Observler position, if needed
anchorPoipnt {BullPositionVector OPTIONAL,
-- Precise-ant position and noise data for a rover

rtcmHeader RTCMheader OPTIONAL,

-—- one or more RTCM messages
msgs RTCMmessagelist,
regional SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-RTCMcorrections}} OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame

(FRAME) <aAsSN>. In addition, this item may be used by data structures in other ITS standards.
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Remarks: Observe that the transport layer details (preamble, CRC, etc.) as outlined in RTCM standard 10403.1 version
3.0 clause four are not sent in this message. In a similar fashion, the same framing information found in clause 4.2 of the
RTCM standard 10402.3 (version 2.3) is not sent. These would be reconstituted after reception by a mobile device and
before sending the resultant message to any positioning device expecting messages in such a format, as outlined in the
RTCM recommendations found in clause four of each document. Also observe that the specific bit ordering of the transport

message level used
5.21
Use

5.22

in the final message varies between RTCM version 3.x and that of version 2.3.

Message: MSG_SensorDataSharingMessage (SDSM)
: Reserved for future use.

Message: MSG_SignalControlAndPrioritizationRequest (SCPR)

Use: Reserved for f

5.23 Message: MS

Use: Reserved for fi

5.24 Message: MS

Use: The signal ph
intersections. Along
receiver of this mesg

The SPAT message
what states are activ
will end latest). The s
and connections of i

ture use.
5_SignalControlAndPrioritizationStatus (SCPS)
ture use.

5 SignalPhaseAndTiming Message (SPAT)

pse and timing (SPAT) message is used to convey the Current status of one
with the MSG_MapData message (which describes ,afull geometric layout of

or more signalized
an intersection), the

age can determine the state of the signal phasing and'when the next expected phase will occur.

sends the current movement state of each active’phase in the system as needeg
e and values at what time a state has begun/does begin earliest, is expected to t
tate of inactive movements is not normally transmitted. Movements are mapped to

hgress to egress lanes and by use of the SignalGrouplD in the MapData message.

The current signal pfeemption and priority status values.(when present or active) are also sent. A mor

of any pending priori

ASN.1 Representat
SPAT ::= SEQ
timeStamp

name

intersect

ty or preemption events can be found in the signal status message (SSM).

d (such as values of
egin most likely and
specific approaches

e complete summary

-—- If Pri

jon.:
JENCE {
MinuteOfTheYear OPTIONAL,
DescriptiveName OPTIONAL,
-— human_readable name for this collection
-— toshe used only in debug mode
ions IntersectionStatelist,
~< sets of SPAT data (one per intersection)
oritizationResponse data is required, it is found

-- in the

regional

}

RegionalSPAT entry below

SEQUENCE (SIZE(1l..4)) OF
RegionalExtension {{Reg-SPAT}} OPTIONAL,

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame
(FRAME) <aAsSN>. In addition, this item may be used by data structures in other ITS standards.
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5.25 Message: MSG_SignalRequestMessage (SRM)

Use: The signal request message (SRM) is a message sent by a V2X-equipped entity (such as a vehicle) to the RSU in a
signalized intersection. It is used for either a priority signal request or a preemption signal request depending on the way
each request is set. Each request defines a path through the intersection which is desired in terms of lanes and approaches
to be used. Each request can also contain the time of arrival and the expected duration of the service. Multiple requests to
multiple intersections are supported. The requestor identifies itself in various ways (using methods supported by the
RequestorDescription data frame), and its current speed, heading, and location can be placed in this structure as well. The
specific request for service is typically based on previously decoding and examining the list of lanes and approaches for
that intersection (sent in MAP messages). The outcome of all of the pending requests to a signal can be found in the signal
status message (SSM) and may be reflected in the SPAT message contents if successful.

ASN.1 Representation:

SignalRequesftMessage ::= SEQUENCE {
timeStamp MinuteOfTheYear OPTIONAL,
second DSecond,
sequencelNumber MsgCount OPTIONAL,
requests SignalRequestList OPTIONAL,

-- Request Data for one or more signalizéd
—-- intersections that support SRM dialogs

requestor RequestorDescription,

-- Requesting Device and other User'Data

—-— contains vehicle ID (if from™a vehicle)
-- as well as type data and curxrent position
-- and may contain additional\"transit data

regional SEQUENCE (SIZE(l1..4)) OFE
RegionalExtension {{Reg=SignalRequestMessage}} OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame
(FRAME) <asN>. Il addition, this item may be.used by data structures in other ITS standards.

5.26 Message: MS{5_SignalStatusMessage (SSM)

Use: The signal status message is‘a message sent by an RSU in a signalized intersection. It is used|to relate the current
status of the signal and the collettion of pending or active preemption or priority requests acknowledged by the controller.
It is also used to sepd information about preemption or priority requests which were denied. This in|turn allows a dialog
acknowledgment mgchanism-between any requester and the signal controller. The data contained in [this message allows
other users to determine-their “ranking” for any request they have made as well as to see the currently|active events. When
there have been no [ecently received requests for service messages, this message may not be sent. \Vhile the outcome of
all pending requests toa sigmatcarm be foundimthe signat status message,; thecarrentactiveeventtif-any) will be reflected
in the SPAT message contents.

ASN.1 Representation:

SignalStatusMessage ::= SEQUENCE ({
timeStamp MinuteOfTheYear OPTIONAL,
second DSecond,
sequenceNumber MsgCount OPTIONAL,

-- Status Data for one of more signalized intersections
status SignalStatuslList,

regional SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-SignalStatusMessage}} OPTIONAL,
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Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame

(FRAME) <asN>. In

addition, this item may be used by data structures in other ITS standards.

5.27 Message: MSG_TollAdvertisementMessage (TAM)

Use: Refer to SAE J

3217.

5.28 Message: MSG_TollUsageAckMessage (TUMack)

Use: Refer to SAE J

3217.

5.29 Message: MSG_TollUsageMessage (TUM)

Use: Refer to SAE J

5.30 Message: MS

Use: Reserved for f

5.31 Message: MS
Use: The traveler in
equipped devices. It
local place names. T}
number of octets to
specified to a resolu
systems of short def|

ASN.1 Representatj

TravelerInfo
msgCnt
timeStamp
packetID
urlB

-- A set
-- travel

dataFrame

regional

}

ler information| messages (frames)

3217.

5 TrafficSignalPhaseAndTiming (TSPaT)
ture use.

5_Travelerinformation Message (TIM)
formation message is used to send various types of information (advisory and

he supported message types specify several sub-diglects of ITIS phrase patterns
be sent. The expressed messages are active at\a precise start and duration g
lion of a minute. The affected local area can be<expressed using either a radius

on:
rmation ::
MsgCount,

MinuteOfTheYear OPTIONAL,
UniqueMSGID OPTTONAL,
URL-Base OPTFTIONAL,

SEQUENCE {

of one or more self contained

s TravelerDataFramelist,

SEQUENCE (SIZE(1..4)) OF
RegieralExtension {{Reg-TravelerInformation}} OPTIONAL,

road sign types) to

makes heavy use of the ITIS encoding system to send-well known phrases but allows limited text for

to further reduce the
eriod, which can be
s5ystem or one of the

ned regions, similar to the way roadway geométry is defined in the MAP messaggs.

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame
(FRAME) <asN>. In addition, this item may be used by data structures in other ITS standards.
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5.32 Message: MSG_TestMessages

Use: The set of TestMessage messages are used to provide expandable messages for local and regional deployment use.
This is intended to support the development new message and information exchanges of their own within the common
framework of the overall V2X message set and this data dictionary. A few common data elements are provided for
consistency, while the remainder of the message content can be defined by the developer using the normal regional
methods. It is anticipated that over time the concepts developed in these messages will migrate into the data dictionary and
message set itself.

ASN.1 Representation:
TestMessage00 ::= SEQUENCE ({
header Header OPTIONAL,
regional RegionalExtension {{Reg-TestMessage(00}} OPTIONAL,

}
TestMessageO[l ::= SEQUENCE ({

header Header OPTIONAL,

regional | RegionalExtension {{Reg-TestMessage(Ol}} OPTIONAL,

}
TestMessageOp ::= SEQUENCE ({

header Header OPTIONAL,

regional | RegionalExtension {{Reg-TestMessage02}} Q@PTIONAL,

}
TestMessageOB ::= SEQUENCE ({

header Header OPTIONAL,

regional | RegionalExtension {{Reg-TestMesgage(03}} OPTIONAL,

}
TestMessageO¥ ::= SEQUENCE ({

header Header OPTIONAL,

regional | RegionalExtension {{Reg-TestMessage04}} OPTIONAL,

}
TestMessageOb ::= SEQUENCE ({

header Header OPTIQNAIL,

regional | RegionalExten'sion {{Reg-TestMessage(05}} OPTIONAL,

}
TestMessagelp ::= SEQUENCE ({

header Headekr OPTIONAL,

regional | ReglonalExtension {{Reg-TestMessage06}} OPTIONAL,

}
TestMessage07 ::= SEQUENCE ({

header Header OPTIONAL,

regional RegionalExtension {{Reg-TestMessage(07}} OPTIONAL,

}
TestMessage08 ::= SEQUENCE ({
header Header OPTIONAL,
regional RegionalExtension {{Reg-TestMessage(08}} OPTIONAL,

}
TestMessage09 ::= SEQUENCE ({
header Header OPTIONAL,
regional RegionalExtension {{Reg-TestMessage(09}} OPTIONAL,

}
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TestMessagelO ::= SEQUENCE ({
header Header OPTIONAL,
regional RegionalExtension {{Reg-TestMessagelO}} OPTIONAL,
}
TestMessagell ::= SEQUENCE ({
header Header OPTIONAL,
regional RegionalExtension {{Reg-TestMessagell}} OPTIONAL,
}
TestMessagel?2 ::= SEQUENCE ({
header Header OPTIONAL,
regional RegionalExtension {{Reg-TestMessagel2}} OPTIONAL,
}
TestMessagel3 ::= SEQUENCE ({
header Header OPTIONAL,
regional | RegionalExtension {{Reg-TestMessagel3}} OPTIONAL,
}
TestMessagelld ::= SEQUENCE ({
header Header OPTIONAL,
regional | RegionalExtension {{Reg-TestMessageld}} OPTJONAL,
}
TestMessagelp ::= SEQUENCE ({
header Header OPTIONAL,
regional | RegionalExtension {{Reg-TestMessdgel5}} OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a MSG called M

(FRAME) <asN>. Il addition, this item may be used by data structures in other ITS standards.

Remarks: Note that|developers are free to create 'sub-message types within each defined message, b

SG_MessageFrame

ut that no further top

level messages will|be created. Note that,this message set data dictionary provides no coordinatipn between different

regional deployments. The possibility of-message structure conflict due to overlapping regions is left
detect and resolve. llike all messages-defined in this standard, the end receiver device is under no ob
understand any message where the-internal content is not known. However, such reception sh
functionality in the device to break=This is simply a restatement of the conformance rules expressed

this type of messagsqg.

6. DATA FRAMES

ThIS Sectlon deflnes th A nracicoa cteintiirn Af Aot frarmane Aafinad by thic ctandaed

to the developers to
igation to decode or
all not cause other
blsewhere applied to

T PTCTIoC-otrottorC- o tota o o o Ot oy triro-Starraar o

6.1 Data Frame: DF_AccelerationSet4Way

Use: This data frame is a set of acceleration values in three orthogonal directions of the vehicle and with yaw rotation rates,
expressed as a structure. The positive longitudinal axis is to the front of the vehicle. The positive lateral axis is to the right
side of the vehicle (facing forward). Positive yaw is to the right (clockwise). A positive vertical “z” axis is downward with the
zero point at the bottom of the vehicle’s tires. The frame of reference and axis of rotation used shall be accordance with that

defined in Section 11 of this standard.
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ASN.1 Representation:
AccelerationSet4dWay = SEQUENCE {
long Acceleration, -— Along the Vehicle Longitudinal axis
lat Acceleration, -— Along the Vehicle Lateral axis
vert VerticalAcceleration, -- Along the Vehicle Vertical axis
yvaw YawRate

Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF _BSMcoreData <ASN>, and
DF DF VehicleStatus <ASN>, and
MSG MSG PersonalSafetyMessage (PSM) <ASN>,

In addition, this item

6.2 Data Frame: [

Use: The DF_Accel§

ASN.1 Representat
AccelSteerYa
yvawRate
accelerat
steeringW|

}

Used By: This entry
In addition, this item

6.3 Data Frame: [

Use: The DF_Advis
from the message is

may be used by data structures in other ITS standards.
F_AccelSteerYawRateConfidence

bteerYawRateConfidence data frame combines multiple related\values.

on:

WRateConfidence = SEQUENCE {
YawRateConfidence,

ion AccelerationConfidence,

heelAngle SteeringWheelAngleConfidence

is used directly by one other data stru¢ture in this standard, a DF called DF_Co

pfidenceSet <ASN>.

may be used by data structures inether ITS standards.
F_AdvisorySpeed

brySpeed data frame is used to convey a recommended traveling approach spe
suer to various travelers and vehicle types. Besides support for various eco-drivj

allows transmitting recommended speeds/for specialty vehicles such as transit buses.

ASN.1 Representat
AdvisorySpee

type

speed

on:
ol

SEQUENCE {

AdyisorySpeedType,

~%/ the type of advisory which this is.
SpeedAdvice OPTIONAL,

ed to an intersection
ng applications, this

See Section 11 for converting and translating speed

confidence

distance

class

-- expressed in mph into units of m/s

-- This element is optional ONLY when superceded

-- by the presence of a regional speed element found in
-- Reg-AdvisorySpeed entry

SpeedConfidence OPTIONAL,

-—- A confidence value for the above speed

ZonelLength OPTIONAL,

-— Unit 1 meter,

—-— The distance indicates the region for which the advise
-- 1is recommended,
-- along the connected egressing lane
RestrictionClassID OPTIONAL,

-— the vehicle types to which it applies

-- when absent, the AdvisorySpeed applies to
-- all motor vehicle types

d speed

it is specified upstream from the stop bar
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regional

}

SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-AdvisorySpeed}} OPTIONAL,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_AdvisorySpeedList <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

6.4 Data Frame: DF_AdvisorySpeedList

Use: The AdvisorySpeedList data frame consists of a list of AdvisorySpeed entries.

ASN.1 Representation:

AdvisorySpee

Used By: This entry
In addition, this item

6.5 Data Frame: [

Use: The DF_Anten
describe how far the
When the antenna b

ASN.1 Representat
AntennaOffse
antOffset
antOffset
antOffset

}

Used By: This entry
In addition, this item

HList ::= SEQUENCE (SIZE(1l..16)) OF AdvisorySpeed

is used directly by one other data structure in this standard, a DF called DF_-Mov

ementEvent <ASN>.

may be used by data structures in other ITS standards.

F_AntennaOffsetSet

haOffsetSet data frame is a collection of three offset values in‘an orthogonal coorndinate system which

electrical phase center of an antenna is in each axis from a nearby known anchor
eing described is on a vehicle, the signed offset shall beih the coordinate system

jon:

tSet ::= SEQUENCE ({

KX Offset-Bl2, -- a range of +- 20247 meters
Y Offset-B09, -- a range of +-%2.55 meters
. Offset-B10 -- a range of +=35.11 meters

s used directly by one other data structure in this standard, a DF called Rec DF R

point in units of 1 cm.
defined in 11.4.

TCMHeader <ASN>.

may be used by data structures in other ITS standards.

Remarks: In the pri

r editions of the standard_(pre-2015), this was constructed as a BLOB; it has noy

UPER use and the ranges reset to conserve'bits.

6.6 Data Frame:

F_ApproachOrLane

v been converted for

Use: The ApproachQrLane data frame is used to indicate a single approach or lane of interest. A typic
to relate where a vehicle was located with respect to the indexing system used in a V2X map. Un
lané/may be unknown, and it is typical to then indicate the approach. (The relatipnship between lane
indexes and approag¢h-indexes is defined in the map.) A value of zero is used when the lane or approfich is unknown. See
the entries for each data concept for further details

conditions the preci

| use case would be
r many operational

ASN.1 Representat

ApproachOrLane

approach
lane

}

Used By: This entry

ion:

CHOICE {
ApproachlID,
LaneID

is used directly by one other data structure in

this standard,

a MSG called

MSG _IntersectionCollisionAvoidance (ICA) <ASN>. In addition, this item may be used by data structures in other ITS

standards.
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6.7 Data Frame: D

F_AsphaltOrTar

Use: Indicates the type of asphalt or tar. This DF may be extended in the future to support more specific characteristics.

ASN.1 Representation:
AsphaltOrTar ::= SEQUENCE ({
AsphaltOrTarType,

type
}
Used By: This entry

DF

DF DescriptionOfRoadSurface

is directly used by the following data structure in this standard:

<ASN>.

In addition, this item
6.8 Data Frame: [
Use: The Axles datq

ASN.1 Representat
Axles SE

-— In the fo
totalAxle
frontAxle
rearAxles

}
Used By: This data

6.9 Data Frame: [

Use: The Brake Syq
activity of the vehicl
wheel, the traction c
auxiliary brake syste

ASN.1 Representat
BrakeSystemS
wheelBrak
traction

may be used by data structures in other ITS standards.
F_Axles

frame is used to indicate the axle configuration of a vehicle or a trailer:

on:

DUENCE  {

llowing, the value 10 indicates 10 or moxe{ axles

S INTEGER (1..10, )y

S INTEGER (0..10, ) OPTIONAL,
INTEGER (0..10, .) OPTITIONAL,

frame is used by DF_VehicleData and' DF_TrailerUnitDescJ2945SIlash1B.

F_BrakeSystemStatus

tem Status data frame conveys a variety of information about the current brakg
. The structure consists of a sequence of items which provide status flags for a
bntrol system, the anti-lock brake system, the stability control system, the brake b
m.

and system control
hy active brakes per
pbost system, and the

abs
scs
brakeBoos
auxBrakes

}

on:

tatus = SEQUENCE {

S BrakeAppliedStatus,
TractionControlStatus,
AntiLockBrakeStatus,
StabilityControlStatus,

t BrakeBoostApplied,
AuxiliaryBrakeStatus

Used By: This entry is directly used by the following two other data structures in this standard:

DF

DF BSMcoreData

<ASN>, and

DF

DF VehicleStatus

<ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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Remarks: Note that when the state of a brake or system control changes it will not only be reflected in this data element,
but might also be reflected in a flag within the event flags data element; for example, in Part Il of a basic safety message.

6.10 Data Frame: DF_BSMcoreData

Use: The DF_BSMcoreData data frame contains the critical core data elements deemed to be needed with every BSM
issued. This data frame’s contents are often referred to as the “BSM Part One,” although it is reused in other places as well.

ASN.1 Representation:

BSMcoreData ::= SEQUENCE ({
msgCnt MsgCount,
id TemporaryID,
secMark DSecond,
lat Latitude,
long Longitude,
elev Elevation,
accuracy PositionalAccuracy,
transmissfion TransmissionState,
speed Speed,
heading Heading,
angle SteeringWheelAngle,
accelSet AccelerationSet4dWay,
brakes BrakeSystemStatus,
size VehicleSize

}
Used By: This entry,

MSG \

is directly used by the following two other data structures in this standard:

ISG_BasicSafetyMessage (BSM) <ASN>, and

MSG i

1SG IntersectionCollisionAvoidance-(1CA) <ASN>.

In addition, this item
6.11 Data Frame: [

Use: The DF Bumpg

be used with trailers).

ASN.1 Representatj

BumperHeight
front
rear

may be used by data structures:in other ITS standards.
F_BumperHeights

r Heights data frame conveys the height of the front and rear bumper of the vehic

on:
S

SEQUENCE {
BumperHeight,
BuniperHeight

}

Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF_TrailerUnitDescription <ASN>, and
DF DF_VehicleData <ASN>, and
DF DF _VehicleStatus <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

e or object (can also
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6.12 Data Frame: DF_Cinders

Use: Indicates the type of cinders. This DF may be extended in the future to support more specific characteristics.

ASN.1 Representation:
Cinders ::= SEQUENCE ({
type CindersType,
}
Used By: This entry is directly used by the following data structure in this standard:

DF DF DescriptionOfRoadSurface <ASN>.

In addition, this item|may be used by data structures in other ITS standards.
6.13 Data Frame: DF_Circle

Use: The Circle datg frame used to define a circle centered at a given point and extended'to the giver| radius. It is typically
used to describe thellocation of signs so that the receiving vehicle can determine if the sign applies to them and their current

path.

ASN.1 Representatjon:

Circle ::= SEQUENCE {
center Position3D,
radius Radius-B12,
units DistanceUnits

}
Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF _GeometricProjection <ASN>, and

DF DF ValidRegion <ASN>.

In addition, this item|may be used by datatstructures in other ITS standards.

Remarks: The valugs km and miles.are typically used for wide area weather alert type uses.
6.14 Data Frame: DF_ComputedLane

Use: The DF_Compputedliane data frame is used to contain information needed to compute one lane ffrom another (hence

the name). This congeptlis used purely as a means of saving size in the message payload. The new |ane is expressed as
an X,Y offset from the-first-point-of-the-seurce-tane—-can-be-optionallyrotated-and-scaled—-Anyattrbdte information found

within the node of the source lane list cannot be changed and must be reused.
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ASN.1 Representat
ComputedLane

ion:

SEQUENCE {

-- Data needed to created a computed lane
LanelD,

reference

Laneld

the lane ID upon which this
computed lane will be based

-- Lane Offset in X and Y direction
CHOICE {

offsetXax

offsetYax

-- Lane R
rotateXY

-- Lane Path Scale

scaleXaxi
scaleYaxi

regional

Used By: This entry
addition, this item m

is

is

small
large

s

DrivenLineOffsetSm,
DrivenLineOffsetLg

CHOICE {

small

DrivenLineOffsetSm,

otation

S
S

SEQUENCE

Remarks: The sped

Targe

s

Priventetffsetig

A path X offset value for translations ¢f~th
path’s points when creating translategd
The values found in the reference lane
all offset based on the X and Y vailues
the coordinates of the referencg Dane’s

initial path point.

are
from

OPTIONAL,

A path rotation value for\the entire lane
Observe that this rotatgs’ the existing orien
of the referenced lane, it does not replace

Rotation occurs abouf the initial path point.

llanesg|.

tation
it.

(zooming)

Scale-B12 OPTIONAL,

Scale-B12 OPTIONAL,
-- value for trxamslations or zooming of the patlh’s
-- points. The values found in the reference lahne
-- are all expanded or contracted based on the [X
-- and Y. @and width values from the coordinates |[of
-—- the(reference lane’s initial path point.
-- The Z axis remains untouched.

(SIZE (L\~.4)) OF

RegionalExtensilon {{Reg-ComputedLane}} OPTIONAL,

is used“directly by one other data structure in this standard, a DF called DF_No
by bedused by data structures in other ITS standards.

HeListXY <ASN>. In

ified transformation shall be applied to the reference lane without any intermedi

ry loss of precision

(truncation). The order of the transformations shall be: the east-west and north-south offsets, the scaling factors, and finally

the rotation.

6.15 Data Frame: DF_ConfidenceSet

Use: A set of various measurement confidence values about the vehicle or a moving V2X object.
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ASN.1 Representation:

ConfidenceSet = SEQUENCE {
accelConfidence AccelSteerYawRateConfidence OPTIONAL,
speedConfidence SpeedandHeadingandThrottleConfidence OPTIONAL,
timeConfidence TimeConfidence OPTIONAL,
posConfidence PositionConfidenceSet OPTIONAL,
steerConfidence SteeringWheelAngleConfidence OPTIONAL,

headingConfidence
throttleConfidence

}

HeadingConfidence OPTIONAL,
ThrottleConfidence OPTIONAL,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <ASN>. In

addition, this item m

6.16 Data Frame: [

Yy De used by data structures In other |1 S standards.

F_ConnectingLane

Use: The DF_ConngctingLane data concept ties a single lane to a single maneuver neededto reach

It is typically used t
mapped to the SPAT

ASN.1 Representatj

ConnectingLa
lane
maneuver

}

Used By: This entry
addition, this item m

6.17 Data Frame: [

Use: The Connectio
the end of a single la
lane by its index to 4
SPAT index. (Note t
When present, the

ConnectionID entry

entries for Connectig

b connect the allowed maneuver from the end of a lane to the outbound lane g
message to which both lanes apply.

on:
ne SEQUENCE {
LanelD, -- Index of the connecting ldne
AllowedManeuvers OPTIONAL
-—- The Maneuver between
-- the enclosing lane and this lane
-- at the stop line t@\connect them

is used directly by one other data structure in this standard, a DF called DF_Cqg
by be used by data structures in othér ITS standards.

F_Connection

n data structure is used.in the ConnectsTolList data frame to provide data about
he connects to anotherlane beyond its stop point. The ConnectinglLane entry ties 3
valid single maneuver required to reach that outbound lane. The SignalGrouplD
hat more than.one entry can exist for any given lane to handle admissive and p

it from another lane.
o that these can be

nnection <ASN>. In

how the stop line at
n outbound (egress)
maps this to a single
rotected conditions.)

Restriction€lass can be used to further restrict this information to defined classes of users. The

s used to\provide an index to any dynamic clearance data that may be sent in ar
nID, IntersectionlD, and RestrictionClassID are not expected to be used in most i

other message. The
htersections.
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ASN.1 Representation:

Connection

SEQUENCE {

-- The subject lane connecting to this lane is:

connectingLane

remotelIntersection

ConnectingLane,

—— The index of the connecting lane and also
the maneuver from the current lane to it
IntersectionReferenceID OPTIONAL,

—-— This entry is only used when the

—-- indicated connecting lane belongs

-- to another intersection layout. This

-—- provides a means to create meshes of lanes

-- SPAT mapping details at the stop line are:

signalGro

userClass

-- Movement assist

connectio

Used By: This entry|
In addition, this item

Remarks: The assig
(the U-turn lane in s
lane to which this lar
road vehicles use. If
shall be listed.

6.18 Data Frame: [

STgmaTGTroup T OPTTONAT;

—-— The matching signal group send by

-- the SPAT message for this lane/maneuver.

-- Shall be present unless the connectinglane

-- has no signal group (is un-signalized)
RestrictionClassID OPTIONAL,

—-— The Restriction Class of users thig dpplies to
-- The use of some lane/maneuver and(|SignalGrouplQ
-- palrings are restricted to sele&ted users.

—-— When absent, the SignalGrouplD ‘@pplies to all

P

details are given by:

LaneConnectionID OPTIONAL

-- An optional connection®index used to

relate this lane conrnéction to any dynamic
clearance data in the SPAT. Note that

the index may besshared with other
connections if (the clearance data is common

NnID

is used directly by one other.data structure in this standard, a DF called DF_Con

nectsTolList <ASN>.

may be used by data structures in other ITS standards.

nment of lanes in the.Gonnects To structure shall start with the leftmost lane from th
bme cases) followed by subsequent lanes in a clockwise assignment order. The
e connects would-always be listed last. Note that this order is observed regardles
this structuretis used in the lane description, then all valid lanes to which the s

F_ConnectionManeuverAssist

MM

AnauvarAccict data feama ~aantaine infarmatinn Aot tha Advnamins flony of e ff

b vehicle perspective
refore, the rightmost
5 of which side of the
Ibject lane connects

Use: The Connectio

VIO o Ty T o STo T Uoto o T o oo o T o T O T ot O T oo O ot o Oy T o ovy oot

for the lane(s) and

maneuvers in question (as determined by the LaneConnectionID). Note that this information can be sent regarding any
lane-to-lane movement; it need not be limited to the lanes with active (non-red) phases when sent.
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ASN.1 Representation:
ConnectionManeuverAssist ::= SEQUENCE {
connectionID LaneConnectionID,
-- the common connectionID used by all lanes to which
-- this data applies
—-— (this value traces to ConnectsTo entries in lanes)
-- Expected Clearance Information
queuelength ZoneLength OPTIONAL,
-- Unit = 1 meter, 0 = no queue
—-— The distance from the stop line to the back
-- edge of the last vehicle in the queue,
-- as measured along the lane center line.
availableStoragelLength ZoneLength OPTIONAL,
== Ull_lLl_ - 1 nneterL, U = 110 pPace LCllldJ..Ilb
-- Distance (e.g., beginning from the downstrean
-- stop-line up to a given distance) with ahigh
-—- probability for successfully executingcthe
-- connecting maneuver between the two lanés
-- during the current cycle.
—-- Used for enhancing the awarenessaj0D vehicles
-- to anticipate if they can pass.the stop line
-- of the lane. Used for optimiz¥ng the green wave,
-- due to knowledge of vehicles wWaiting in front
-- of a red light (downstream)\
—-— The element nextTime in{ITimeChangeDetails
-- 1in the containing data\frame contains the next
-- timemark at which an*active phase is expected,
-- a form of storage ,fdush interval.
waitOnStop WaitOnStopline OPTICNAL,
-—- If “true,” thesyehicles on this specific connecting
-- maneuver have\to stop on the stop-line and ndt
-- to enter the collision area
pedBicycleDetect PedestrianBicycleDetect OPTIONAL,
-- true 1fCANY ped or bicycles are detected crogsing
-- the &bove lanes. Set to false ONLY if there is a
-- high certainty that there are none present,
-- etherwise element is not sent.
regional | SEQUENCE (SIZE(I..4)) OF
RegionalExtension {{Reg-ConnectionManeuverAssist}} OPTIONAI,

Used By: This entry is uSed directly by one other data structure in this standard, a DF called DF| ManeuverAssistList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.19 Data Frame: DF_ConnectsToList

Use: The ConnectsTolList data structure is used in the generic lane descriptions to provide a sequence of other defined
lanes to which each lane connects beyond its stop point. See the Connection data frame entry for details. Note that this
data frame is not used in some lane object types.

ASN.1 Representation:
ConnectsTolList ::= SEQUENCE (SIZE(l1l..16)) OF Connection

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_GenericLane <ASN>. In
addition, this item may be used by data structures in other ITS standards.
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Remarks: The assignment of lanes in the connection structure shall start with the leftmost lane from the vehicle perspective
(the U-turn lane in some cases) followed by subsequent lanes in a clockwise assignment order. Therefore, the rightmost
lane to which this lane connects would always be listed last. Note that this order is observed regardless of which side of the
road vehicles use. If this structure is used in the lane description, then all valid lanes to which the subject lane connects

shall be listed.

6.20 Data Frame: DF_DataParameters

Use: The DataParameters data frame is used to provide basic (static) information on how a map fragment was processed

or determined.

ASN.1 Representation:

DataParameters = SEQUENCE {
processMefcthod IASString (SIZE (1..255)) OPTIONAL,
processAggency IASString (SIZE (1..255)) OPTIONAL,
lastCheckgpdDate IA5String (SIZE(1..255)) OPTIONAL,
geoidUsed IAS5String (SIZE (1..255)) OPTIONAL,

}

Used By: This entry
<ASN>. In addition, {

6.21 Data Frame: [

Use: The V2X style

“yyyy, mm, dd” as dg

ASN.1 Representatjon:
DDate ::= SEPUENCE {
year Dyear,
month DMonth,
day Dpay

}

6.22 Data Frame: [

Use: The V2X style

“yyyy, mm, dd, hh, mm, ss (sss+)%as-defined below.

is used directly by one other data structure in this standard, la MSG called M

5G_MapData (MAP)

his item may be used by data structures in other ITS standards.
F_DDate

Hate is a compound value consisting of finite-length*sequences of integers (not ch
fined below.

F_DDateTime

Hate is a compound value consisting of finite-length sequences of integers (not ch

aracters) of the form

aracters) of the form

ASN.1 Representatjon:
DDateTime ::F SEQUENCE ({
year DYedp OPTIONAL,
month DMeith OPTIONAL,
day DDay OPTIONAL,
hour DHour OPTIONAL,
minute DMinute OPTIONAL,
second DSecond OPTIONAL,
offset DOffset OPTIONAL -- time zone

}
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Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF FullPositionVector <ASN>, and
DF DF _ObstacleDetection <ASN>, and
DF DF VehicleStatus <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: Note that some elements of this structure may not be sent when not needed. At least one element shall be

present.
6.23 Data Frame: [

Use: Indicates the ¢
the future to support

F_DescriptionOfRoadSurface

bmposition of the surface of the roadway for use in estimation of friction ~This DF|
more specific characteristics.

ASN.1 Representatjon:
DescriptionOffRoadSurface ::= CHOICE {

portlandfement PortlandCement,
asphaltOfTar AsphaltOrTar,
gravel Gravel,
grass Grass,
cinders Cinders,
rock Rock,
ice Ice,
snow Snow,

}
Used By: This entry

DF 1

is directly used by the following data structure in this standard:

F_FrictionInformation <ASN>.

In addition, this item
6.24 Data Frame: [
Use: The V2X style f
(these are typically s

finite-length sequeng

ASN.1 Representat

may be used by datawstructures in other ITS standards.
F_DFullTime
ull time is defived from complete entry date-time but with the seconds and fraction

ent in another part of the same message). The full time is defined as a compoun
es ofintegers (not characters) of the form “yyyy, mm, dd, hh, mm” as defined bel

on-

may be extended in

bf a second removed
d value consisting of
DW.

DFullTime = SEQUENCE {
year DYear,
month DMonth,
day DDay,
hour DHour,
minute DMinute

}

6.25 Data Frame: DF_DMonthDay

Use: The V2X style month-day is a compound value consisting of finite-length sequences of integers (not characters) of the

form “mm, dd” as de

fined below.
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ASN.1 Representation:

DMonthDay ::= SEQUENCE ({
month DMonth,
day DDay

}
6.26 Data Frame: DF_DTime
Use: The V2X style time is a compound value consisting of finite-length sequences of integers (not characters) of the form

“hh, mm, ss (sss+) (offset)” as defined below. In V2X applications, there is no need to send the offset representing the local
time zone, so the most common representation for the data frame occupies four payload octets and provides a resolution

of 1 ms over a range of 1 day.

ASN.1 Representat
DTime = SE
hour D
minute D
second D
offset D

}
6.27 Data Frame: [

Use: The V2X style
the form “yyyy, mm”

ASN.1 Representatj
DYearMonth :|:

year
month

}

D]
D

6.28 Data Frame: [

Use: The DF_Disal

jon:
DUENCE  {
Hour,
Minute,
Second,
Dffset

OPTIONAL -- time zone

F_DYearMonth

as defined below.

on:

SEQUENCE {
Year,
Month

F_DisabledVehicle

ledVehicle data framé\provides a means for a vehicle (or other equipped de

operational status amd gross location to"others using a subset of the ITIS codes. This data frame is

send information ab
elements found in th

put a disabled vehigle to others. The vehicle’s various classification values are h
e BSM Part ll.content.

year-month is a compound value consisting of finite-length sequences of integers (not characters) of

vice) to describe its
ost typically used to
ndled by other data

ASN.1 Representatjon:
DisabledVehifle =" SEQUENCE {
statusDethils ITIScodes (523..541),
-— Codes 532 to 541, as taken from J2540:
—— Disapbled, etc.
-- stalled-vehicle (532),
-—- abandoned-vehicle (533),
-— disabled-vehicle (534),
-— disabled-truck (535),
-— disabled-semi-trailer (536), -"- Alt: disabled
-- tractor-trailer
-- disabled-bus (537),
-— disabled-train (538),
-- vehicle-spun-out (539),
—-— vehicle-on-fire (540),
—-— vehicle-in-water (541),
locationDetails GenericLocations OPTIONAL,

}
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Used By: This

entry is used directly by one other data structure in

this standard,

a DF called

DF_SupplementalVehicleExtensions <ASN>. In addition, this item may be used by data structures in other ITS standards.

6.29 Data Frame: DF_EmergencyDetails

Use: The EmergencyDetails data element combines several bit level items into a structure for efficient transmission about
the vehicle during a response call.

ASN.1 Representation:

EmergencyDetails = SEQUENCE {
notUsed SSPindex,
-- always set to 0 and carries no meaning;
-- legacy field maintained for backward compatibility
sirenUse SirenInUse,
lightsUse LightbarInUse,
multi MultiVehicleResponse,
events PrivilegedEvents OPTIONAL,
responseType ResponseType OPTIONAL,

}
Used By: This entry

DF 1

is directly used by the following two other data structures in-this standard:

F SpecialVehicleExtensions <ASN>and

MSG N

1ISG EmergencyVehicleAlert (EVA) <ASN>,

In addition, this item
6.30 Data Frame: [

Use: The Enabled L
configuration. Thess
considered to be pa
possible regulatory §
a right hand turn on
during one period ar
by local sighage. By
separate lane objec

which was necessa
in the current config

used. This overcom’}s the need.to"manage the process of sending different maps reflecting the then

may be used by data structures in other ITS standards.
F_EnabledLaneList

ane List data frame is a sequence of lane IDs for lane objects that are activate
lanes, unlike most lanes, have their RevocableLane bit set to one (asserted).

tates for a given physicallane. For example, it is not uncommon to enable or disab
ed during different periods of a day. Another similar example would be a lane whi
d where parking islallowed at another. Traditionally, this information is conveyed
using the Enabled.Lane List data frame in conjunction with the RevocableLane b
in the interseetion map for each different configuration, a single unified map c3g

in the_2009 edition of the standard, reducing the process to simply listing which
ratioq.

d in the current map
Such lanes are not

t of the current map unless they are in the Enabled Lane List. This concept is usg¢d to describe all the

le the ability to make
ch is used for driving
to the vehicle driver
it and constructing a
n be developed and
current configuration
anes are then active

ASN.1 Representatjon:
EnabledLanelist ::= SEQUENCE (SIZE(1l..16)) OF LanelID
-- The unique ID numbers for each
-- lane object which is ‘active’

-- as par

t of the dynamic map contents.

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_IntersectionState <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

6.31 Data Frame: DF_EventDescription

Use: The EventDescription data frame provides a short summary of an event or incident. It is used by a sending device
(often a public safety vehicle) to inform nearby equipped devices about an event or about the driving action the sending
device is taking or is about to take. Typical use cases include such concepts as a slow moving vehicle as well as fire/police
movement with flashing light details.
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ASN.1 Representation:

EventDescription = SEQUENCE {

typeEvent ITIScodes,
-- A category and an item from that category
-— all ITS stds use the same types here
-- to explain the type of the
-- alert/danger/hazard involved

description SEQUENCE (SIZE(1..8)) OF ITIScodes OPTIONAL,
-—- Up to eight ITIS code set entries to further
-- describe the event, give advice, or any
—-— other ITIS codes

priority Priority OPTIONAL,

The urgency of this message, a relative

heading

extent

regional

Used By: This entry
<ASN>. In addition, {

6.32 Data Frame: [

Use: This DF provid
characteristics of the

ASN.1 Representatj

FrictionInfo
roadSurf
dryOrWet
roadRoug

Used By: This entry

degreeof eIt Ccomparsd Wit otheTr
similar messages for this type (not other
messages being sent by the device), nor
is it a priority of display urgency
HeadingSlice OPTIONAL,

-- Applicable headings/direction

Extent OPTIONAL,

-- The spatial distance over which this

-- message applies and should be presented to the drive
SEQUENCE (SIZE(1..4)) OF

RegionalExtension {{Reg-EventDescription}} OPTIONAL,

is used directly by one other data structure in.this standard, a DF called DF_Spec

alVehicleExtensions

his item may be used by data structures in ‘other ITS standards.
F_Frictioninformation

s information that allows a vehicle to estimate friction based on its own characte
roadway.

on:

rmation = SEQUENCE {

bceDescription DescriptionOfRoadSurface,
RoadSurfaceCondition OPTIONAL,

hness RoadRoughness OPTIONAL,

is’directly used by the following data structures in this standard:

ristics as well as the

DF

DF TravelerDataFrameNewPartllIContent

<ASN>

In addition, this item

may be used by data structures in other ITS standards.

6.33 Data Frame: DF_FullPositionVector

Use: A complete report of the vehicle’s position, speed, and heading at an instant in time. Used in the probe vehicle message
(and elsewhere) as the initial position information. Often followed by other data frames that may provide offset path data.
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ASN.1 Representation:

FullPositionVector ::= SEQUENCE ({
utcTime DDateTime OPTIONAL, -— time with mSec precision
long Longitude, -- 1/10th microdegree
lat Latitude, -- 1/10th microdegree
elevation Elevation OPTIONAL, -- units of 0.1 m
heading Heading OPTIONAL,
speed TransmissionAndSpeed OPTIONAL,
posAccuracy PositionalAccuracy OPTIONAL,
timeConfidence TimeConfidence OPTIONAL,
posConfidence PositionConfidenceSet OPTIONAL,
speedConfidence SpeedandHeadingandThrottleConfidence OPTIONAL,

}

Used By: This entry|is directly used by the following six other data structures in this standard:

DF DDF_PathHistory <ASN>, and
DF DF_Snapshot <ASN>, and
DF DF VehicleStatus <ASN>, and
MSG MSG_ProbeVehicleData (PVD) <ASN>y'and
MSG MSG_RoadSideAlert (RSA) <asSN>, and
MSG MSG_RTCMcorrections (RTCM) <ASN>.

In addition, this item|may be used by data structures in other’ITS standards.

Remarks: In the 2006 edition of the standard, the.first 2 octets were a DSecond followed by DFullTjme in 6 octets. This
produced a completé¢ time value in 8 octets. In thé_2009 edition (and reaffirmed in the 2015 edition), these have been re-
ordered into a singlg value, that of DDateTime| This changes the ordering encoded over the air, and fthe ordering and the
tags when expressegl in ASN or in XML.

6.34 Data Frame: OF _GenericLane

Use: The GenericLgne data frametis used for all types of lanes, e.g., motorized vehicle lanes, crossyalks, medians. The
GenericLane describes the basic attribute information of the lane. The LanelD value for each lang is unique within an
intersection. One us¢ for the-LanelD is in the SPAT message, where a given signal or movement phade is mapped to a set
of applicable lanes using their respective LanelDs. The NodeList2 data frame includes a sequence of ¢ffset points (or node
points) representing|the center line path of the lane. As descnbed |n thls standard node points are gets of variable sized
delta orthogonal offdets—rem-the—prorpointin-the-node-pa H anchor point used in
the intersection.) Each node p0|nt may convey optlonal attrlbute data as well. The use of attrlbutes is described further in
the Node definition, and in a later clause, but an example use would be to indicate a node point where the lane width
changes.

It should be noted that a “lane” is an abstract concept that can describe objects other than motorized vehicle lanes, and that
the generic lane structure (using features drawn from Japanese usage) also allows combining multiple physical lanes into
a single lane object. In addition, such lanes can describe connectivity points with other lanes beyond a single intersection,
extending such a lane description over multiple nearby physical intersections and side streets which themselves may not
be equipped or assigned an index number in the regional intersection numbering system. (See the ConnectsTo entry for
details.) This has value when describing a broader service area in terms of the roadway network, probably with less precision
and detail.
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ASN.1 Representation:

GenericLane ::= SEQUENCE ({

lanelID

name

ingressApproach

egressApproach

laneAttributes

LanelD,

—-— The unique ID number assigned

-- to this lane object

DescriptiveName OPTIONAL,

-- often for debug use only

-— but at times used to name ped crossings
ApproachID OPTIONAL, -- inbound
ApproachID OPTIONAL, -- outbound

-—- Approach IDs to which this lane belongs
LaneAttributes,

-- All Attribute information about

maneuvers

nodelList

connectsTp

overlays

regional | SEQUENCE «SIZE(1..4)) OF
RegionalExtension {{Reg-GenericLane}} OPTIONAL,

Used By: This entry|isidirectly used by the following two other data structures in this standard:

—thebasTc sSetected—Tarmetype

—-— Directions of use, Geometric co-sharing

-- and Type Specific Attributes

—-— These Attributes are ‘lane - global’ that gs,
-- they are true for the entire length of the,lane
AllowedManeuvers OPTIONAL,

-— the permitted maneuvers for this lang
NodeListXY,

-- Lane spatial path information as welbl as

-- various Attribute information alorlg the node path
-—- Attributes found here are moreygeneral and may
-- come and go over the length<{gf” the lane.
ConnectsToList OPTIONAL,

-- a list of other lanes and“~their signal group IDs
-- each connecting lane and its signal group ID

-- is given, therefore this element provides the

-- information formerly*in “signalGroups” in prior
-- editions.

OverlayLanelist OPTIONAL,

-- A list of any Yanes which have spatial paths that
-- overlay (rufi,;on top of, and not simply cross)
-- the path(of this lane when used. An overlay

-- for one lane can be applied to parallel lanes
-- witheut repeating OverlayLanelList for each Gener]
-—- entry.

DF DF LanelList <ASN>, and

DF DF RoadlLaneSetList <ASN>.

In addition, this item may be used by data structures in other ITS standards.

cLane

Remarks: In the 2009 version of this standard, each lane type was specified in a distinct data frame, and there was no

GenericLane data frame.
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6.35 Data Frame: DF_GeographicalPath

Use: The DF_GeographicalPath data frame is used to support the cross-cutting need in many V2X messages to describe
arbitrary spatial areas (polygons, boundary lines, and other basic shapes) required by various message types in a small
message size. This data frame can describe a complex path or region of arbitrary size using either one of the two supported
node offset methods (XY offsets or LL offsets) or using simple geometric projections. Both open and closed paths are
supported, as well as a simple index and naming methodology.

ASN.1 Representation:

GeographicalPath ::= SEQUENCE ({
name DescriptiveName OPTIONAL,
id RoadSegmentReferencelID OPTIONAL,
anchor Position3D OPTIONAL,
laneWidth LaneWidth OPTIONAL,
directionplity DirectionOfUse OPTIONAL,
closedPath BOOLEAN OPTIONAL,
-- when true, last point closes to first
direction HeadingSlice OPTIONAL,
-— field of view over which this applies
descriptipn CHOICE {
path OffsetSystem,
-— The XYZ and LLH system of paths
geometfry GeometricProjection,
-- A projected circle from a point
oldRegfon ValidRegion,
—-- Legacy method, no longer regommended for use
} OPTIPNAL,
regional SEQUENCE (SIZE(1..4)) OF

Used By: This entr]
<ASN>. In addition, {

6.36 Data Frame: [

Use: The DF_Geom
shapes) required by

RegionalExtension {{Reg-GeadgraphicalPath}} OPTIONAL,

is used directly by one ‘other data structure in this standard, a DF called DF

TravelerDataFrame

his item may be used by data structures in other ITS standards.
F_GeometricProjection

etricProjection data frame is used to describe various geometric spatial areas (ci
various message types in a small message size.

ASN.1 Representatjon:
GeometricProfjégtion ::= SEQUENCE ({
direction HcadiugSlipc,
-- field of view over which this applies,
extent Extent OPTIONAL,
-- the spatial distance over which this
-- message applies and should be presented
laneWidth LaneWidth OPTIONAL, -- used when a width is needed
circle Circle, -- A point and radius
regional SEQUENCE (SIZE(1..4)) OF

cles and other basic

RegionalExtension {{Reg-GeometricProjection}} OPTIONAL,
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_GeographicalPath <ASN>.
In addition, this item may be used by data structures in other ITS standards.

6.37 Data Frame: DF_Grass

Use: Indicates the surface of the roadway is grass. This DF may be extended in the future to support more specific
characteristics.

ASN.1 Representation:
Grass ::= SEQUENCE {
type GrassType,

}

Used By: This entry|is directly used by the following data structure in this standard:

DF DF DescriptionOfRoadSurface <ASN>.

In addition, this item|may be used by data structures in other ITS standards.
6.38 Data Frame: DF_Gravel

Use: Indicates the g$urface of the roadway is gravel. This DF may be extended in the future to syipport more specific
characteristics.

ASN.1 Representatjon:
Gravel ::= SEQUENCE {
type GravelType,

}
Used By: This entry|is directly used by the following data structure in this standard:

DF DF DescriptionOfRoadSurface <ASN>.

In addition, this item|may be used by datasstructures in other ITS standards.
6.39 Data Frame: DOF Header

Use: The DF_Headegr data frame is a set of basic time and sequence values used at the start of efch TestMessage to
provide such values|in a consistent way.

ASN.1 Representatjon:

Header ::= SEQEUENCE {
-- Basic time and sequence values for the message
year DYear OPTIONAL,
timeStamp MinuteOfTheYear OPTIONAL,
secMark DSecond OPTIONAL,
msgIssueRevision MsgCount OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_TestMessages <ASN>.
In addition, this item may be used by data structures in other ITS standards.
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6.40 Data Frame: DF_Ice

Use: Indicates the surface of the roadway is ice. This DF may be extended in the future to support more specific

characteristics.

ASN.1 Representation:

Ice ::
type

}

Used By: This entry

SEQUENCE {
IceType,

is directly used by the following data structure in this standard:

DF 1

F DescriptionOfRoadSurface <ASN>.

In addition, this item
6.41 Data Frame: [

Use: The Intersectia

which a service is n¢eded. This is used, for example, with the signal request message (SRM) to indig

outbound points by v

ASN.1 Representat
Intersection
lane
approach
connectio

}
Used By: This entry,

DF 1

may be used by data structures in other ITS standards.
F_IntersectionAccessPoint
nAccessPoint data frame is used to specify the index of either, a single approag

Vhich the requestor (such as a public safety vehicle) can traverse an intersection.

on:

AccessPoint = CHOICE {
LanelD,
ApproachlID,

h LaneConnectionID,

is directly used by the following tWo other data structures in this standard:

F SignalRequest <ASN>, and

DF 1

F _SignalStatusPackage <ASN>.

In addition, this item

Remarks: Note that
used to indicate the
itself. For example, 1
destination. Alternati

may be used by data structures in other ITS standards.

the valuerof‘zero has a reserved meaning for these two indexing systems. In botl

h or a single lane at
ate the inbound and

N cases, this value is

concept-of “none” in use. When the value is of zero is used here, it implies the cen
equesting an outbound point of zero implies the requestor wishes to have the int
velyyan inbound value of zero implies the requestor is within the intersection itself

for the outbound val
the same results.

6.42 Data Frame: DF_IntersectionGeometry

er of the intersection
rsection itself be the

nd wishes to depart
ne or approach with

Use: A complete description of an intersection’s roadway geometry and its allowed navigational paths (independent of any

additional regulatory

restrictions that may apply over time or from user classification).
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ASN.1 Representation:

IntersectionGeometry ::= SEQUENCE ({

name DescriptiveName OPTIONAL,
-—- For debug use only
id IntersectionReferencelD,
-- A globally unique value set,
-- consisting of a regionID and
-- intersection ID assignment
revision MsgCount,

-- Required default values about lane descriptions follow

refPoint Position3D, -- The reference from which subsequent
-- data points are offset until a new
—— POt TS USEd:
laneWidth LaneWidth OPTIONAL,
-- Reference width used by all subsequent
-- lanes unless a new width is given
speedLimifts SpeedLimitList OPTIONAL,

-- Reference regulatory speed limits

used by all subsequent

lanes unless a new speed isflgiven

See Section 11 for converking and

translating speed expressed in mph
into units of m/s

-- Complejte details regarding each lane type in{this intersection

laneSet Lanelist, -—- Data about one or more lanes
-- (all lane data is™ound here)
-- Data scribing how to use and request. preemption and

-- priorilty services from this intersection (if supported)

-- NOTE ditonal data may be added in-the next release of the
-- standalrd at this point to handle, this concept
preemptPrfiorityData PreemptPriorityList OPTIONAL,

-- data(Cabout one or more regional

-—- prteempt or priority zones
regional SEQUENCE (SEZE(1..4)) OF

RegionalExtension {{Reg-IntersectionGeometry}} OPTIONAL,

LI 4
roadAuthorityID RoadAuthorityID OPTIONAL
-- Mandatpry if roadRegulatorID is set to O
}

Used By: This entry|is.used directly by one other data structure in this standard, a DF called DF_IntersectionGeometryL st
<ASN>. In addition, this.item may be used by data structures in other ITS standards.

Remarks: The PreemptZones and PriorityZones are used to relate each signal preempt and priority zone to a specific
request value that a vehicle would use when making a request.

6.43 Data Frame: DF_IntersectionGeometryList
Use: The IntersectionGeometryList data frame consists of a list of IntersectionGeometry entries.

ASN.1 Representation:

IntersectionGeometryList ::= SEQUENCE (SIZE(l1..32)) OF IntersectionGeometry

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MapData (MAP)
<ASN>. In addition, this item may be used by data structures in other ITS standards.



https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATIONAL J2735® SEP2023

Page 67 of 275

6.44 Data Frame: DF_IntersectionReferencelD

Use: The IntersectionReferencelD data frame conveys the combination of an optional RoadRegulatorID and of an
IntersectionID that is unique within that region. When the RoadRegulatorID is present the IntersectionReferencelD is
guaranteed to be globally unique.

ASN.1 Representat
Intersection
region R

ion:
ReferencelID ::= SEQUENCE {
oadRegulatorID OPTIONAL,

id I

- a globally unique regional assignment value

- typical assigned to a regional DOT authority

- the value zero shall be used for testing needs
ntersectionID

}

Used By: This entry

- a unlgque mapplng to the 1ntersectlon
- in question within the above region of use

is directly used by the following six other data structures in this standard:

DF DF_Connection <ASN>, and
DF DF_IntersectionGeometry <ASN>, and
DF DF_IntersectionState <ASN>y'and
DF DF_SignalRequest <BSN>, and
DF DF_SignalStatus <ASN>, and
MSG MSG _IntersectionCollisionAvoidance (ICA)  <ASN>.

In addition, this item

Remarks: A fully q
RoadRegulatorID). T

6.45 Data Frame: [

Use: The Intersectio
future data can be s{

ASN.1 Representat
Intersection

may be used by data structures.in‘other ITS standards.

Lalified intersection consists of its regionally unique ID (the IntersectionID) an
aken together, these form a unique value which is never repeated.

F_IntersectionState

nState dataframe is used to convey all the SPAT information for a single intersect
ent.

jon:

d its region ID (the

on. Both current and

State ::= SEQUENCE ({

name

id

revision
status

moy

PescriotiveName—OPEFoNA S

—-- human readable name for intersection

-- to be used only in debug mode
IntersectionReferencelD,

-- A globally unique value set, consisting of a
-- regionID and intersection ID assignment
-— provides a unique mapping to the

-- intersection MAP in question

-— which provides complete location

-- and approach/move/lane data

MsgCount,

IntersectionStatusObject,

—-— general status of the controller(s)
MinuteOfTheYear OPTIONAL,

-— Minute of current UTC year

-- used only with messages to be archived
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timeStamp

enabledLanes

states

DSecond OPTIONAL,

-- the mSec point in the current UTC minute that
-- this message was constructed

EnabledLanelList OPTIONAL,

-- a list of lanes where the Revocablelane bit
-- has been set which are now active and

-— therefore part of the current intersection
MovementList,

-- Each Movement is given in turn

-- and contains its signal phase state,
-- mapping to the lanes it applies to,
-— point in time it will end, and it
-- may contain both active and future states

and

maneuverAh
regional

ey
roadAutho
-- Mandat
}

Used By: This entry
<ASN>. In addition, {

6.46 Data Frame: [
Use: The Intersectio

ASN.1 Representat

Intersection

Used By: This entry
Message (SPAT) <1

6.47 Data Frame: [

Use: A data frame td
ITIS vocabulary met
to conserve bandwid

sTsthErst—MameuverassTsthistOPTToNAS,

-- Assist data

SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-IntersectionState}} OPTIONAL,

rityID RoadAuthorityID OPTIONAL
bry 1f roadRegulatorID is set to O

is used directly by one other data structure in this standard, a DF called DF

IntersectionStateList

his item may be used by data structures in other ITS.standards.
F_IntersectionStateList
nStateList data frame consists of a list of IntersectionState entries.

on:
StatelList

SEQUENCE (SIZE(1..32)) OF IntersectionState

s used directly by one otherdata structure in this standard, a MSG called MSG_Sid

nalPhaseAndTiming

A SN>. In addition, this itemmay be used by data structures in other ITS standards.

F_ITIS_Phrase_ExitService

allow sequences of ITIS codes, short text strings, and numerical values to be exp
nod and pattern. Note that the allowed text strings are more limited than the norma
th. All ITIS phrase data, when encoded in a DER or UPER form, shall be express

rather than their full {ext equivalents.

ressed in the normal
| ITIS format in order
ed as integer values

ASN.1 Representatjon;
ExitService = SEQUENCE (SIZE(l..I10)) OF SEQUENCE [
item CHOICE {
itis ITIScodes,
text ITIStextPhrase

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrame
<ASN>. In addition, this item may be used by data structures in other ITS standards.
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6.48 Data Frame: DF_ITIS_Phrase_GenericSignage

Use: A data frame to allow sequences of ITIS codes, short text strings, and numerical values to be expressed in the normal
ITIS vocabulary method and pattern. Note that the allowed text strings are more limited than the normal ITIS format in order
to conserve bandwidth. All ITIS phrase data, when encoded in a DER or UPER form, shall be expressed as integer values

rather than their full text equivalents.

ASN.1 Representat
GenericSigna
item CHOIC
itis
text
}
}

Used By: This entr]
<ASN>. In addition, t

6.49 Data Frame: [
Use: A data frame tg

ITIS vocabulary met
to conserve bandwid

rather than their full {ext equivalents.

ASN.1 Representat

SpeedLimit :|:

item CHOIC
itis
text
}

}

Used By: This entr]
<ASN>. In addition, t

6.50 Data Frame: [

Use: A data frame td
ITIS vocabulary met
to conserve bandwid
their full text equivalg

ion:
ge
E

{
ITIScodes,
ITIStextPhrase

SEQUENCE (SIZE(1..16)) OF SEQUENCE ({

is used directly by one other data structure in this standard, a DF calledDF

TravelerDataFrame

his item may be used by data structures in other ITS standards.
F_ITIS_Phrase_SpeedLimit

allow sequences of ITIS codes, short text strings, and numerical’'values to be exp
nod and pattern. Note that the allowed text strings are more limited than the norma
th. All ITIS phrase data, when encoded in a DER or UPER form, shall be express

on:

SEQUENCE
{
ITIScodes,
ITIStextPhrase

(SIZE(1..16)) OF SEQUENCE ({

Fo

is used directly by one other data structure in this standard, a DF called DF

ressed in the normal
| ITIS format in order
ed as integer values

TravelerDataFrame

his item may be used by.data structures in other ITS standards.
F_ITIS_Phrase_WorkZone

allow sequenges of ITIS codes, short text strings, and numerical values to be exp
nod and pattern. Note that the allowed text strings are more limited than the norma
th. All ITIS.phrase data, when encoded using UPER, shall be expressed as integ
ents.

ASN.1 Representat

ressed in the normal
| ITIS format in order
br values rather than

on:

WorkZone ::

item CHOICE

itis
text
}

}

SEQUENCE
{
ITIScodes,
ITIStextPhrase

(SIZE(1..16)) OF SEQUENCE ({

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrame

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.
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6.51 Data Frame: DF_J1939-Data Items

Use: This data frame used to send various SAE J1939 defined data elements from the vehicle.

ASN.1 Representation:
J1939data ::= SEQUENCE ({
-- Tire conditions by tire
tires TireDatalist OPTIONAL,
-- Vehicle Weights by axle
axles AxleWeightList OPTIONAL,
trailerWeight TrailerWeight OPTIONAL,
cargoWeight CargoWeight OPTIONAL,
steeringAxleTemperature SteeringAxleTemperature OPTIONAL,
driveAxle[location DriveAxXlel.ocation OPTIONAL,
driveAxleLiftAirPressure DriveAxleLiftAirPressure OPTIONAL,
driveAxle[lemperature DriveAxleTemperature OPTIONAL,
driveAxle|LubePressure DriveAxleLubePressure OPTIONAL,
steeringAkleLubePressure SteeringAxlelLubePressure OPTIONAL,
}
TireDatalList| ::= SEQUENCE (SIZE(1l..16)) OF TireData
TireData ::=| SEQUENCE ({
locatipn TireLocation OPTIONAL,
pressufre TirePressure OPTIONAL,
temp TireTemp OPTIONAL,
wheelSkensorStatus WheelSensorStatus OPTIONAL,
wheelEndElectFault WheelEndElectFault OPTIONAL,
leakaggRate TireLeakageRate OPTIONAL,
detectfion TirePressureThresholdDetection OPTIONAL,
}
AxleWeightLifgst ::= SEQUENCE (SIZE)(l..16)) OF AxleWeightSet
AxleWeightSelt ::= SEQUENCE f{
locatipn AxleLocation OPTIONAL,
weight AxleWeight OPTIONAL,
}
Used By: This entry|is used.directly by one other data structure in this standard, a DF called DF_Vehi
addition, this item may-be Used by data structures in other ITS standards.

cleStatus <ASN>. In

6.52 Data Frame: DF_LaneAttributes

Use: The DF_LaneAttributes data frame holds all the constant attribute information of any lane object (as well as denoting
the basic lane type itself) within a single structure. Constant attribute information are those values which do not change over
the path of the lane, such as the direction of allowed travel. Other lane attribute information can change at or between each

node.

The structure consists of three element parts as follows: LaneDirection specifies the allowed directions of travel, if any.
LaneSharing indicates whether this lane type is shared with other types of travel modes or users. The lane type is defined
in LaneTypeAttributes, along with additional attributes specific to that type.
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The fundamental type of lane object is described by the element selected in the LaneTypeAttributes data concept. Additional
information specific or unique to a given lane type can be found there as well. A regional extension is provided as well.

Note that combinations of regulatory maneuver information such as “both a left turn and straight ahead movement are
allowed, but never a U-turn,” are expressed by the AllowedManeuvers data concept which typically follows after this element
and in the same structure. Note that not all lane objects require this information (for example, a median). The various values
are set via bit flags to indicate the assertion of a value. Each defined lane type contains the bit flags suitable for its application
area.

Note that the concept of LaneSharing is used to indicate that there are other users of this lane with equal regulatory rights
to occupy the lane (which is a term this standard does not formally define since it varies by world region). A typical case is
a light rail vehicle running along the same lane path as motorized traffic. In such a case, motor traffic may be allowed equal
access to the lane when a train is not present. Another case would be those intersection lanes (at the time of writing rather
unusual) where bicygle traffic is given full and equal right of way to an entire width of motorized vehiclg¢ lane. This example
would not be a bike |ane or bike box in the traditional sense.

ASN.1 Representatjon:

LaneAttributes ::= SEQUENCE ({
directionplUse LaneDirection, -— directions of lane A Use
sharedWith LaneSharing, -— co-users of the lane€ path
laneType LaneTypeAttributes, -- specific lane typg data
regional RegionalExtension {{Reg-LaneAttributesy}’ OPTIONAL

}

Used By: This entry|is used directly by one other data structure in this.standard, a DF called DF_GenericLane <ASN>. In
addition, this item may be used by data structures in other ITS standards.

6.53 Data Frame: DF LaneDataAttribute

Use: The data framg DF_LaneDataAttribute is used to relate’an attribute and a control value at a node|point or along a lane
segment from an enyimerated list of defined choices. It is then followed by a defined data value associgted with it and which
is defined elsewherg in this standard.

ASN.1 Representatjon:
LaneDataAttrfibute ::= CHOICE {
-—- Segment attribute types and the data needed for each
pathEndPpintAngle DeltaAngle,
-- adjusts final point/width slant
-— of the lane to align with the stop line
laneCrowhPointCerifer RoadwayCrownAngle,
-—- sets the canter of the road bed
-- from centerline point
laneCrowhPointLeft RoadwayCrownAngle,
-- sets the canter of the road bed
== from lert edge
laneCrownPointRight RoadwayCrownAngle,
-- sets the canter of the road bed
-- from right edge
laneAngle MergeDivergeNodeAngle,
-- the angle or direction of another lane
-— this is required to support Japan style
-- when a merge point angle is required
speedLimits SpeedLimitlist,
-- Reference regulatory speed limits
-- used by all segments

-— Add others as needed, in regional space


https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATIONAL J2735® SEP2023 Page 72 of 275

regional SEQUENCE (SIZE(l1..4)) OF

RegionalExtension {{Reg-LaneDataAttribute}},

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneDataAttributeList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: This data concept handles a variety of use case needs with a common and consistent message pattern. The
typical use of this data concept (and several similar others) is to inject the selected attribute into the spatial description of a
lane’s center line path (the segment list). In this way, attribute information which is true for a portion of the overall lane can
be described when needed. This attribute information applies from the node point in the stream of segment data until
changed again. Denoting the porous aspects of a lane along its path as it merges with another lane would be an example
of this use case. In {his case the start and end node points would be followed by suitable segment.attributes. Re-using a

lane path (previously
a segment attribute
positional translation

called a computed lane) is another example. In this case the reference lane_ to\bg
followed by the lane value. It is then followed by one or more segmentattriby
factors to be used (offset, rotate, scale) and any further segment attribute)chang

re-used appears as
tes which relate the
S,

6.54 Data Frame: DF_LaneDataAttributeList

Use: The LaneDataAttributeList data frame consists of a list of LaneDataAttribute entfies.

ASN.1 Representat
LaneDataAttr

on:
ibutelList ::

= SEQUENCE (SIZE(1..8)) OF _AameDataAttribute

Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF NodeAttributeSetLL <ASN>, and

DF DF NodeAttributeSetXY <ASN>.

In addition, this item[may be used by data structures in-other ITS standards.

6.55 Data Frame: DF_LaneList
Use: The LaneList data frame consists oftalist of GenericLane entries.

jon:
SEQUENCE

ASN.1 Representat
LanelList ::

(SIZE(1..255)) OF GenericLane

Used By: This entry
<ASN>. In addition, {

is used-directly by one other data structure in this standard, a DF called DF_IntersectionGeometry

his itémymay be used by data structures in other ITS standards.

Bl anaTlvunaAdcibtac
T CaTTC Ty Peratioutcs

6.56 Data Frame: [

Use: The Lane Type Attributes data frame is used to hold attribute information specific to a given lane type. It is typically
used in the DE_LaneAttributes data frame as part of an overall description of a lane object. Information unique to the specific
type of lane is found here. Information common to lanes is expressed in other entries. The various values are set by bit flags
to indicate the assertion of a value. Each defined lane type contains bit flags suitable for its application area.
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ASN.1 Representation:
LaneTypeAttributes = CHOICE {

vehicle LaneAttributes-Vehicle, -—- motor vehicle lanes
crosswalk LaneAttributes-Crosswalk, -—- pedestrian crosswalks
bikeLane LaneAttributes-Bike, -— bike lanes
sidewalk LaneAttributes-Sidewalk, -- pedestrian sidewalk paths
median LaneAttributes-Barrier, -- medians & channelization
striping LaneAttributes-Striping, -- roadway markings
trackedvVehicle LaneAttributes-TrackedVehicle, -- trains and trolleys
parking LaneAttributes-Parking, -- parking and stopping lanes

}

Used By: This entry
In addition, this item

6.57 Data Frame: [
Use: The Maneuver

ASN.1 Representat
ManeuverAssi

Used By: This entry,

DF 1

IS Used directly Dy one other data structure in this standard, a DF called DFE_La

eAttributes <ASN>.

may be used by data structures in other ITS standards.
F_ManeuverAssistList
N\ssistList data frame consists of a list of ConnectionManeuverAssist entries.

jon:
stList

SEQUENCE (SIZE(l..16)) OF Connecti®enManeuverAssis

is directly used by the following two other data structdres in this standard:

F IntersectionState <ASN>, and

DF

F _MovementState <ASN>.

In addition, this item

6.58 Data Frame: [

may be used by data structures in othePITS standards.

F_MovementEventList

Use: The Movemen{EventList data frame consists of a list of MovementEvent entries.

ASN.1 Representat
MovementEven

Used By: This entry|
In addition, this item

6.59 Data Frame: [

jon:
tList

SEQUENCE (SIZE(l1l..16)) OF MovementEvent

is used directlysby one other data structure in this standard, a DF called DF_Mov

ementState <ASN>.

may be used by data structures in other ITS standards.

F_MeyvementEvent

Use: The Movemen

ents

one of number of movem (
ASN.1 Representation:
MovementEvent = SEQUENCE {
eventState MovementPhaseState,
-- Consisting of:
—-— Phase state (the basic 11 states)
—-— Directional, protected, or permissive state
timing TimeChangeDetails OPTIONAL,

speeds

-- Timing Data in
includes start
-- confidence and

UTC time stamps for event
and min/max end times of phase
estimated next occurrence

AdvisorySpeedList OPTIONAL,

siment state to convey
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regional

various speed advisories for use by

general and specific types of vehicles
supporting green-wave and other flow needs
See Section 11 for converting and translating
speed expressed in mph into units of m/s

SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-MovementEvent}} OPTIONAL,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_MovementEventList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.60 Data Frame: [

Use: The Movemen{List data frame consists of a list of MovementState entries.

ASN.1 Representatj

MovementList

Used By: This entry
In addition, this item

6.61 Data Frame: [
Use: The Movemen

a designated collect
types supported incl

the reported data el¢ments, the time to change (the time rémaining in the current state) is often of th

with a common statd
values such as total
intersection so that v

ASN.1 Representat
MovementStat
movementN|

signalGro

F_MovementList

on:

OF MovementState

SEQUENCE (SIZE(1..255))

is used directly by one other data structure in this standard,a'‘DF called DF _Inters

ectionState <ASN>.

may be used by data structures in other ITS standards.
F_MovementState

State data frame is used to convey various information about the current or futur|
on of one or more lanes of a common type.\This is referred to as the GrouplD. |
Lilde both motorized vehicle lanes as welkas pedestrian lanes and dedicated rail

(typically adjacent sets of lanes in_an approach) in a signalized intersection will
vehicle counts, summed. It is used:in the SPAT message to convey every active
ehicles, when combined with eertain map information, can determine the state of

on:

&l = SEQUENCE {

bme DesciptiveName OPTIONAL,
--uhiquely defines movement by name
==Vhuman readable name for intersection
-- to be used only in debug mode

P SignalGroupID,

-— the group id is used to map to lists
-- of lanes (and their descriptions)

e movement state of
Note that lane object
and transit lanes. Of
e most value. Lanes
have individual lane
movement in a given
the signal phases.

state-time-speed

maneuverAssistList

-- which this MovementState data applies to

see comments 1n the Remarks Tor usage detaills
MovementEventList,
-— Consisting of sets of movement data with:

-- a) SignalPhaseState
-- b) TimeChangeDetails, and
-- ¢c) AdvisorySpeeds (optional )

Note one or more of the movement events may be

for the current signal group
ManeuverAssistList OPTIONAL,
—-— This information may also be placed in the

for

a future time and that this allows conveying multiple
predictive phase and movement timing for various uses

—-— IntersectionState when common information applies to

-- different lanes in the same way
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regional SEQUENCE (SIZE(l1..4)) OF

RegionalExtension {{Reg-MovementState}} OPTIONAL,
}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_MovementList <ASN>. In
addition, this item may be used by data structures in other ITS standards.

Remarks: Note that the value given for the time to change will vary in many actuated signalized intersections based on the
sensor data received during the phase. The data transmitted always reflects the then most current time mark value (which
is the point in UTC time when the change will occur). As an example, in a phase which may vary from 15 to 25 seconds of
duration based on observed traffic flows, a time to change value of 15 seconds in the future might be transmitted for many
consecutive seconds (and the time mark value extended for as much as 10 seconds depending on the extension time logic

used by the controll¢r before it either times out or gaps out), followed by a final time mark value refle

values as the time ru
The time to change ¢
unless a preemption

In use, the SignalGr
etc.) is known by the
is treated the same

signalized lanes do 1
will vary based on Iz
For example, a pre-g
unused phase stateg

6.62 Data Frame: [

Use: A 24-bit node t

ASN.1 Representatj
Node-LL-24B [ :

-- range
-- range
lon Offs

ns out, presuming the value was not again extended to a new time mark due oot
lement can therefore generally be regarded as a guaranteed minimum value of the
event occurs.

buplD element is matched to lanes that are members of that ID. Fhé'type of lang
lane description as well as its allowed maneuvers and any vehicle class restricti

vay (cross walks map to suitable meanings, etc.). Lane objects \Wwhich are not pa
ot appear in any GrouplID. The visual details of how a givencsignal phase is prese
ne type and with regional conventions. Not all signal states will be used in all re
reen visual indication is not generally found in U.S. deployments. Under such ope
are simply skipped.

F_Node LL 24B
ype with offset values from the last point in, latitude and longitude form.

on:

SEQUENCE {

of +- 0.0002047 degrees

of +- 22.634554 meters at the equator
=t LL-B12,

lat Offs

ctLL-B12

}

Used By: This entr
<ASN>. In addition, t

6.63 Data Frame: [

is used directly by one other data structure in this standard, a DF called DF

cting the decreasing
ner detection events.
time that will elapse

(vehicle, crosswalk,
bns. Every lane type
t of the sequence of
hted to a mobile user
gional deployments.
rating conditions, the

NodeOffsetPoint LL

his item may/bé used by data structures in other ITS standards.

F_Nede. LL_28B

Use: A 28-bit node t

pe/with offset values from the last point in latitude and longitude form.

ASN.1 Representat

Node-LL-28B ::

-- ranges
—-—- ranges
lon

ion:

SEQUENCE {
of +- 0.0008191 degrees
of +- 90.571389 meters at the equator

OffsetLL-B14,

lat

OffsetLL-Bl4

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPoint LL

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.
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6.64 Data Frame: DF_Node_LL_32B

Use: A 32-bit node type with offset values from the last point in latitude and longitude form.

ASN.1 Representat

Node-LL-32B ::

-- ranges
-- ranges
lon Offs

ion:

SEQUENCE {

of +- 0.0032767 degrees

of +- 362.31873 meters at the equator
etLL-Bl6,

lat Offs

etLL-B16

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPoint LL

<ASN>. In addition, t
6.65 Data Frame: [

Use: A 36-bit node t

ASN.1 Representatj
Node-LL-36B |[::

-- range
-- range
lon Offs

Is Item may be used by data structures in other ITS standards.
F Node LL 36B
ype with offset values from the last point in latitude and longitude form.

on:

SEQUENCE {

of +- 0.0131071 degrees

of +- 01.449308 Kmeters at the equator
~tLL-B18,

lat Offs

~tLL-B18

}

Used By: This entr
<ASN>. In addition, {

6.66 Data Frame: [
Use: A 44-bit node t

ASN.1 Representat

Node-LL-44B |::

-- range
-- range
lon Offs

is used directly by one other data structure in this standard, a DF called DF

NodeOffsetPoint LL

his item may be used by data structures_in,other ITS standards.
F_Node LL_44B
ype with offset values from the-last point in latitude and longitude form.

on:

SEQUENCE {

of +- 0.2097151 degrees

of +- 23.189096 Kmeters at the equator
.t LL-B22,

lat Offs

ctLL-B22

}

Used By: This entr

is ‘Oséd directly by one other data structure in this standard, a DF called DF

NodeOffsetPoint LL

<ASN>. In addition, t

his_item may be used by data structures in other ITS standards.

6.67 Data Frame: DF_Node_ LL_48B

Use: A 48-bit node type with offset values from the last point in latitude and longitude form.

ASN.1 Representat

Node-LL-48B ::

-- ranges
—-—- ranges
lon

ion:

SEQUENCE {
of +- 0.8388607 degrees
of +- 92.756481 Kmeters at the equator

OffsetLL-B24,

lat

OffsetLL-B24

}
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPoint LL
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.68 Data Frame: DF_Node LLmD_64b

Use: A 64-bit node type with lat-long values expressed in standard SAE 1/10th of a microdegree.

ASN.1 Representation:

Node-LLmD-64b ::= SEQUENCE ({
lon Longitude,
lat Latitude

}

Used By: This entry

DF 1

is directly used by the following two other data structures in this standard:

F NodeOffsetPoint LL <ASN>, and

DF 1

F NodeOffsetPointXY <ASN>.

In addition, this item
6.69 Data Frame: [
Use: A 20-bit node t

ASN.1 Representat

Node-XY-20b |::

Offset
Offset

X

Yy
}

Used By: This entr]
<ASN>. In addition, t

6.70 Data Frame: [
Use: A 22-bit node t

ASN.1 Representat

Node-XY-22b |:

Offset
Offset

X

y
}

may be used by data structures in other ITS standards.
F_Node_XY_20b
ype with offset values from the last pointin X and Y.

on:

SEQUENCE {
L B10,

-B10

is used directly by one other data structure in this standard, a DF called DF

NodeOffsetPointXY

his item may be used by data &iructures in other ITS standards.
F_Node_XY_22b

ype with offset values'from the last pointin X and Y.

on:

:= SEQUENCE ({

L B11,
[ B11

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPointXY

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.

6.71 Data Frame: DF_Node_XY_24b

Use: A 24-bit node type with offset values from the last pointin X and Y.

ASN.1 Representat

Node-XY-24b ::

x Offset

ion:
= SEQUENCE {
-B12,

-B12

y Offset

}
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Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF NodeOffsetPointXY <ASN>, and
DF DF TrailerHistoryPoint <ASN>, and
DF DF_TrailerUnitDescription <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

6.72 Data Frame: DF_Node_XY_26b

Use: A 26-bit node t

/pe with offset values from the last pninf mnXandY

ASN.1 Representatj
Node-XY-26Db [::

x Offset
y Offset

}

Used By: This entr
<ASN>. In addition, {

6.73 Data Frame: [

Use: A 28-bit node t

ASN.1 Representatj
Node-XY-28Db [:

x Offset
y Offset

}

Used By: This entr
<ASN>. In addition, {

6.74 Data Frame: [
Use: A 32-bit node t

ASN.1 Representat

Node-XY-32b |:

x Offset

on:

SEQUENCE {
-B13,
-B13

his item may be used by ‘data structures in other ITS standards.
F_Node_XY_32b

ype with offsetvalues from the last pointin X and Y.

on:

:=_SEQUENCE ({
-B16,

|

g

y Offset

}

is used directly by one other data structure in this standard, a DF called DF| NodeOffsetPointXY
his item may be used by data structures in other ITS standards.
F_Node_XY_28b
ype with offset values from the last point in X andY.
on:
:= SEQUENCE {
-B14,
-B14
is used directly by one (other data structure in this standard, a DF called DF| NodeOffsetPointXY

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPointXY

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.

6.75 Data Frame: DF_NodeAttributeLLList

Use: The NodeAttributeLLList data frame consists of a list of NodeAttributeLL entries.

ASN.1 Representat
NodeAttribut

ion:
eLLList

= (SIZE(1..8)) OF NodeAttributeLL

SEQUENCE
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeAttributeSetlL L
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.76 Data Frame: DF_NodeAttributeSetLL

Use: The DF_NodeAttributeSetLL is a data frame used to convey one or more changes in the attribute set which occur at
the node point at which it is used. Some of these attributes persist until the end of the lane or until changed again or turned
off. Other attributes have a scope of use which is limited to the node in which they are found. Besides the basic attributes,
optional data elements for increasing or decreasing the width and elevation values from the prior values are also provided.

ASN.1 Representation:

NodeAttributeSetLL ::= SEQUENCE {
localNode NodeAttributeLLList OPTIONAL,
-- Attribute states which pertain to this node point
disabled SegmentAttributelLlLList OPTIONAL,
-— Attribute states which are disabled at this node)point
enabled SegmentAttributelLLList OPTIONAL,

-—- Attribute states which are enabled at this nodé€ point
-- and which remain enabled until disabled opr, \the&€ lane ¢gnds
data LaneDataAttributelList OPTIONAL,

-- Attributes which require an additional‘“data wvalues
-— some of these are local to the node p@int, while othdgrs
-— persist with the provided values until changed
-- and this is indicated in each entry

dWidth Offset-B10 OPTIONAL,

-— A value added to the current, bahe width

-- at this node and from this node onwards, in lcm stepg
-— lane width between nodes @x€ a linear taper between gts
—-— the value of zero shall ot be sent here
dElevatiopn Offset-B10 OPTIONAL,

-- A value added to thelcurrent Elevation

-- at this node fromythis node onwards, in 1 cm steps
-- elevations betweén nodes are a linear taper between gts
—-— the value of zexb shall not be sent here

regional SEQUENCE (SIZE(1..4)) OF

RegionalExtension {{Reg-NodeAttributeSetLL}} OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF [NodelLL <ASN>. In
addition, this item may be used by data structures in other ITS standards.

Remarks: See also DF (NodeAttributeSetXY

6.77 Data Frame: DF_NodeAttributeSetXY

Use: The DF_NodeAttributeSetXY is a data frame used to convey one or more changes in the attribute set which occur at
the node point at which it is used. Some of these attributes persist until the end of the lane or until changed again or turned
off. Other attributes have a scope of use which is limited to the node in which they are found. Besides the basic attributes,
optional data elements for increasing or decreasing the width and elevation values from the prior values are also provided.
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ASN.1 Representation:

nds

rs

ts

ts

NodeAttributeSetXY = SEQUENCE {
localNode NodeAttributeXYList OPTIONAL,
-—- Attribute states which pertain to this node point
disabled SegmentAttributeXYList OPTIONAL,
-—- Attribute states which are disabled at this node point
enabled SegmentAttributeXYList OPTIONAL,
-—- Attribute states which are enabled at this node point
-- and which remain enabled until disabled or the lane e
data LaneDataAttributelList OPTIONAL,
-- Attributes which require an additional data wvalues
-- some of these are local to the node point, while othe
-— persist with the provided values until changed
=g TS IS IO Icated T ©dCIT ©ITCT
dWidth Offset-B10 OPTIONAL,
-- A value added to the current lane width
-- at this node and from this node onwards, in lcm steps
-— lane width between nodes are a linear taper between p
-- the value of zero shall not be sent here
dElevatiop Offset-B10 OPTIONAL,
-- A value added to the current Elevation
-- at this node from this node onwards, ¥n“%l0cm steps
-- elevations between nodes are a linear-taper between p
-- the value of zero shall not be semt\here
regional SEQUENCE (SIZE(1..4)) OF

}

Used By: This entry
addition, this item m

Remarks: See also
6.78 Data Frame: [
Use: The NodeAttrib

ASN.1 Representat
NodeAttribut

Used By: This entry
<ASN>. In addition, {

RegionalExtension {{Reg-NodeAttributeSetXY}} OPTIONAL,

is used directly by one other data structure in this standard, a DF called DF

NodeXY <ASN>. In

by be used by data structures in othen 'S standards.
DF_NodeAttributeSetLL.

F_NodeAttributeXYList

uteXYList data frame consists of a list of NodeAttributeXY entries.

on:
eXYList

="SEQUENCE (SIZE(1l..8)) OF NodeAttributeXY

is used-directly by one other data structure in this standard, a DF called DF

NodeAttributeSetXY

his itefm’may be used by data structures in other ITS standards.

6.79 Data Frame: DF _NodetistttE

Use: The NodelListLL data structure provides the sequence of signed offset node point values for determining the latitude
and longitude (and possibly elevation above the ellipsoid when present) using the then current Position3D object to build a
path for the centerline of the subject lane type. Each LL point is referred to as a node point. The straight line paths between
these points are referred to as segments. Note that these offsets are straight with respect to the LLH coordinate system,
not a localized XYZ coordinate system. All nodes may have various optional attributes, the state of which can vary along
the path and which are enabled and disabled by the sequence of objects found in the list of node structures. See the
explanatory text in Section 11 for a description of how to correctly encode and decode this type of the data element.
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ASN.1 Representation:
NodeListLL ::
nodes

CHOICE {

NodeSetLL,

-- a path made up of two or more

-- LL node points and any attributes
-- defined in those nodes

-—- Additional choices will be added in time

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_OffsetSystem <ASN>. In

addition, this item may be used by data structures in other ITS standards.

Remarks: When desgcribing a path, the first node is the one closest to the anchor point, typically cho
point of a roadway $egment. Typically, this is located on the stop line for lanes and approaches:\F¢
description needs, the starting point may be chosen arbitrarily to simply bound a region of interest. Sub
describe the path, uging the current zoom scale in combination with the offsets. The last naéde”point
returns to the origingl anchor point (hence describing a closed path) or not depending on the.context i

6.80 Data Frame:

Use: The NodeLis
Ys (and possibly wid
subject lane type. E
to as segments.

All nodes may have
disabled by the seq
description of how to
may have a section
remain in that region
not block” lane attrib
elements in the segrn

ASN.1 Representat

NodeListXY :|:

nodes

computed

F_NodeListXY

data structure provides the sequence of signed offset node: point values for de
h or Zs when present), using the then current Position3B.0bject to build a path for
ch XY point is referred to as a node point. The straight line paths between thes|

various optional attributes the state of which,can vary along the path and wh
uence of objects found in the list of node structures. See the explanatory text
correctly encode and decode this type of.the data element. As a simple example,
pf the overall lane path marked “do not/block,” indicating that vehicles should no
. This is encoded in the Node data structures by an element in one node to indica
Lites at a given offset, and then by a’termination element when this attribute is set
nent choice allow inserting attributes containing data values affecting the segmen

on:

CHOICE {

NodeSetXY,

-- a lane made up of two or more

-— XY node\points and any attributes
-- defided in those nodes
ComputedLane,

-- a~rane path computed by translating
- tHe data defined by another lane

ben as the beginning
r general geometric
sequent offsets then
may imply that path
n which it is used.

ermining the Xs and
the centerline of the
e points are referred

ch are enabled and
in Section 11 for a
a motor vehicle lane
come to a stop and
e the start of the “do
false. Other types of
or the node.

}

Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF GenericLane <ASN>, and
DF DF OffsetSystem <ASN>, and
DF DF_ShapePointSet <ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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Remarks: When describing a path, the first node is the one closest to the intersection for the lane or the beginning point in
a roadway segment. Typically, this is located on the stop line for approaches. Safety applications can use this to identify
their stop line without having to consult the intersection message. For egresses, the first node indicates where the outbound
lane begins.

6.81 Data Frame: DF_NodelLL

Use: The DF_NodelLL data frame presents a structure to hold data for a signal node point in a lane. Each selected node
has a latitude and longitude offset from the prior node point (or a complete lat-long representation in some cases), as well
as optional attribute information. A lane node list is made up of a sequence of these to describe the lane path.

ASN.1 Representation:
NodeLL ::= SEQUENCE {
delta NodeOffsetPointLL,

—-— A choice of which Lat,Lon offset value to use
-- this includes various delta values as well a regional |choices
attributeps NodeAttributeSetLL OPTIONAL,

-- Any optional Attributes which are needed
—-— This includes changes to the current lane width and ellevation

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Nq@deSetLL <ASN>. In
addition, this item may be used by data structures in other ITS standards.

6.82 Data Frame: DF NodeOffsetPoint_LL

Use: The DF_NodepffsetPointLL data frame presents a structure to hold different sized data framgs for a single node
geometry path. Nodgs are described in terms of latitude and lengitude offsets in units of 0.1 microdegfees (when the zoom
scaling is set to 1:1]. The choice of which node type is driven by the magnitude (size) of the offset data to be encoded.
When the distance ffom the last node point is smaller or the required precision is less, the smaller entfies can (and should)
be chosen.

Each single selected node is computed as a latitude and longitude offset from the prior node point unlgdss one of the entries
reflecting a completg 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 concernl and should not be(sent over the air due to its additional message payload size.

The general usage puidance is te.construct the content of each lane node point with the smallest|possible element to
conserve message gize. However;-using an element which is larger than needed is not a violation of the ASN.1 rules.

ASN.1 Representatjon:

NodeOffsetPointhl” : := CHOICE {
-- Nodes Wwith LL content Span at the equator when using a zogm of one:
node-LL1 Node-LL-24B, -— within +- 22.634554 meters of last node
node-LL2 Node-LL-28B, -— within +- 90.571389 meters of last node
node-LL3 Node-LL-32B, -— within +- 362.31873 meters of last node
node-LL4 Node-LL-36B, -— within +- 01.449308 Kmeters of last node
node-LL5 Node-LL-44B, -— within +- 23.189096 Kmeters of last node
node-LL6 Node-LL-48B, -— within +- 92.756481 Kmeters of last node
node-LatLon Node-LLmD-64b, -- node is a full 32b Lat/Lon range
regional RegionalExtension {{Reg-NodeOffsetPointLL}}

-- node which follows is of a
-- regional definition type

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodelLL <ASN>. In
addition, this item may be used by data structures in other ITS standards.



https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATIONAL J2735® SEP2023 Page 83 of 275

6.83 Data Frame: DF_NodeOffsetPointXY

Use: 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 cm (when zoom is 1:1). Changes in elevation and in
the lane width can be expressed in a similar way with the optional Attributes data entry which appears alongside the
NodeOffsetPoint in use.

The choice of which node type is driven by the magnitude (size) of the offset data to be encoded. When the distance from
the last node point is smaller, 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.

The general usage puidance is to construct the content of each lane node point with the smallest|possible element to
conserve message gize. However, using an element which is larger than needed is not a viplation of the ASN.1 rules.

ASN.1 Representatjon:

NodeOffsetPofintXY ::= CHOICE {
-—- Nodes with X,Y content
node-XY1 Node-XY-20Db, -- node is within 5'11m of last ndde
node-XY2 Node-XY-22Db, -- node is within€,10.23m of last ndde
node-XY3 Node-XY-24Db, -- node is withdn/) 20.47m of last ndgde
node-XY4 Node-XY-26Db, -- node is within 40.96m of last ndgde
node-XY5 Node-XY-28Db, -- node is within 81.91m of last ndde
node-XY6 Node-XY-32Db, -- node is,within 327.67m of last ndde
node-LatLpn Node-LLmD-64b, -- nodeJis a full 32b Lat/Lon range
regional RegionalExtension {{RegrNodeOffsetPointXY}}

-- nadée which follows is of a
-- «wegional definition type

}

Used By: This entry|is directly used by the following three other data structures in this standard:

DF IDF NodeXY <ASN>, and
DF DF REG ConnectionManeuverAssist EU <ASN>, and
DF DF SignalHeadlLocation EU <ASN>.

In addition, this item|may ¥e used by data structures in other ITS standards.

Remarks: Was calldd NodeOffsetPoint in the April 2015 edition of the standard

6.84 Data Frame: DF_NodeSetLL
Use: The NodeSetLL data frame consists of a list of NodeLL entries using LL offsets.

ASN.1 Representation:
NodeSetLL ::= SEQUENCE (SIZE(2..63)) OF NodeLL

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeListLL <aASN>. In
addition, this item may be used by data structures in other ITS standards.
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6.85 Data Frame: DF_NodeSetXY
Use: The NodeSetXY data frame consists of a list of Node entries using XY offsets.

ASN.1 Representation:
NodeSetXY ::= SEQUENCE

(SIZE (2..63))

OF NodeXY

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeListXY <ASN>. In
addition, this item may be used by data structures in other ITS standards.

6.86 Data Frame: DF_NodeXY

Use: The DF_NodeXY data frame presents a structure to hold data for a single node point in a path. Each selected node
has an X and Y offsgt from the prior node point (or a complete lat-long representation in some cased) as well as optional

attribute information
path. The XY pointg
Simple lanes can be
Changes to the lansg
pertain to either the ¢
concept, NodeAttrib
(either at a node or g

A further description
entries for each one

ASN.1 Representatjon:
NodeXY ::= SEQUENCE ({
delta NodeOffsetPointXY,
-— A choice of which X,Y offset value to use
-- this includes various  d@lta values as well a regional
attributeps NodeAttributeSetXY OPTIONAL,

}

Used By: This entry
addition, this item m

6.87 Data Frame: [

Use: The DF_Obsta

ites are used to describe aspects of the lane that persist for.only a portion of

The node list for a lane (or other object) is made up of a sequence of these 16
are selected to reflect the centerline of the path with sufficient accuracy for the in
adequately described with only two node points, while lanes with curvature may
width and elevation can be expressed in the NodeAttributes entry, as'well as v
urrent node point or to one of more subsequent segments along the-list'of lane no

ver a set of segments).

of the use of the NodeOffsetPoint and the Attributes datalconcepts can be found
Note that each allows regional variants to be supported’as well.

-- Any optional Attributes which are needed
-- This includes changes to the current lane width and el

is used directly by(one other data structure in this standard, a DF called DFE_No
by be used by data/structures in other ITS standards.

F_ObstacleDetection

hazard in a vehicle’s| path:
ASN.1 Representation:
ObstacleDetection = SEQUENCE {
obDist ObstacleDistance, -— Obstacle Distance
obDirect ObstacleDirection, -— Obstacle Direction
description ITIScodes (523..541) OPTIONAL,
-— Uses a limited set of ITI

locationDetails GenericLocations OPTIONAL,
dateTime DDateTime, -— Time detected
vertEvent VerticalAccelerationThreshold OPTIONAL,

-- Any wheels which have
-- exceeded the acceleration

describe the desired

tended applications.
require more points.

prious attributes that

e points. As a broad

he overall lane path

n the data dictionary

choices

evation

deSetXY <ASN>. In

cleDetection data frame is used to relate basic location information about a detectéd obstacle or a road

S codes

point
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Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_SupplementalVehicleExtensions <ASN>. In addition, this item may be used by data structures in other ITS standards.

6.88 Data Frame: DF_OffsetSystem

Use: The DF_OffsetSystem data frame selects a sequence of node offsets described in either the X-Y offset method or the
Lat-Long offset method. The sequence of node offsets then describes a path or polygon in the system selected. As a broad
rule, the X-Y offset method is used to describe lanes, roadways, and intersections over smaller areas of interest where
coordinate systems can be considered flat and orthogonal. This system also supports an attribute description process. The
Lat-Long offset method is used for describing larger distance spans when the curvature of the earth’s surface can be a
factor that must be accounted for. Both systems use one of more anchor points expressed in 0.1 microdegree units of the
WGS-84 coordinate systems.

ASN.1 Representatjon:

OffsetSystem| ::= SEQUENCE {
scale Zoom OPTIONAL,
offset CHOICE {
Xy NodeListXY, -- offsets of 1.0 centimeters
11 NodeListLL -- offsets of 0.1 microdegrees

}
}

Used By: This entrylis used directly by one other data structure in this standafd, a DF called DF_GeogtlaphicalPath <ASN>.
In addition, this item|may be used by data structures in other ITS standards.

6.89 Data Frame: DF_OverlayLanelList

Use: The Overlay Lane List data frame is a sequence of lane 1Ds' which refers to lane objects that oyerlap or overlay the
current lane’s spatia| path.

ASN.1 Representatjon:
OverlayLanelfist ::= SEQUENCE (SIZE(1:X.5)) OF LanelID
-- The unlique ID numbers for any,lane object which have
-- spatiall paths that overlay (run on top of, and not
-- simply| cross with) the current lane.
-- Such a|s a train path that overlays a motor vehicle
-- lane opject for a roadway segment.

Used By: This entry|is used directly. by one other data structure in this standard, a DF called DF_GenericLane <ASN>. In
addition, this item may be used.bydata structures in other ITS standards.

6.90 Data Frame: DF_PathHistory

Use: The PathHistoly data frame defines a geometric path reflecting time-tagged vehicle movementfover some period of
time and/or distance. A sequence of path history points is used along with an initial position (and the GNSS status at that
time) to create a set of straight line segments representing the path.

The points present in the history represent a concise representation of the actual path history of the vehicle based on
allowable position error tolerance between the actual vehicle path and its concise representation. This data frame allows
creating a sequence of positions, typically a vehicle motion track, over a limited period of time or distance. These positions
are each called PathHistoryPoint.

The initial anchor point shall be the initialPosition data frame or be provided in the message in which the PathHistory is sent
(such as the BSM Part I). If the PathHistory is sent in a message which provides the full position vector or similar initial
position data, then the optional initialPosition element shall not be sent.
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The initial anchor point is used to create the offset values of the set. All path history points are older in time than the anchor
point used. Each path history point is subtracted from the initial anchor point to create the offset values. The first point set
in the message is the closest in time to the anchor point; older points follow in the order in which they were determined.
Note that this methodology produces offsets where positive is in the south, west, and down directions. The sign of these
offsets is inverted from conventions used elsewhere in this standard.

ASN.1 Representation:

PathHistory ::= SEQUENCE ({
initialPosition FullPositionVector OPTIONAL,
currGNSSstatus GNSSstatus OPTIONAL,
crumbData PathHistoryPointList,

}

Used By: This entry,

is directly used by the following three other data structures in this standard:

DF DF VehicleSafetyExtensions <ASN>, and
MSG MSG IntersectionCollisionAvoidance (ICA) <ASN>, and
MSG MSG PersonalSafetyMessage (PSM) <ASN>.

In addition, this item

6.91 Data Frame: [

Use: The PathHistoyPointList data frame consists of a list of PathHistoryPoint entries. Note that imple

fewer than the maxin

ASN.1 Representatj

PathHistoryP

Used By: This entry
addition, this item m

6.92 Data Frame: [
Use: The PathHisto
described as a sequ

is selected to convey

The lat-long offset u
The elevation offset

may be used by data structures in other ITS standards-

F_PathHistoryPointList

hum number of path history points allowed:

on:
bintList ::

= SEQUENCE (SIZE(1l..23)) OF PathHistoryPoint

by be used by data structures'in other ITS standards.

F_PathHistoryPoint

yPoint data frame-is used to convey a single point in the path of an object (typid
ence of such-pasition points. The sequence and number of these points (defined in

the desired‘level of accuracy and precision required by the application.

nits uséd'in the PathHistoryPointType data frame support units of 1/10th microdeg
units are in 10 cm units. The time is expressed in units of 10 ms. The Positional

mentations may use

is used directly by one other(data structure in this standard, a DF called DF_PathHistory <aASN>. In

ally a motor vehicle)
another data frame)

rees of lat and long.
Accuracy entry uses

ot offset values, and

three elements to re

hiatha neaudoranae-noice-measredintha svetam Tha haadinaand sneed-are-
tEtHE-PSEHaOaRgeHoISE-HeaSHHe e He-SYySte—HereaamgahaSp e+t

follow the units defined in the ASN comments. All these items are defined further in the relevant data entries.
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ASN.1 Representation:

PathHistoryPoint ::= SEQUENCE ({

latOffset OffsetLL-B18,

lonOffset OffsetLL-B18,

elevationOffset VertOffset-B12,

timeOffset TimeOffset,
-—- Offset backwards in time

speed Speed OPTIONAL,
-—- Speed over the reported period

posAccuracy PositionalAccuracy OPTIONAL,
—-— The accuracy of this value

heading CoarseHeading OPTIONAL,

-- overall heading

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_|PathHistoryPointList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.93 Data Frame: DF_PathPrediction

Use: The DF_PathPrediction data frame allows vehicles and other type of users-te share their predicted path trajectory by
estimating a future path of travel. This future trajectory estimation provides andindication of future positions of the transmitting
vehicle and can significantly enhance in-lane and out-of-lane threat classification. Trajectories in the| PathPrediction data
element are represepted by the RadiusOfCurvature element. The algorithmic approach and allowed efror limits are defined
in a relevant standafd using the data frame. To help distinguish between steady state and non-steady state conditions, a
confidence factor is jncluded in the data element to provide an indication of signal accuracy due to rgpid change in driver
input. When driver input is in steady state (straight roadways or curves with a constant radius of curvaturg), a high confidence
value is reported. Dyring non-steady state conditions (curve transitions, lane changes, etc.), signal confidence is reduced.

ASN.1 Representatjon:
PathPredictipn ::= SEQUENCE {
radiusOfClurve RadiusOfCurvature,
—-— LSB units oflfcm
-- straight path/ to use value of 32767
Confidence,
—-— LSB units*of 0.5 percent

confidenc

[()

}

Used By: This entry|is directly used by the following three other data structures in this standard:

DF DF \ehicleSafetyExtensions <ASN>, and
MSG MSG_TIntersectionCollisionAvoidance (ICA) <ASN>, and
MSG MSG PersonalSafetyMessage (PSM) <ASN>.

In addition, this item may be used by data structures in other ITS standards.
6.94 Data Frame: DF_PivotPointDescription

Use: The DF_PivotPointDescription data frame is used to describe the geometric relationship between a vehicle and a
trailer; or a dolly and another object to which it is connected. This point of connection can be fixed (non-pivoting) or can
rotate in the horizontal plane at the connection point. The connection point itself is presumed to be along the centerline of
the object in question. Rotation in the vertical plane (pitch and roll) is not modeled.
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The offset of the PivotPointDescription is with respect to the length and tangential to the width of the object in question. It
should be noted that the length and width values are typically sent in the same message in which the PivotPointDescription
is used. Given the known length of an object, the magnitude and sign of the pivotOffset projects the point of
connection/rotation along the object’s centerline. If either of the objects pivot (has the element PivotingAllowed set true),
the connection point pivots and the heading of the vehicle changes. The current angle between the two objects (one
expressed with respect to the next) is provided by the pivotAngle entry. It should be noted that this is the only dynamic value
when the vehicle is underway. It should also be noted that the heading and reported positions of the trailers are given with
respect to the object in front of them. Only the lead vehicle and its BSM contain the absolute LLH and heading angle.

ASN.1 Representation:
PivotPointDescription ::= SEQUENCE ({

pivotOffset Offset-Bl1,
-- This gives a +- 10m range from the edge of the outline
—-— measured Ifrom the edge of the length of tThis unit
-- a negative value is offset to inside the units
-- a positive value is offset beyond the unit
Angle,
—-— Measured between the center-line of this unit
-- and the unit ahead which is pulling it.
—-— This value is required to project the undlts relative [position
pivots PivotingAllowed,
-— true if this unit can rotate about thé . pivot connectijon point

pivotAngl

[()]

}

Used By: This entrylis directly used by the following data structures, in.this standard:

DF DDE TrailerData <ASN>, and
DF DFE_TrailerUnitDescription <ASN>, and
DF DF TrailerUnitDescJ2945Slash1B <ASN>, and
DF DF VehicleData <ASN>.

In addition, this item[may be used by data.structures in other ITS standards.
6.95 Data Frame: OF _PortlandCement

Use: Indicates the gurface of the-roadway is portland cement. This DF may be extended in the fufure to support more
specific characteristics.

ASN.1 Representatjon:
PortlandCementl): := SEQUENCE {
type PortlandCementType,

}
Used By: This entry is directly used by the following data structure in this standard:

DF DF_ DescriptionOfRoadSurface <ASN>.

In addition, this item may be used by data structures in other ITS standards.


https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATIONAL J2735® SEP2023

Page 89 of 275

6.96 Data Frame: DF_Position3D

Use: The DF_Position3D data frame provides a precise location in the WGS-84 coordinate system, from which short offsets
may be used to create additional data using a flat earth projection centered on this location. Position3D is typically used in
the description of maps and intersections, as well as signs and traveler data.

ASN.1 Representation:
Position3D :

lat
long

elevation

regional

}

:= SEQUENCE ({
Latitude, -- in 1/10th microdegrees
Longitude, -- in 1/10th microdegrees
Elevation OPTIONAL, -— in 10 cm units

SEQUENCE (SIZE(l1..4)) OF
RegionalExtension {{Reg-Position3D}} OPTIONAL,

Used By: This entry

DF

DF

DF

DF

DF

DF

DF

DF

MSG

is directly used by the following nine other data structures in this standard;

DFE_Circle <ASN>, and
DF_GeographicalPath <ASN>, and
DF_IntersectionGeometry <ASN>, and
DF_RegionPointSet <ASN>; and
[DF_RequestorPositionVector JASN>, and
DF_RoadSegment <ASN>, and
DF_RoadSignID <ASN>, and
DF_ShapePointSet <ASN>, and
MSG_PersonalSafetyMessage (PSM) <ASN>.

In addition, this item

Remarks: When us
prior point) or in ordg

6.97 Data Frame:

Use: The DF_PositionalAccuracy data frame consists of various parameters of quality used to mode

O

may be used by data structures in other ITS standards.

bd to describe-paths, all subsequent offset values are added from this point (an

r to determine the absolute position to be described.

F_PResitionalAccuracy

| thereafter from the

positional determination with respect to each given axis.

ASN.1 Representation:
PositionalAccuracy ::= SEQUENCE ({
-- NMEA-183 values expressed in strict ASN form
semiMajor
semiMinor
orientation SemiMajorAxisOrientation

}

SemiMajorAxisAccuracy,
SemiMinorAxisAccuracy,

the accuracy of the
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Used By: This entry

is directly used by the following four other data structures in this standard:

DF DF BSMcoreData <ASN>, and
DF DE_FullPositionVector <ASN>, and
DF DF_PathHistoryPoint <ASN>, and
MSG MSG_PersonalSafetyMessage (PSM) <ASN>.

In addition, this item

Remarks: In the pri
converted for UPER

6.98 Data Frame: [

Use: The DF_PositipnConfidenceSet data frame combines multiple related bit fields intaa single cong

ASN.1 Representat

PositionConf
pos

elevation

}
Used By: This entry,

DF 1

may be used by data structures in other ITS standards.

F_PositionConfidenceSet

on:

idenceSet ::= SEQUENCE ({
PositionConfidence, -- for both horizontal“directions
ElevationConfidence

is directly used by the following two other data structures in this standard:

F ConfidenceSet <ASN>, and

DF 1

F FullPositionVector <ASN>.

In addition, this item

Remarks: In the prig

may be used by data structures-in other ITS standards.

r editions of the standard ‘(pre-2015), this was constructed as a BLOB. It has nov

B. It has now been

ept.

v been converted for

UPER use.
6.99 Data Frame: OF _PreemptPriorifyList
Use: The DF_PreenjptPriorityList:data frame consists of a list of RegionalSignalControlZone entries.

ASN.1 Representat
PreemptPrior

jon:
i tyhist @

= SEQUENCE (SIZE(1..32)) OF SignalControlZone

SignalControIZone SEQUENCE [
zone RegionalExtension {{Reg-SignalControlZone}},

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_IntersectionGeometry
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.100 Data Frame: DF_PrivilegedEvents

Use: The DF_PrivilegedEvents data frame provides a means to describe various public safety events. The information in
this data frame (along with the BSM message in which it is sent) can be used to determine various aspects about the sender.
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ASN.1 Representation:

PrivilegedEvents

notUsed
-- always
-- legacy
-- The ac
event

= SEQUENCE {

SSPindex,

set to 0 and carries no meaning;

field maintained for backward compatibility
tive event list

PrivilegedEventFlags,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_EmergencyDetails <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

6.101 Data Frame: [

Use: The DF_Prope

ASN.1 Representatj

PropelledInf
human H

F_Propelledinformation
ledInformation data frame relates details about type of propulsion that a'VRU is b

on:
brmation ::
umanPropelledType,

CHOICE {
-— PersonalDeviceUserType,wowld be a aPED

animal A

himalPropelledType,

motor M

btorizedPropelledType,

}

Used By: This
MSG PersonalSafet

entry is used directly by one other data structure in this standar
yMessage (PSM) <ASN>. In addition, this item may be used by data structures in

6.102 Data Frame: [

Use: The DF_Regiqg

possibly Zs, when piesent) using the then-current Pasition3D object to build a path to enclose a region.

ASN.1 Representatj
RegionList :|:

-- the P
-- is fo

Used By: This entry]
In addition, this item

Remarks: When de

F_RegionList

nList data frame provides the sequence of signed offset values for determining

on:

= SEQUENCE (SIZEXl..64)) OF RegionOffsets
ition3D ref point (starting point or anchor)
d in the outer object.

is used diréctly by one other data structure in this standard, a DF called DF_Re

eing conveyed by.

ESTRIAN

i, a MSG called
other ITS standards.

the Xs and Ys (and

ionPointSet <ASN>.

may be used by data structures in other ITS standards.

5cribing a path, subsequent nodes provide points further and further away along

the developed line.

Include as many poi

hts_as necessary to characterize curvature “within tolerance.”

6.103 Data Frame: DF_RegionOffsets

Use: The DF_RegionOffsets data frame provides one set of signed offset values for determining the Xs and Ys (and,
possibly Zs, when present) using the then-current reference point object (the Position3D used as the current anchor) to
build a single point in a path. Typically, it is used to describe large enclosed regions.
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ion:
s SEQUENCE {
OffsetLL-B16,

SAE INTERNATI

ASN.1 Representat

RegionOffset
xOffset
yOffset
zOffset

}

OffsetLL-B16,

OffsetLL-B16 OPTIONAL

--— all in signed values where

-- the LSB is in units of 1 meter

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RegionList <ASN>. In
addition, this item may be used by data structures in other ITS standards.

Remarks: Note that while latitude, longitude, and elevation values are provided in the reference point with respect to the

common geoid, thes|
value persists until ¢

6.104 Data Frame: [

Use: The DF_Regio
define a region wher

ASN.1 Representatj

RegionPoint$S
anchor
scale
nodeList

}

Used By: This entry
addition, this item m

6.105 Data Frame: [

Use: The DF_Regu
segment.

ASN.1 Representat
RegulatorySp
type

speed

}

e offsets are given in absolute distance (units of 1 m) of offset. When a value for
hanged again for additional nodes in the list.

F_RegionPointSet

nPointSet data frame is used to represent or describe an enclosed’region. It is t
e signs or advisories would be valid.

on:

S = SEQUENCE {
Position3D OPTIONAL,
Zoom OPTIONAL,
Regionlist,

-—- path details of the regions outline

is used directly by one other data structure in this standard, a DF called DF_Va

pOffset is given, that

ypically employed to

idRegion <ASN>. In

by be used by data structures in 6ther ITS standards.

F_RegulatorySpeedLimit

on:

cedLimit SEQUENCE {

SpeedLimitType,

-4, The type of regulatory speed which follows
Velocity

atorySpeedLimit data frame is used to convey a regulatory speed about a lang, lanes, or roadway

~— The speed in units of 0.02 m/s

-- See Section 11 for converting and translating
-- speed expressed in mph into units of m/s

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SpeedLimitList <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

6.106 Data Frame: DF_Requestedltem

Use: The DE_RequestedltemList data frame consists of a list of Requestedltem entries.
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ASN.1 Representation:
RequestedItemList ::= SEQUENCE (SIZE(1l..32)) OF RequestedItem

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG CommonSafetyRequest (CSR) <ASN>. In addition, this item may be used by data structures in other ITS standards.

6.107 Data Frame: DF_RequestorDescription

Use: The DF_RequestorDescription data frame is used to provide identity information about a selected vehicle or users.
This data frame is typically used with fleet type vehicles which can (or which must) safely release such information for use
with probe measurements or with other interactions (such as a signal request).

ASN.1 Representation:

RequestorDeskription ::= SEQUENCE ({

id VehiclelD,

—— The ID used in the BSM or CAM of the requestor
-- This ID is presumed not to change
-- during the exchange
type RequestorType OPTIONAL,
-- Information regarding all type and_Class data
-—- about the requesting vehicle

position RequestorPositionVector OPTIONAL,
—-— The location of the requestingrvehicle
name DescriptiveName OPTIONAL,

-— A human readable name for. debugging use
-- Support for Transit requests

routeName DescriptiveName OPTIONAL,
-- A string for transit\eperations use
transitSthtus TransitVehicleStatus OPTIONAL,

-- current vehicle.state (loading, etc.)
transitOcfcupancy TransitVehicleOccupancy OPTIONAL,

-—- current vehigle occupancy
transitSchedule DeltaTime OPTIONAL,

-- current wekicle schedule adherence

regional SEQUENCE, (SIZE(1..4)) OF
RegionalExtension {{Reg-RequestorDescription}} OPTIONAL,

}

Used By: This pntry is(used directly by one other data structure in this standar¢, a MSG called
MSG_SignalRequestMessage (SRM) <aSN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that fhe-requestor description elements which are used when the request (the req) is miade differ from those
used when the statusof amactive or pending Tequest s Teported(the—ack)—T ypicatty, wiermr reporting the status to other
parties, less information is required and only the TemporarylD (contained in the VehiclelD) and request number (a unique
ID used in the original request) are used.

6.108 Data Frame: DF_RequestorPositionVector

Use: The DF_RequestorPositionVector data frame provides a report of the requestor’s position, speed, and heading. Used
by a vehicle or other type of user to request services and at other times when the larger FullPositionVector is not required.
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ASN.1 Representation:

RequestorPos
position
heading
speed

}

itionVector SEQUENCE {
Position3D,
Angle OPTIONAL,
TransmissionAndSpeed OPTIONAL,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RequestorDescription
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.109 Data Frame: DF_RequestorType

Use: The DF_RequgstorType data frame is used when a V2X-equipped device is requesting servic

The most common

controller in an inter
request. Depending
besides the basic rol

often only a subset ¢f the information in the RequestorType data frame is used to report.the “results”
ble, a police vehicle might request service based on being in-a\police vehicle role (and any further

others. As an exam
sub-type if required)
emergency than ang
signal request mess
When informing the
only the fact that the

ASN.1 Representat
RequestorTyp

-- Definels who is requesting

role
subrole

-- Definels what kind of request (a level of importance in the Priorit

request
-- Additi
1503883
hpmsType
regional

}

Used By: This entry

Ise case is when a vehicle is requesting a signal preemption or priority sefvic

bn the precise use case and the local implementation, these details can-vary cons
e of the vehicle, the other classification systems supported are optional. It'should 3

and on the type of service call to which the vehicle is then responding (perhapsg
ther type of call), placing these information elements in the~RequestorType, whi
hge (SRM). This allows the roadway operator to define suitable business rules re
Fequestor and other nearby drivers of the outcome, using the signal status mess3
preemption was granted or denied to some vehicle with a unique request ID is cd

on:

=)

SEQUENCE {

BasicVehicleRole, -- Basig role of this user at this tim
RequestSubRole OPTIONALy -- A local list with role based

RequestImportanceélbevel OPTIONAL, -- A local list with rsg

onal classification’ details
Is03833VehieleType OPTIONAL,
VehicleType”OPTIONAL, -- HPMS classification types

RegiohalExtension {{Reg-RequestorType}} OPTIONAL,

section. This data frame provides the details of the requestor class taxonomy re{

e from another device.

call from the signal
uired to support the
iderably. As a result,
Iso be observed that
of such a request to

a greater degree of
th is then part of the
parding how to reply.
ge (SSM) message,
nveyed.

e
items

ly Scheme)
quest items

is-directly used by the following two other data structures in this standard:

DF

DF RequestorDescription

<ASN>, and

DF

DF_SignalRequesterinfo

<ASN>.

In addition, this item

may be used by data structures in other ITS standards.

6.110 Data Frame: DF_RestrictionClassAssignment

Use: The DF_RestrictionClassAssignment data frame is used to assign (or bind) a single RestrictionClassID data element
to a list of all user classes to which it applies. A collection of these bindings is conveyed in the RestrictionClassList data
frame in the MAP message to travelers. The established index is then used in the lane object of the MAP message, in the
ConnectTo data frame, to qualify to whom a signal group ID applies when it is sent by the SPAT message about a

movement.
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ASN.1 Representat
RestrictionC
id

ion:
lassAssignment

SEQUENCE {

RestrictionClassID,

users

-- the unique value (within an intersection or local region)
-- that is assigned to this group of users

RestrictionUserTypelist

}

-— The list of user types/classes
-— to which this restriction ID applies

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RestrictionClassList

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.

Remarks: The overall RestrictionClass assignment process allows dynamic support within the fram
message set for the yarious special cases that some signalized intersections must support. While the
to be unique only within the scope of the intersection that uses it, the resulting assignment ligts_will

stable for regional d
6.111 Data Frame: [

Use: The DF_Restri
index. The resulting
information) with the
to the user by mean

ASN.1 Representat
RestrictionC

Used By: This entry
<ASN>. In addition, {

Remarks: The over
message set for the
to be unique only w

stable for regional d¢ployment areas such as.a metropolitan area based on their operational practices|

6.112 Data Frame: [

Use: The DF_Restri

ASN.1 Representatj

RestrictionU

ployment areas such as a metropolitan area based on their operational practices
F_RestrictionClassList

ctionClassList data frame is used to enumerate a list of user classes which belong
collection is treated as a group by the signal controller when it issues movemer
GrouplD for this group. This data frame is typically static for long periods of time (m
5 of the MAP message.

on:

lassList ::= SEQUENCE (SIZE(1..254))" OF RestrictionClassAssi]

eork of the common
signed value needs

end to be static and
and needs.

to a given assigned
t data (signal phase
pnths) and conveyed

gnment

is used directly by one other data strueture in this standard, a MSG called M

5G_MapData (MAP)

his item may be used by data structures’in other ITS standards.

bl restriction class assignment process allows dynamic support within the frame
arious special cases that some signalized intersections must support. While the g

F_RestrictionUserTypeList
ctionUserTypelist data frame consists of a list of RestrictionUserType entries.

on:
serTgpelist ::

(SIZE(1..16)) OF RestrictionUserTy

SEQUENCE

ivork of the common
Ssigned value needs

thin the scope of the intersegtion that uses it, the resulting assignment lists will {end to be static and

and needs.

e

Used By: This

entry _is used directly by one other data structure in__this standd

rd, a DF called

DF_RestrictionClassAssignment <ASN>. In addition, this item may be used by data structures in other ITS standards.

6.113 Data Frame: DF_RestrictionUserType

Use: The DF_RestrictionUserType data frame is used to provide a means to select one, and only one, user type or class
from a number of well-known lists. The selected entry is then used in the overall restriction class assignment process to
indicate that a given GrouplID (a way of expressing a movement in the SPAT/MAP system) applies to (is restricted to) this
class of user.
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ASN.1 Representation:

RestrictionUserType

basicType

regional

}

CHOICE {

RestrictionAppliesTo,

-- a set of the most commonly used types
SEQUENCE (SIZE(1..4)) OF

RegionalExtension {{Reg-RestrictionUserType}},

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RestrictionUserTypelList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.114 Data Frame: DF_RoadAuthoritylD

Use: The DF_Road
infrastructure owner
and it was added to

ASN.1 Representat
RoadAuthorit

-- This data
fullRdAut
relRdAuth

}

Used By: This entry

AuthoritylD data frame is used to provide a more extensible and structured r|neans of identifying

operator agencies and corresponding agencies divisions and assets. It was)first u
he SPAT and MAP messages in this document to support future applications.

jon:

[yID ::= CHOICE {

frame defines the Object Identifier (OID) of'stlhe Road Authdg
hID FullRoadAuthorityID,

D RelativeRoadAuthorityID,

s used directly by IntersectionState and IntersectionGeometry. This item is also us

in other ITS standards such as J2945/C.

6.115 Data Frame: [
Use: The DF_Roadl

ASN.1 Representat
RoadLaneSetL

Used By: This entry
addition, this item m

6.116 Data Frame: [

F_RoadlLaneSetList
aneSetList data frame consists ofia-ist of GenericLane entries used to describe a

jon:
ist

= SEQUENCE (SIZE(1..255))

OF GenericLane

is used directly by one other data structure in this standard, a DF called DF_Road

sed in SAE J2945/C,

rity.

2d by data structures

segment of roadway.

Segment <ASN>. In

by be used by data/structures in other ITS standards.

F_RoadRoughness

Use: This DF enab
the roadway are in

icrops, and a standard deviation may be applied to provide a more accurate stat

rizontal variations of
stical representation

:13 a réceiving entity to estimate friction characteristics. The mean vertical and hqg

of the roadway roughness.

ASN.1 Representation:

RoadRoughness = SEQUENCE {
meanVerticalVariation MeanVariation,
verticalVariationStdDev VariationStdDev OPTIONAL,
meanHorizontalVariation MeanVariation OPTIONAL,
horizontalVariationStdDev VariationStdDev OPTIONAL,
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Used By: This entry

DF

DF_FrictionInformation

is directly used by the following data structure in this standard:

<ASN>.

This item may also be used by data structures in other ITS standards.

6.117 Data Frame: DF_RoadSegmentList

Use: The DF_RoadSegmentList data frame consists of a list of RoadSegment entries.

ASN.1 Representation:

RoadSegmentL

ist ::= SEQUENCE (SIZE(1l..32)) OF RoadSegment

Used By: This entry
<ASN>. In addition, t

6.118 Data Frame: [

Use: The DF_Road$
segment of interest,

ASN.1 Representat
RoadSegmentR
region R

is used directly by one other data structure in this standard, a MSG called (M

5G_MapData (MAP)

his item may be used by data structures in other ITS standards.
F_RoadSegmentReferencelD

egmentReferencelD data frame is used to convey theRoadSegmeéntiD ‘which is u

nique to a given road

and also the RoadRegulatorID assigned to the region in whichiit is operating (when required).

on:
cferencelID ::= SEQUENCE {
badRegulatorID OPTIONAL,

id

o)

- a globally unique regional assignment‘value

- typically assigned to a regional B©OT authority
- the value zero shall be used forytesting needs
padSegmentID

}
Used By: This entry

DF 1

- a unique mapping to the roadwysegment

in question within the abov& region of use
during its period of assignment and use
note that unlike intersSectionID values,
this value can be reused by the region

is directly used by the following two other data structures in this standard:

F _GeographicalPath <ASN>, and

DF 1

F RoadSegment <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: A fully gt

alified road ngmpnt consists of its rpginnnlly ||niq1|p 1D (thn andegmpnﬂn)

nd its region ID (the

RoadRegulatorID). Taken together, these form a unique value which is never repeated during the same period of time.

6.119 Data Frame: DF_RoadSegment

Use: The DF_RoadSegment data frame is a complete description of a RoadSegment including its geometry and its allowed
navigational paths (independent of any additional regulatory restrictions that may apply over time or from user classification)
and any current disruptions such as a work zone or incident event.
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ASN.1 Representation:

RoadSegment
name
id

revision

:= SEQUENCE {
DescriptiveName OPTIONAL,
RoadSegmentReferencelD,
-- a globally unique value for the segment

MsgCount,

-- Required default values about the descriptions to follow

refPoint

laneWidth

speedLimi

Position3D, -- the reference from which subsequent
-- data points are offset until a new
-- point is used.
LaneWidth OPTIONAL,
-- Reference width used by all subsequent
-- lanes unless a new width is given

SpeedtmTtE st OPTTONAT;
-- Reference regulatory speed limits
-— used by all subsequent
-- lanes unless a new speed 1s given
-— See Section 11 for converting and
-- translating speed expressed in {mph
-- into units of m/s

.

-- Data
-- such a

-- in the|l US the SAE ITIS codes would be used here

-—- The d
roadLaneS

regional

Used By: This entry
In addition, this item

scribing disruptions in the RoadSegment
work zones etc will be added here;,

tails regarding each lane type in the RoadSegment
et RoadLaneSetList,

SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-RoadSegment}} OPTIONAL,

is used directly by one other data structure in this standard, a DF called DF_Road§

begmentList <ASN>.

may be used by data structurés’in other ITS standards.

Ons.

6.120 Data Frame: DF_RoadSignID
Use: The DF_Road$ignID data frame-is-used to provide a precise location of one or more roadside si
ASN.1 Representatjon:
RoadSignID :|:= SEQUENGCE {
position Position3D,
—-— Location of sign
viewAngle HeadingSlice,
== Vehicle direction of travel while
-- facing active side of sign
mutcdCode MUTCDCode OPTIONAL,
-- Tag for MUTCD code or “generic sign”
crc MsgCRC OPTIONAL

—-—- Used to provide a check sum

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrame
<ASN>. In addition, this item may be used by data structures in other ITS standards.
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6.121 Data Frame: DF_Rock

Use: Indicates the surface of the roadway is rock. This DF may be extended in the future to support more specific

characteristics.

ASN.1 Representation:

Rock ::
type

}

Used By: This entry

SEQUENCE {
RockType,

is directly used by the following data structure in this standard:

DF 1

F DescriptionOfRoadSurface <ASN>.

In addition, this item
6.122 Data Frame: [

Use: The DF_RTCM
is not required or us|
deployed in the field

ASN.1 Representat
RTCMheader
status
offsetSet

}
Used By: This entry

DF 1

may be used by data structures in other ITS standards.
F_RTCMheader

header data frame is a collection of data values used to convey RTCM informati
ed when sending RTCM data from a corrections source to end'Users (from a ba
which are called rovers).

on:
= SEQUENCE {
GNSSstatus,

AntennaOffsetSet

is directly used by the following two other data structures in this standard:

F RTCMPackage <ASN>, and

MSG N

ISG_RTCMcorrections (RTCM) <ASN>.

In addition, this item

Remarks: Note that
antenna with respec

is not the phase cenfer point of-an antenna used as a base station in an RTK system from which differ

issued. That base
millimeter-accurate

may be used by dataistructures in other ITS standards.

the offset value provided in the ASN is used to convey the XYZ offset of the pha
to the length“and width of an object (typically a V2X-equipped device) and its cu

stationinformation should be sent in a normal RTCM message and u
alues.éxpressed in the current WGS-84 ECEF frame of reference.

pn between users. It
e station to devices

5e center point of an
rrent LLH position. It
bntial corrections are
5ing the customary

6.123 Data Frame:

E DT(‘I\/Imaengnl ist

Use: The DF_RTCMmessagelList data frame consists of a list of RTCMmessage entries.

ASN.1 Representat
RTCMmessageL

Used By: This entry

DF

DF RTCMPackage

ion:
ist ::

SEQUENCE (SIZE(1l..5)) OF RTCMmessage
is directly used by the following two other data structures in this standard:

<ASN>, and

MSG

MSG RTCMcorrections (RTCM)

<ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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6.124 Data Frame: DF_RTCMPackage

Use: The DF_RTCMPackage data frame is used to convey RTCM messages which deal with differential corrections
between users from one mobile device to another. Encapsulated messages are those defined in RTCM Standard 10403.1
for Differential GNSS (Global Navigation Satellite Systems) Services - Version 3 adopted on July 1, 2011, and its

Successors.

ASN.1 Representation:

RTCMPackage

SEQUENCE {

-- precise antenna position and noise data for a rover

rtcmHeader

—-— one or

RTCMheader OPTIONAL,

more RTCM messages

msgs

}
Used By: This
DF _SupplementalVe

RTCMmessagelist,

entry is wused directly by one other data structure in  this’ standa
hicleExtensions <ASN>. In addition, this item may be used by data‘Structures in

Remarks: The octe
10403.1 and its sucd

6.125 Data Frame: [

Use: The DF_Samg
(e.g., all vehicles wit]
segment number (P
then the Probe Data

provide a 1/16th sanpple, and the values 0x00 and 0x80 would provide a half sample.

ASN.1 Representat
Sample ::= S
sampleSta
sampleEnd

}

Used By: This
MSG_ ProbeDataMa

essors.
F_Sample

le data frame allows the Probe Management message to apply its settings to
hin the stated range). The subset is defined as,from-to range, using the last digit
bN) to determine if probe management is to.pbe*used. If the current PSN falls betwe
Management policy should be applied. The numbers are inclusive; e.g., using 0

on:

F.QUENCE {

rt INTEGER(0..255), -— Sample Starting Point
INTEGER (0. .255) -- Sample Ending Point

bentry  is  used (directly by one other data structure in this standar
hagement (PRM)* <ASN>. In addition, this item may be used by data structures in

6.126 Data Frame: [

Use: The DF_Segm

F_SegmentAttributeLLList

entAttributeLLList data frame consists of a list of SegmentAttributelLL entries.

rd, a DF called
pther ITS standards.

s defined here shall be set in accordance with the presentation’ layer data valugs defined by RTCM

B subset of vehicles
of the current probe
en these two values,
x10 and 0x20 would

i, a MSG called
other ITS standards.

ASN.1 Representat
SegmentAttri

ion:
buteLLList ::

= SEQUENCE (SIZE(l1..8)) OF SegmentAttributellL

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeAttributeSetlL L

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.

6.127 Data Frame: DF_SegmentAttributeXYList

Use: The DF_SegmentAttributeXYList data frame consists of a list of SegmentAttributeXY entries.

ASN.1 Representat
SegmentAttri

ion:
buteXYList ::

SEQUENCE (SIZE(1..8)) OF SegmentAttributeXY
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeAttributeSetXY
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.128 Data Frame: DF_ShapePointSet

Use: The DF_ShapePointSet DF used to represent a short segment of described roadway. It is typically employed to define
a region where signs or advisories would be valid.

ASN.1 Representation:

ShapePointSet ::= SEQUENCE ({
anchor Position3D OPTIONAL,
laneWidth LaneWidth OPTIONAL,
directionality DirectionOfUse OPTIONAL,
nodelList NodeListXY, -- XY path details of the lane and wildth

}

Used By: This entry| is used directly by one other data structure in this standard, a DF called DF_ValidRegion <aSN>. In
addition, this item may be used by data structures in other ITS standards.

6.129 Data Frame: DF_SignalRequesterinfo

Use: The DF_SignalRequesterinfo data frame is used to contain information’ regarding the entity that requested a given
signal behavior. In gddition to the VehiclelD, the data frame also contains\a request reference number used to uniquely
refer to the request 4and some basic type of information about the request maker which may be used Wy other parties.

ASN.1 Representatjon:
SignalRequesfterInfo ::= SEQUENCE ({
-- These |three items serve to uniquely ddentify the requester
-- and the specific request to all parties

id VehiclelID,

request RequestID,

sequenceNumber MsgCount,

role BasicVehicleRedles OPTIONAL,
typeData RequestorType OPTIONAL,

-— Used when addition data besides the role
-- 1s needed, at which point the role entry
-- above is not sent.

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_$ignalStatusPackage
<ASN>. In addition, this“item may be used by data structures in other ITS standards.

6.130 Data Frame: DF_SignalRequestList
Use: The DF_SignalRequestList data frame consists of a list of SignalRequest entries.

ASN.1 Representation:
SignalRequestList ::= SEQUENCE (SIZE(1l..32)) OF SignalRequestPackage

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_SignalRequestMessage (SRM) <aASN>. In addition, this item may be used by data structures in other ITS standards.
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6.131 Data Frame: DF_SignalRequestPackage

Use: The DF_SignalRequestPackage data frame contains both the service request itself (the preemption and priority details
and the inbound-outbound path details for an intersection) and the time period (start and end time) over which this service
is sought from one single intersection. One or more of these packages are contained in a list in the signal request message
(SRM).

ASN.1 Representation:
SignalRequestPackage ::= SEQUENCE ({
request SignalRequest,
-- The specific request to the intersection
-- contains IntersectionID, request type,
-- requested action (approach/lane request)

-- The EsLimated Time of Arrival (ETA) when the service is requested

minute MinuteOfTheYear OPTIONAL,
second DSecond OPTIONAL,
duration DSecond OPTIONAL,

—-— The duration value is used to provide a _, short inteyval that

-- extends the ETA so that the requesting/vehicle can |arrive at
-— the point of service with uncertainty br with some |[desired

—-— duration of service. This concept can be used to avjoid needing
-- to frequently update the requesty
-- The requester must update the ETA"and duration valuyes if the
—-- period of services extends beyond the duration timd.
-- It should be assumed that if\the vehicle does not dlear the
-—- intersection when the duration is reached, the request will
-- be cancelled and the inte¥section will revert to
-- normal operation.

regional SEQUENCE (SIZE(1l..4)).\OF
RegionalExtension {{Reg-SignalRequestPackage}} OPTIONAL,

Used By: This entry|is used directly by oneother data structure in this standard, a DF called DF_SignalRequestList <ASN>.
In addition, this item|may be used by data'structures in other ITS standards.

6.132 Data Frame: DF_SignalRequest

Use: The DF_Signa]Request(isjused (as part of a request message) to request either a priority or § preemption service
from a signalized int¢rsection=lt relates the intersection ID as well as the specific request information. Additional information
includes the approagh and{egress values or lanes to be used.
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ASN.1 Representation:

SignalRequest

SEQUENCE {

-- the unique ID of the target intersection

id

IntersectionReferencelD,

-- The unique requestID used by the requestor

requestID

RequestID,

-- The type of request or cancel for priority or preempt use

-- when a

requestType

prior request is canceled, only the requestID is needed
PriorityRequestType,

-- In typical use either an approach or a lane number would

-- be givem, this indicates the requested
hrough the intersection to the degree it is known.
he

-- path ¢
inBoundLa

outBoundLpne IntersectionAccessPoint OPTIONAL,

—-— desired exit approach or lane

—-- the values zero is used to indicate

-- intent to stop within the intersection
regional SEQUENCE (SIZE(1..4)) OF

}

Used By: This entry
<ASN>. In addition, {

6.133 Data Frame: [
Use: The DF_Signa

ASN.1 Representat
SignalStatus

Used By: This entry
(SSM) <asN>. In adg

6.134 Data Frame: [

Use: The SignalStat

ASN.1 Representatj

his item may be used by data structures in othér ITS standards.

StatusList data frame consists of,a list of SignalStatus entries.

List

IntersectionAccessPoint,
—-- desired entry approach or lane

RegionalExtension {{Reg-SignalRequest} MOPTIONAL,

is used directly by one other data structure in this standard, a DF called DF_Sig

nalRequestPackage

F_SignalStatusList

on:

SEQUENCE (SIZE(1..32))

OF SignalStatus

is used directly by one other data structure in this standard, a MSG called MSG_S

ignalStatusMessage

dition, this item may-be used by data structures in other ITS standards.

F_SignalStatusPackagelL.ist

usPacKageList data frame consists of a list of SignalStatusPackage entries.

on;

SignalStatusPackagelList

= (SIZE(L..3

)) OF Sl1gnalotatuskFackag

S EQUENCE

e

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SignalStatus <aAsSN>. In
addition, this item may be used by data structures in other ITS standards.

6.135 Data Frame: DF_SignalStatusPackage

Use: The DF_SignalStatusPackage data frame contains all the data needed to describe the preemption or priority state of
the signal controller with respect to a given request and to uniquely identify the party who requested that state to occur. It
should be noted that this data frame describes both active and anticipated states of the controller. A requested service may
not be active when the message is created and issued. A requested service may be rejected. This structure allows the
description of pending requests that have been granted (accepted rather than rejected) but are not yet active and being
serviced. It also provides for the description of rejected requests so that the initial message is acknowledged (completing a
dialog using the broadcast messages).
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ASN.1 Representation:
SignalStatusPackage ::= SEQUENCE ({
-- The party that made the initial SRM request
requester SignalRequesterInfo OPTIONAL,
-- The lanes or approaches used in the request
inboundOn IntersectionAccessPoint, -- estimated lane/approach of vehicle
outboundOn IntersectionAccessPoint OPTIONAL,

-- The Estimated Time of Arrival (ETA) when the service is requested
-- This data echos the data of the request

minute MinuteOfTheYear OPTIONAL,
second DSecond OPTIONAL,
duration DSecond OPTIONAL,

-- the SRb’status for this request
status PrioritizationResponseStatus,
-—- Status of request, this may include rejection

regional SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-SignalStatusPackagej} OPTIONAL,

Used By: This entry|is used directly by one other data structure in this standard, a DF called DF_SignalStatusPackageList
<ASN>. In addition, this item may be used by data structures in other ITS\standards.

6.136 Data Frame: DF _SignalStatus

Use: The DF_Signa|Status data frame is used to provide the_status of a single intersection to others |including any active
preemption or priority state in effect.

ASN.1 Representatjon:

SignalStatus| : := SEQUENCE ({

sequenceNumber MsgCount,

—-—- changed whenever the below contents have change
id IntersectianReferencelD,
-- this pxovides a unique mapping to the
-- intersection map in question
-—- which provides complete location
-- _and approach/movement/lane data
-AF\as well as zones for priority/preemption
sigStatus SignalStatusPackagelist,
~— a list of detailed status containing all
-- priority or preemption state data, both

== active and wonding and who roguested 1+
L 7 1

-- requests which are denied are also listed
-- here for a short period of time
regional SEQUENCE (SIZE(1..4)) OF
RegionalExtension {{Reg-SignalStatus}} OPTIONAL,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SignalStatusList <ASN>.
In addition, this item may be used by data structures in other ITS standards.
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6.137 Data Frame: DF_SnapshotDistance

Use: To allow network users to change the snapshot collection policy based on speed and distance. Two distances and
two speeds are included in this Data Frame (Distance1, Speed1 and Distance2, Speed?) to be used by the OBU as follows:

If speed is < Speed1, then distance to next snapshot is Distance1.

If speed is 2 Speed2, then distance to next snapshot is Distance2.

If Speed1 is set to zero, then the distance to the next snapshot is always Distance1.

ASN.1 Representat
SnapshotDist
distancel
speedl
distance?2
speed?
}

Used By: This
MSG ProbeDataMa

on:

Ance = SEQUENCE {
GrossDistance, -— meters
GrossSpeed, -- meters/second
GrossDistance, -— meters
GrossSpeed -- meters/second

bentry  is  used directly by one other data structure  in this standar
hagement (PDM) <ASN>. In addition, this item may be-used by data structures in

6.138 Data Frame: [

Use: A report on or
heading elements r¢
defined vehicle devic

ASN.1 Representat
Snapshot ::
thePositi

safetyExt
dataSet

}

Used By: This entry
(PVD) <aswn>. Inad

F_Snapshot

presenting the location of the report. Each>report can contain status informatiqg
es.

jon:

SEQUENCE {

on FullPositionVector(

-- data of the position and speed,
VehicleSafetyExtensions OPTIONAL,
VehicleStatus OPTIONAL,
-- a sequence of data frames

-- which ‘encodes the data

is used-directly by one other data structure in this standard, a MSG called MS(

If speed is > Speed1 and < Speed2, then distance to snapshot is linearly interpolated between Distance1 and Distance2.

i, a MSG called
other ITS standards.

e or more status elements in the vehicle which may have changed along with & set of position and

n from a number of

5 ProbeVehicleData

dition; this item may be used by data structures in other ITS standards.

Remarks: Either the VehicleSafetyExtension or the VehicleStatus must be present in the message.

6.139 Data Frame: DF_SnapshotTime

Use: To allow network users to change the snapshot collection policy based on elapsed time. Two times and two speeds
are included in the message (Time1, Speed1 and Time2, Speed2) to be used by the OBU as follows:

If Speed1 is set to zero, then the time to the next snapshot is always Time1.

If speed is < Speed1, then time to next snapshot is Time1 with a default of 20 mph (8.9 m/s) and 6 seconds.
If speed is = Speed?2, then time to next snapshot is Time2 with a default of 60 mph (26.8 m/s) and 20 seconds.

If speed is > Speed1 and < Speed2, then time to snapshot is linearly interpolated between Time1 and Time2.
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ASN.1 Representat
SnapshotTime
speedl G

timel S
speed2 G

time2 S

}

Used By: This entry

ion:
= SEQUENCE {

rossSpeed, -- meters/sec - the instantaneous speed
-— when the calculation is performed

econdOfTime, -— 1in seconds

rossSpeed, -- meters/sec - the instantaneous speed
-- when the calculation is performed

econdOfTime -- in seconds

is used directly by one other data structure in

this standard,

a MSG called

MSG_ProbeDataManagement (PDM) <ASN>. In addition, this item may be used by data structures in other ITS standards.

6.140 Data Frame:

Use: Indicates the
characteristics. .

ASN.1 Representat
Snow :: SEQ

type

}
Used By: This entry

DF 1

F_Snow

on:
UENCE {
SnowType,

is directly used by the following data structure in this‘standard:

F DescriptionOfRoadSurface <ASN>.

In addition, this item

6.141 Data Frame: [

Use: The DF_SpecialVehicleExtensions data frame;,is used to send various additional optional inform

Part Il BSM used by
differ from other veh
permissions (CERT{
non-special roles) w

police vehicle role, s¢nding additional information (the Emergency Details data frame) about its flashing

movements. An altg
movements) sending
equipped heavy truc

may be used by data structures in other {IS standards.

F_SpecialVehicleExtensions

special vehicles. In this context, the term “special” indicates vehicles or other equ
cles in their overall ability or intent to flow in traffic and which are likely to have a
) which expressly allew'this information to be sent. As a broad rule, light passeng
Il not send this type jof content. A typical use case would be a police vehicle, a

rnative use _case would be a garbage truck engaged in stop and go operatio
the same.data frame with different internal content details. A further example u
k sending\content about the trailer it was hauling.

surface of the roadway is snow. This DF may be extended in the future 1o sWipport more specific

btion elements in the
ipped devices which
dditional certification
er vehicles (when in
ctively engaged in a
lights and immediate
hs (irregular vehicle
be case would be an

ASN.1 Representatjon:
SpecialVehicllelxtensions = SEQUENCE {
-- The entire EVA message has been reduced to these items

vehicleAlerts

EmergencyDetails OPTIONAL,

-- Description or Direction from an emergency vehicle

description

EventDescription OPTIONAL, -- short ITIS description

-- Trailers for both passenger vehicles and heavy trucks

deprecated

TrailerData OPTIONAL,

--To be deprecated in next revision of J2735

-—- HAZMAT

and Cargo details to be added in a future revision

-- Wideload, oversized load to be added in a future revision
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Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_BasicSafetyMessage
(BSM) <aAsN>. In addition, this item may be used by data structures in other ITS standards.

6.142 Data Frame: DF_SpeedHeadingThrottleConfidence

Use: The DF_SpeedHeadingThrottleConfidence data frame is a single data frame combining multiple related bit fields into

one concept.

ASN.1 Representation:

SpeedandHead
heading
speed
throttle

ingandThrottleConfidence =
HeadingConfidence,
SpeedConfidence,

ThrottleConfidence

SEQUENCE {

}

Used By: This entry

is directly used by the following three other data structures in this standard;

DF DF ConfidenceSet <ASN>, and
DF [DF FullPositionVector <ASN>, and
DF DF VehicleStatus <ASN>.

In addition, this item

Remarks: In the prig
data frame.

6.143 Data Frame: [
Use: The DF_Speed

ASN.1 Representat
SpeedLimitLi

Used By: This entry,

may be used by data structures in other ITS standards.

r editions of the standard (pre-2015), this was canstructed as a BLOB; it has now

F_SpeedLimitList
LimitList data frame consists of a list of SpeedLimit entries.

jon:
st

(SIZE)(1..9))

SEQUENCE OF RegulatorySpeedLimit

is directly used by the:following three other data structures in this standard:

DF DF IntersectionGeometry <ASN>, and
DF DF LaneDataAttribute <ASN>, and
DF DF RoadSegment <ASN>.

In addition, this item

may be used by data structures in other IS standards.

6.144 Data Frame: DF_SpeedProfileMeasurementList

been converted to a

Use: The DF_SpeedProfileMeasurementList data frame consists of a list of SpeedProfileMeasurementList entries. The first
value in the sequence would be the last measurement collected. If the sequence is full as a new measurement value is
added, the oldest would be deleted.

ASN.1 Representat

SpeedProfileMeasurementList

ion:

SEQUENCE (SIZE(1..20))

OF SpeedProfileMeasurement

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SpeedProfile <ASN>. In
addition, this item may be used by data structures in other ITS standards.
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6.145 Data Frame: DF_SpeedProfile

Use: The DF_SpeedProfile data frame supports connected vehicles which will be collecting and parsing BSMs as they
travel: these consist of speed data reported from the opposite direction. Each equipped vehicle collects the reported BSM
speeds from the vehicles traveling in the opposite direction and store the average speed of these vehicles every 100 m.
The BSM TemporaryID will be used to prevent duplicates. The opposite direction is considered to be the collecting vehicle’s
current direction +170 through 190 degrees. Up to 20 readings of average speed can be transmitted by the SpeedProfile.
The SpeedProfile is added to the BSM Part Il content, thus making it available to vehicles traveling in the opposite direction
for whom it provides an up to 2 km SpeedProfile of the traffic on their road ahead. Should the vehicle collecting the
SpeedProfile make a turn greater than 70 degrees, then the SpeedProfile currently stored would be deleted. Further details
of these operational concepts can be found in relevant standards.

ASN.1 Representation:
SpeedProfilel ::= SEQUENCE ({
-- Composed of set of measured average speeds
speedRepofrts SpeedProfileMeasurementlist,

}

Used By: This
DF _SupplementalVe

entry is wused directly by one other data structure /in~ this standa
hicleExtensions <ASN>. In addition, this item may be used by.data structures in

6.146 Data Frame: [

Use: The DF_Suppl
in the Part Il BSM. 1
functionality and va
functionality as well.
use of the regional ¢
within this data fram

F_SupplementalVehicleExtensions

bmentalVehicleExtensions data frame is used to send-various optional additional i
[he range of use cases supported by these elements is very broad and includes
ious V2| monitoring applications. A variety of “vehicle as probe” applications

Further use cases and requirements are developed in relevant standards. It sho
xtension mechanism here is intended to.provide a means to develop experimen
p. The trailers data structure in thisdata frame was added to this document in

rd, a DF called
pther ITS standards.

hformation elements
both additional V2V
it within this overall
ild be noted that the
tal message content
the 2022 revision to

support SAE J2945/[1B.
ASN.1 Representatjon:
SupplementalfVehicleExtensions =\SEQUENCE ({
-- Note that VehicleEventFlags, ExteriorLights,

-- PathHilstory, and PathPrediction are in VehicleSafetyExtensions

-- Vehicle Type Classification Data

classificption BasicVehicleClass OPTIONAL,
<7/~May be required to be present for non passenger vehicles

classDetalils VehicleClassification OPTIONAL,

vehicleDafta VehicleData OPTIONAL,

-- Vario V2V Probe Data

deprecatedT WeatherReport OPTIONAL,

--To be deprecated in next revision of J2735

deprecated?2 WeatherProbe OPTIONAL,

--To be deprecated in next revision of J2735

-- Detected Obstacle data

deprecated3 ObstacleDetection OPTIONAL,

--To be deprecated in next revision of J2735

-- Disabled Vehicle Report

status DisabledVehicle OPTIONAL,

-- Oncoming lane speed reporting

deprecated4 SpeedProfile OPTIONAL,

--To be deprecated in next revision of J2735
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-—- Raw GNSS measurements

deprecatedb

RTCMPackage OPTIONAL,

--To be deprecated in next revision of J2735

regional SEQUENCE (SIZE(1l..4)) OF

RegionalExtension {{Reg-SupplementalVehicleExtensions}} OPT
L 4
fhwaVehicleClass RptVehicleClass

—-— Use FHWA vehicle classes,

trailers

defined in J2945/C ProbeDataReport

TrailersJ2945SlashlB OPTIONAL,

-—- Used in J2945/1B

}

Used By: This entry
(BSM) <AsN>. In ad

6.147 Data Frame: [

Use: The DF_Time(
data concept expres
found in the MinEnd
is employed.

The StartTime elemént is used to relate when the phase is expected to start.

is used directly by one other data structure in this standard, a MSG called MSG |

IONAL,

BasicSafetyMessage

dition, this item may be used by data structures in other ITS standards.

F_TimeChangeDetails

5ed is the time stamp (time mark) at which the related phase will change to the ne
[ime element, but the other elements may be neededto)convey the full concept |

By this method, timing information about “pre” phase events (which are the short transitional phase u

LhangeDetails data frame conveys details about the timing-of a phase within a movement. The core

Xt state. This is often
vhen adaptive timing

sed to alert OBEs to

an impending green
as various green/go

timing was not adaptive and the operator wished to<do so. In practice, it is expected only the “ne

commonly be sent.

however, this is not ¢xpected to be done commonly:

The element MinEn
unpredictable eventg
is fixed (as in a fixed
possible time at whi

go or yellow/caution phase) and the langer yellow-caution phase data is supporied in the same form

phases. In theory, the time change details could be sent for a large sequence of
t should be noted that this alse-supports the sending of time periods regarding
ITime is used to convey ‘the earliest time possible at which the phase could ¢

relating to a preemption or priority call disrupt a currently active timing plan. In a g
yellow or clearafce time), this element shall be used alone. This value can be v

come into play and d
which the phase co

and disrupt a currently activeétiming plan. In a phase where the time is fixed (as in a fixed yellow or
element shall be usgd alene.

srupt a currently active timing plan. The element MaxEndTime is used to convey th
Id change, except when unpredictable events relating to a preemption or priorit

phases if the signal
xt” future phase will
various red phases;

nange, except when
hase where the time
ewed as the earliest

th the phase could change, except when unpredictable events relating to a preefnption or priority call

b latest time possible
call come into play
clearance time), this

The element likelyTime 1s used to convey the most likely Time the phase changes. This occurs between MinEndTime and
MaxEndTime and is only relevant for traffic-actuated control programs. This time might be calculated out of logged historical
values, detected events (e.g., from inductive loops), or from other sources.

The element confide

nce is used to convey basic confidence data about the likelyTime.

The element nextTime is used to express a general (and presumably less precise) value regarding when this phase will
next occur. This is intended to be used to alert the OBE when the next green/go may occur so that various ECO driving
applications can better manage the vehicle during the intervening stopped time.
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ASN.1 Representation:

TimeChangeDetails = SEQUENCE {

startTime TimeMark OPTIONAL,

—-— When this future phase will start
minEndTime TimeMark,

-—- Expected shortest end time
maxEndTime TimeMark OPTIONAL,

-—- Expected longest end time
likelyTime TimeMark OPTIONAL,

—-—- Best predicted value based on other data
confidence TimeIntervalConfidence OPTIONAL,

-— Applies to above time element only
nextTime TimeMark OPTIONAL

Used By: This entry,|
In addition, this item

Remarks: It should

stated time mark is r
was that with a count
is issued. This woul
time. With the use of
is added to the then
content need only ch
of the logical functio
need to minimize fur|
is performed in the g

6.148 Data Frame: [

Use: The DF_Traile
devices. The span o
hauling one or more
can be used to deter
maneuvering condit
optimization and in i

-- A rough estimate of time when

-- this phase may next occur again

-- used to support various ECO driving power
-- management needs.

is used directly by one other data structure in this standard,:a DF called DF_Mov

ementEvent <ASN>.

may be used by data structures in other ITS standards.

bached, the state changes to the next state. Severalrtechnical reasons led to this

I require re-formulating the message contentias well as cryptographically signin
absolute values (time marks) chosen here, the current count down time when the
-current time to create an absolute value and can be used thereafter without ch
ange when the signal controller makes a timing decision to be published. This allov
ns of message creation from the.J@gical functions of message scheduling and sg
her real time processing whenpossible. This standard sets no limits on where ea
verall roadside system.

F_TrailerData

Data data frame (provides a means to describe trailers pulled by motor vehicles a
f use is intended to cover use cases from simple passenger vehicles with trailers
trailers anddollies. The information in this data frame (along with the BSM messa
mine varigus ‘aspects of the sender. These include the path of the vehicle and its tr
ons (lane> matching) as well as the rear of the final trailer, which is often us
ntersection safety.

pe noted that all times are expressed as absolute values and not as countdown timer values. When the

choice; among these

down embodiment, there is an inherent need to update the remaining time every tilne a SPAT message

j the message each
message is created
ange. The message
s a clean separation
nding and fulfills the
ch of these functions

nd/or other equipped
to class 13 vehicles
je in which it is sent)
iler(s) under various
ful in signal control

ASN.1 Representat
TrailerData

notUsed
-- always
-- legacy

-—- Offset
-- haulin
connectio

OIl.

= SEQUENCE {

SSPindex,

set to 0 and carries no meaning;

field maintained for backward compatibility

connection point details from the
g vehicle to the first trailer unit
n PivotPointDescription,
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-- One of more Trailer or Dolly Descriptions
-—- (each called a unit)
units TrailerUnitDescriptionList,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SpecialVehicleExtensions
<ASN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The mechanisms by which the rigid bodies of the vehicle and trailer connect at the pivot points can be modeled
in various ways to determine the position and heading of the trailer with respect to the vehicle.

6.149 Data Frame: DF_TrailerHistoryPointList

Use: The DF_TrailefHistoryPointList data frame is a sequence of trailer position history points which relate to a trailer’s
movements.

ASN.1 Representatjon:
TrailerHistoyPointList ::= SEQUENCE (SIZE(1..23)) OF TrailerHistoryPoint

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TlrailerUnitDescription
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.150 Data Frame: DF_TrailerHistoryPoint

Use: The DF_TraiIean'HistoryPoint data frame contains a single position point for a trailer, expressed relative to the vehicle’s
BSM positional estinpate at the same point in time.

ASN.1 Representatjon:

TrailerHistofyPoint ::= SEQUENCE ({
pivotAnglg Angle,
-- angle with géspect to the lead unit
timeOffselt TimeOffset,

-- offset backwards in time
-- Positipon relative to the hauling Vehicle
positionOfffset Node-X¥-24Db,
elevationPffset VertOffset-B0O7 OPTIONAL,
heading CoarxseHeading OPTIONAL,
<7/~overall heading

}

Used By: This entry is_used directly by one other data structure in this standard, a DF called DF_TrailerHistoryPointList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.151 Data Frame: DF_TrailersJ2945Slash1B

Use: The DF_TrailersJ2945Slash1B data frame provides a means to describe trailers pulled by a motor vehicle and/or other
equipped device.

ASN.1 Representation:
TrailersJ2945SlashlB ::= SEQUENCE (SIZE(1..8), ...) OF TrailerUnitDescJ2945S1lashlB

Used By: This entry is used directy by one other data structure in this standard, a DF called
DF_SupplementalVehicleExtensions. In addition, this item may be used by data structures in other ITS standards.
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6.152 Data Frame: DF_TrailerUnitDescriptionList

Use: The DF_TrailerUnitDescriptionList data frame is a sequence of trailer descriptions which relate to each connected
trailer. Up to eight such units can be described to support various double and other complex combinations.

ASN.1 Representation:
TrailerUnitDescriptionList ::= SEQUENCE (SIZE(1..8)) OF TrailerUnitDescription

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TrailerData <aAsSN>. In
addition, this item may be used by data structures in other ITS standards.

6.153 Data Frame: DF_TrailerUnitDescription

Use: The DF_TrailefUnitDescription data frame provides a physical description for one trailer or acddlly element (called a
unit), including details of how it connects with other elements fore and aft. Note that in the case of myltiple trailer units the
front and rear pivots|of adjacent trailers may result in multiple entries for the same pivot point. Care must be taken to avoid
discrepancies.

ASN.1 Representatjon:

TrailerUnitDescription ::= SEQUENCE ({
isDolly IsDolly, —-- if false this is a trailer
width VehicleWidth,
length Vehiclelength,
height VehicleHeight OPTIONAL,
mass TrailerMass OPTIONAL,
bumperHeipghts BumperHeights OPTIONAL,

centerOfGravity VehicleHeight OPTIONAL,

-- The friont pivot point of the unit

frontPivolt PivotPointDescription,

-- The repr pivot point connecting to (the next element,

-- if preisent and used (implies another unit is connected)
rearPivot PivotPointDescription OPTIONAL,

-- Rear eel pivot point centéer-line offset

-- measured from the rear of‘the above length

rearWheelpffset 0Offset-BI2 OPTIONAL,

-- theseffective center-line of the wheel set

-- Current Position ¥welative to the hauling Vehicle
positionOfffset Node-XY-24Db,
elevationPffset ( VertOffset-B0O7 OPTIONAL,

-- Past Ppsition history relative to the hauling Vehicle
crumbData TrailerHistoryPointList OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TrailerUnitDescriptionList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

6.154 Data Frame: DF_TrailerUnitDescJ2945Slash1B

Use: The DF_TrailerUnitDescJ2945Slash1B data frame provides a physical description for one trailer element (called a
unit), including details of how it connects with other elements fore and aft. Note that in the case of multiple trailer units the
front and rear pivots of adjacent trailers may result in multiple entries for the same pivot point. Care must be taken to avoid
discrepancies. Up to eight trailer units may be defined, each unit representing one trailer in the order in which they are
physically connected, and with the trailer connected to the pulling vehicle listed first. Note that any connected section,
including a dolly or in the case of an articulated bus the connected rear section, is considered a trailer.
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ASN.1 Representat
TrailerUnitD
width
length
height
weight

ONAL J2735%® SEP2023
ion:
escJ2945S1ashlB = SEQUENCE {
VehicleWidth,
VehiclelLength,
VehicleHeight OPTIONAL,
TrailerWeight OPTIONAL,

-- The front pivot point of the unit

frontPivot PivotPointDescription,

-- The rear pivot point connecting to the next element,

-- if present and used (implies another unit is connected)
rearPivot PivotPointDescription OPTIONAL,

bumpers BumperHeights OPTIONAL,

axles AXTE OPTTONET

}

Used By: This entry
In addition, this item

6.155 Data Frame: [

Use: The DF_Trans|
The transmission st3

ASN.1 Representat
Transmission
transmiss
speed
}

Used By: This entry

DF 1

is used directly by one other data structure in this standard, a DF called” DF_Tn

pilersJ2945Slash1B.

may be used by data structures in other ITS standards.
F_TransmissionAndSpeed

MmissionAndSpeed data frame expresses the speed of the Vehicle and the state
te of “reverse” can be used as a sign value for the speed element when needed.

jon:

AndSpeed ::= SEQUENCE ({

on TransmissionState,
Velocity

is directly used by the following two other data structures in this standard:

F _FullPositionVector <ASN>, and

DF 1

F _RequestorPositionVfector <ASN>.

In addition, this item
6.156 Data Frame: [

Use: The DF_Trave

may be used by data structures in other ITS standards.
F_TravelerDataFrameList

erDataFramelist data frame consists of a list of TravelerDataFrame entries.

ASN.1 Representat

O

of the transmission.

TravelerData

FrameList (SIZE(1..8)) OF TravelerDataFrame

SEQUENCE
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Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_TravelerInformation
Message (TIM) <AsSN>. In addition, this item may be used by data structures in other ITS standards.

6.157 Data Frame: DF_TravelerDataFrame

Use: The DF_TravelerDataFrame is used to send a single “message” in a TIM message. The data frame allows sending
various advisory and road sign types of information to equipped devices. It uses the ITIS encoding system to send
well-known phrases but allows limited text for local place names. The supported message types specify several sub-dialects
of ITIS phrase patterns to further reduce the number of octets to be sent. The expressed messages are active at a precise
start and duration period, which can be specified to a resolution of a minute. The affected local area (or set of areas) can
be expressed using either a radius system or one of the two systems of short defined regions. This expression is similar to
the way roadway geometry is defined in the map fragment messages.

ASN.1 Representatjon:
TravelerDatafframe ::= SEQUENCE ({
-- Part I|, Frame header
notUsed SSPindex,
-- always| set to 0 and carries no meaning;
-- legacy| field maintained for backward compatibility
frameType TravelerInfoType, -- (enum, advisory or road, sign)
msgld CHOECE {
furftherInfolID FurtherInfoID, -- links to ATIS~msg
roadSignID RoadSignID -- an ID to other data
bo
startYear DYear OPTIONAL, -- only if needed
startTime MinuteOfTheYear,
durationTfime MinutesDuration,
priority SignPrority,

-- Part III, Applicable Regions of Use
notUsedl | SSPindex,
regions SEQUENCE (SIZE(1..16)) OFwGéographicalPath,

-- Part IIII, Content
notUsed2 SSPindex, -— set _to O
notUsed3 SSPindex, -—¢set to O
content [CHOICE {
bdvisory TTFScodesAndText,

=- typical ITIS warnings
WworkZone WorkZone,

-- work zone signs and directions
HenericSign GenericSignage,

-- MUTCD signs and directions
speedLimit SpeedLimit,

——= gpneocod 1limits and cautions
L

exitService ExitService
-- roadside available services

-— other types may be added in future revisions

by
url URL-Short OPTIONAL, -- May link to image or other content
L 4
-— New Part III content
contentNew TravelerDataFrameNewPartIIIContent

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrameList
<ASN>. In addition, this item may be used by data structures in other ITS standards.
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6.158 Data Frame: DF_TravelerDataFrameNewPartllIContent

Use: The DF_TravelerDataFrameNewPartllIContent data frame contains information that extends the original traveler data
frame to enable addition of future entities. Friction information is the first entity included in the new part three content.

ASN.1 Representation:
TravelerDataFrameNewPartIIIContent ::= CHOICE ({
-- Add new content types for future revisions here
frictionInfo FrictionInformation,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrame<ASN>.

In addition, this item
6.159 Data Frame: [

Use: The DF_ValidR
or considered valid.

ASN.1 Representatj

ValidRegion
direction

extent

area C
shapeP

circle
region

}
}

Used By: This entry
In addition, this item

Remarks: This entry
TIM and other mess

may be used by data structures in other ITS standards.

F_ValidRegion

These messages are typically road signs or advisories.

on:

::= SEQUENCE ({

HeadingSlice,

-- field of view over which this/applies,
Extent OPTIONAL,

-- the spatial distance overywhich this

-- message applies and should be presented
-- to the driver

HOICE {

bintSet ShapePointSet,

-— A short road sedment
Circle,

-- A point andlradius
PointSet RegionPointSer

-— Wide area enclosed regions

may be used-by data structures in other ITS standards.

hgenow use the DF_GeographicalPath for the same needs.

egion data frame is used to describe one or more geographic locations t6 which @ message is applied

is used directly'by one other data structure in this standard, a DF called DF_GeogtaphicalPath <ASN>.

wasused in the 2009 and 2015 edition of the standard but is not recommended

6.160 Data Frame:

F_VehicleClassitication

for further use. The

Use: The DF_VehicleClassification data frame is a structure with a composite set of common classification systems used
in ITS. There are any number of such “types” that can be used to classify a vehicle based on different systems and needs.
A given use case will typically use only a subset of the items noted below.
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ASN.1 Representation:
VehicleClassification SEQUENCE {
-- Composed of the following elements:

-- The
keyType

'‘master’ V2X list used when space is limited
BasicVehicleClass OPTIONAL,

-- Types used in the MAP/SPAT/SSR/SRM exchanges

ven time

role BasicVehicleRole OPTIONAL, -- Basic CERT role at a gi
1503883 Iso3833VehicleType OPTIONAL,

hpmsType VehicleType OPTIONAL, -- HPMS classification types
-- ITIS types for classes of vehicle and agency

vehicleTyp= chictetroupaf fectedOPTToNAT;

responseEguip IncidentResponseEquipment OPTIONAL,

responder[lype ResponderGroupAffected OPTIONAL,

-- Fuel tlypes for vehicles

fuelType FuelType OPTIONAL,

regional SEQUENCE (SIZE(1l..4)) OF

RegionalExtension {{Reg-VehicleClassification}} OPTI(Q

Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF SupplementalVehicleExtensions <ASN>, and

MSG MSG ProbeVehicleData (PVD) <ASN>.

In addition, this item[may be used by data structures in‘other ITS standards.

6.161 Data Frame: DF_VehicleData

Use: The DF_VehicleData data frame is used to convey additional data about the vehicle not found in

NAL,

the BSM Part | data

frame.
ASN.1 Representatjon:
VehicleData = SEQUENCE {

-- Values| for width and length are sent in BSM part T
height VehicleHeight OPTIONAL,
trailerPrpsent/BOOLEAN OPTIONAL,
bumpers BumperHeights OPTIONAL,
mass ell_lL(,_Lelld UL 1IUNAL,
pivotPoint PivotPointDescription OPTIONAL,
-- Angle ignored in PivotPointDescription, set to 0
axles Axles OPTIONAL,
rollAngle INTEGER (-90..90) OPTIONAL,
-- In 1 deg increments, for motorcycles only
deprecated TrailerWeight OPTIONAL,

-- To be deprecated in the next revision of J2735

}

Used By: This entry is used directly by one other data structure in

this standard,

a DF called

DF_SupplementalVehicleExtensions <AsSN>. In addition, this item may be used by data structures in other ITS standards.
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6.162 Data Frame: DF_Vehicleldent

Use: The DF_Vehicleldent data frame is used to provide identity information about a selected vehicle. This data frame is

typically used with
measurements or w

fleet type vehicles who can (or who must) safely release such information for use with probe
ith other interactions (such as a signal request). At least one of the optional data elements shall be

present in the data frame.

ASN.1 Representation:
VehicleIdent ::= SEQUENCE ({
name DescriptiveName OPTIONAL,
-- a human readable name for debugging use
vin VINstring OPTIONAL,
-- vehicle VIN value
ownerCode IASString (S1ZE(L1..32)) OPTIONAL,
-- vehicle owner code
id VehicleID OPTIONAL,
-- same value used in the BSM
vehicleType VehicleType OPTIONAL,
vehicleClpss CHOICE {

}
Used By: This entry

DF 1

vGroup VehicleGroupAffected,

rGroup ResponderGroupAffected,

rEquip IncidentResponseEquipment
} OPTIONAL,

is directly used by the following two other data structures in this standard:

F VehicleStatus <ASN>, and

MSG N

1ISG _ProbeVehicleData (PVD) <ASN>.

In addition, this item
6.163 Data Frame: [

Use: The DF_Vehic
These two different
environments. In non
is unavailable but ng

may be used by data structures in other ITS standards.

F_VehiclelD

elD data frame is_used to contain either a (US) TemporarylD or an (EU) StationlID in a simple frame.
value domainsare used to uniquely identify a vehicle or other object in thege two regional V2X
mal use cases; this value changes over time to prevent tracking of the subject vehjcle. When this value
eded by.another type of user (such as the roadside infrastructure sending data gbout an unequipped

vehicle), the value zéro shalkbe used. A typical restriction on the use of this value during a dialog or other exchange is that

the value remains cd
for details.

nstantfor the duration of that exchange. Refer to the performance requirements for a given application

ASN.1 Representat
VehiclelID :
entityID
stationID

}

ion:

:= CHOICE {

TemporaryID,
StationID
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Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF _RequestorDescription <ASN>, and
DF DF_SignalRequesterinfo <ASN>, and
DF DF Vehicleldent <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

6.164 Data Frame: DF_VehicleSafetyExtensions

Use: The DF_Vehicle

frame is used for ve

information. This da
reduced frequency.
2022 revision to sup

ASN.1 Representat
VehicleSafet
events
pathHisto
pathPredi
lights
timestamp
height
}

Used By: This entry
DF L

MSG i

hicle safety apphcatlons to exchange safety |nformat|on such as event flag an
a frame is typically sent in conjunction with BSM Part | or used in other mess
The timestamp and height data structures in this data frame were added to
port SAE J2945/1B.

on:
yExtensions = SEQUENCE {
VehicleEventFlags OPTIONAL,
ry PathHistory OPTIONAL,
ction PathPrediction OPTIONALs;
ExteriorLights OPTIONAL,
DDateTime OPTIONAL, -—- Added for secu
VehicleHeight ORTJIONAL -—- Added for trud

is directly used by the following two other data structures in this standard:

F_Snapshot <ASN>, and
1ISG_BasicSafetyMessagé (BSM) <ASN>.

In addition, this item
6.165 Data Frame: [

Use: The DF_Vehicl

may be used by data'structures in other ITS standards.
F_VehicleSize

eSize is g data frame representing the vehicle length and vehicle width in a single

e vehicle. This data
d detailed positional
hges at the same or
his document in the

rity
k height

data concept.

ASN.1 Representatjon:
VehicleSize [|:£='SEQUENCE {
width Felretewrctis
length VehicleLength

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DFE_BSMcoreData <ASN>. In
addition, this item may be used by data structures in other ITS standards.

6.166 Data Frame: DF_VehicleStatusRequest

Use: The DF_VehicleStatusRequest is used to request complex content along with threshold settings in the vehicle probe
management process.
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ASN.1 Representation:
VehicleStatusRequest = SEQUENCE {
dataType VehicleStatusDeviceTypeTag,
subType INTEGER (1..15) OPTIONAL,
sendOnLessThenValue INTEGER (-32767..32767) OPTIONAL,
sendOnMoreThenValue INTEGER (-32767..32767) OPTIONAL,
sendAll BOOLEAN OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DFE_VehicleStatusRequestList

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.

Remarks: Range s¢
item.

6.167 Data Frame: [
Use: The DF_Vehicl

ASN.1 Representat
VehicleStatu

Used By: This
MSG ProbeDataMa

ttings must match the range allowed by the subject data item. Units are as define

F_VehicleStatusRequestList

eStatusRequestList data frame consists of a list of VehicleStatusRequest entries.

] by the subject data

hagement (PDM) <ASN>. In addition, this item may be used by data structures in

6.168 Data Frame: [

Use: A data frame th
information that can
information types ar
the BSM Part Il cont

It should be noted th
sequence structure 4

F_VehicleStatus
at is used to relate specific items of the vehicle’s status. This structure relates all

e used in data event snapshots which' are gathered and periodically reported to
ent.

at this data structure makes use of other defined data elements and data frames
o that a number of such-items can be sent within the VehicleStatus instance.

on:
sRequestList = SEQUENCE (SIZE(1..32)) OF VehicleStatusRequest
entry  is used directly by one other data _sfructure in this standard,

a MSG called
other ITS standards.

the different types of

be related about the vehicle inside a¢probe message or in a BSM Part Il secIon. Typically, these

n RSU or as part of

enclosing them in a

Lights

ASN.1 Representatjon:
VehicleStatul = SEQUENGE/ {
lights ExtexriorLights OPTIONAL, -- Exterior
lightBar LightbarInUse OPTIONAL, -- PS Lights
wipers WiperSet OPTIONAL, -— Wipers
brakeStatpus BrakeSystemStatus OPTIONAL,

-- Braking Data
brakePressure BrakeAppliedPressure OPTIONAL, -- Braking Pressure
roadFriction CoefficientOfFriction OPTIONAL, -- Roadway Friction
sunData SunSensor OPTIONAL, -— Sun Sensor
rainData RainSensor OPTIONAL, -- Rain Sensor
airTemp AmbientAirTemperature OPTIONAL, -- Air Temperature
airPres AmbientAirPressure OPTIONAL, -— Air Pressure
steering SEQUENCE {

angle SteeringWheelAngle,

confidence SteeringWheelAngleConfidence OPTIONAL,
rate SteeringWheelAngleRateOfChange OPTIONAL,
wheels DrivingWheelAngle OPTIONAL
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} OPTIONAL, -- steering data

accelSets SEQUENCE {
acceldway AccelerationSet4Way OPTIONAL,
vertAccelThres VerticalAccelerationThreshold OPTIONAL,
-- Wheel which has
-- exceeded acceleration point

yawRateCon YawRateConfidence OPTIONAL,

-- Yaw Rate Confidence
hozAccelCon AccelerationConfidence OPTIONAL,

—-— Acceleration Confidence
confidenceSet ConfidenceSet OPTIONAL

-- general ConfidenceSet

} OpPTTONEAT;

object SEQUENCE {
obDji st ObstacleDistance, -- Obstacle ‘DistancHg
obDjirect Angle, —-— ObstacXe, Directidgn
datpTime DDateTime -- timepdetected
} OPTIONAL, -—- detlcted Obstacldg data
fullPos FullPositionVector OPTIONAL, -~ complete set of fime and
-- position, speed, fheading
throttlePps ThrottlePosition OPTIONAL,
speedHeadC SpeedandHeadingandThrottleConfidence OPTIONAL,
speedC SpeedConfidence OPTIONAL,

vehicleDalta SEQUENCE {

height VehicleHeight,

bumpers BumperHeights,

masfs VehicleMass(

trafilerWeight TrailerWgight,

type VehicleType

-- Walues for width.land length are sent in BSM part I as well.

} OPTIONAL, -— vehicle data
vehicleIdent VehieleTIdent OPTIONAL, —— common vehicle identilty data
31939data d1939data OPTIONAL, -—- Various SAE J1938 datla items

weatherReporit~SEQUENCE ({
isRR¥Ding EssPrecipYesNo,
rainRate EssPrecipRate OPTIONAL,
precipSituation EssPrecipSituation OPTIONAL,
solarRadiation EssSolarRadiation OPTIONAL,

friction EssMobileFriction OPTIONAL
} OPTIONAL, -—- local weather data
gnssStatus GNSSstatus OPTIONAL, -- vehicle’s GPS

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Snapshot <ASN>. In
addition, this item may be used by data structures in other ITS standards.
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6.169 Data Frame: DF_VerticalOffset

Use: The DF_VerticalOffset data frame represents a change in the vertical position above or below the reference ellipsoid
(typically WGS-84) from a prior value. The numbering system has a resolution of 1 decimeter and supports several variations
with different bit width sizes as well as the full range of the Elevation structure. In this respect, this entry is similar to the
DF_NodeOffsetPointLL and DF_NodeOffsetPointLL entries used to express offsets in horizontal plane for positions.

ASN.1 Representation:
VerticalOffset = CHOICE {

-- Vertical Offset
-- All below in steps of 10cm above or below the reference ellipsoid
offsetl VertOffset-B07, -- with a range of +- 6.3 meters vertical
offset2 VertOffset-B08, -- with a range of +- 12.7 meters vertical
offset3 ertOffset-B0T, -- with a range of +- 25.5 meters yertical
offsetd VertOffset-B10, -- with a range of +- 51.1 metersertical
offseth VertOffset-B11, -- with a range of +- 102.3 meteds vVertical
offset6 VertOffset-B12, -- with a range of +- 204.7 m€ters vertical
elevation Elevation, -- with a range of -409.5 to l# 6143.[9 meters
regional RegionalExtension {{Reg-VerticalOffset}}

}
6.170 Data Frame: [

Use: The DF_Weath
by a vehicle, as well
equipped) to indicate

ASN.1 Representat
WeatherProbe
airTemp
airPressu
rainRates

Used By: This
DF_SupplementalVg

-— offset which followsAis of a
-- regional definition [pype

F_WeatherProbe

erProbe data frame provides basic data on the,airtemperature and barometric pj
bs the current status of the wiper systems on the vehicle, including front and rear w
coarse rainfall levels.

on:
= SEQUENCE {
AmbientAirTemperature()OPTIONAL,
re AmbientAirPressure OPTIONAL,
WiperSet OPTIONAL,

entry is used( directly by one other data structure in this standa
hicleExtensions. <ASN>. In addition, this item may be used by data structures in

6.171 Data Frame: [

F_WeatherReport

ressure experienced
iper systems (where

rd, a DF called
pther ITS standards.

ing device.

Use: The DF_WeatherReport data frame is used to convey weather measurements made by the seng
ASN.1 Representation:
WeatherReport = SEQUENCE {
isRaining EssPrecipYesNo,
rainRate EssPrecipRate OPTIONAL,
precipSituation EssPrecipSituation OPTIONAL,
solarRadiation EssSolarRadiation OPTIONAL,
friction EssMobileFriction OPTIONAL,
roadFriction CoefficientOfFriction OPTIONAL,
}
Used By: This entry is used directy by one other data structure in this standard,

a DF called

DF_SupplementalVehicleExtensions <AsSN>. In addition, this item may be used by data structures in other ITS standards.
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6.172 Data Frame: DF_WiperSet

Use: The DF_WiperSet data frame provides the current status of the wiper systems on the subject vehicle, including front
and rear wiper systems (where equipped).

ASN.1 Representation:

WiperSet ::= SEQUENCE {
statusFront WiperStatus,
rateFront WiperRate,
statusRear WiperStatus OPTIONAL,
rateRear WiperRate OPTIONAL

}

Used By: This entry,

DF 1

Is directly used by the following two other data structures in this standard:

F VehicleStatus <ASN>, and

DF 1

F_WeatherProbe <ASN>.

In addition, this item

Remarks: It should
frame may be transn

7. DATA ELEMEN]
This section defines
7.1

Data Element;

Use: The DE_Accel

of 0.01 m/s2. A rang¢ of over 2Gs is supported. The coordinate system is as defined in 11.4.

Longitudinal acceler
with a front to rear ce
acceleration along t
centerline.

ASN.1 Representat

Acceleration| ::

-- LSB un

may be used by data structures in other ITS standards.

be noted that when the wiper status changes, an event flagimay be raised in th
nitted in Part 1l of that message to relate the new state,

[S

the precise structure of certain data elements(@efined by this standard.
DE_Acceleration

bration data element represents the\signed acceleration of the vehicle along somd
htion is the acceleration along the X axis or the vehicle’s direction of travel which is

nterline. Negative values indicate deceleration, and possible braking action. Later
he Y axis or perpendicular to the vehicle’s general direction of travel in parall

on:

INPEGER (-2000..2001)
its are~0.01 m/s*2

-- the

-- the vallue/=2000 shall be used for values less than

VjE
-- a val

ue 2000 shall be used for values greater than 2000
-2000

b BSM and this data

e known axis in units

generally in parallel
al acceleration is the
el with a left-to-right

of 2001 shall be used for Unavailable

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_AccelerationSet4Way

<ASN>. In addition, t

7.2 Data Element:

his item may be used by data structures in other ITS standards.

DE_AccelerationConfidence

Use: The DE_AccelerationConfidence data element is used to provide the 95% confidence level for the currently reported
value of DE_Acceleration, taking into account the current calibration and precision of the sensor(s) used to measure and/or
calculate the value. This data element is only to provide information on the limitations of the sensing system; not to support
any type of automatic error correction or to imply a guaranteed maximum error. This data element should not be used for
fault detection or diagnosis, but if a vehicle is able to detect a fault, the confidence interval should be increased accordingly.

The frame of reference and axis of rotation used shall be in accordance with that defined Section 11.
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ASN.1 Representation:
AccelerationConfidence

ENUMERATED {

unavailable (0), -- Not Equipped or data is unavailable
accl-100-00 (1), -— 100 meters/second squared
accl-010-00 (2), -- 10 meters/second squared
accl-005-00 (3), —-—- 5 meters/second squared
accl-001-00 (4), —--1 meters/second squared
accl-000-10 (5), == 0.1 meters/second squared
accl-000-05 (6), -— 0.05 meters/second squared
accl-000-01 (7) -- 0.01 meters/second squared

-— Encoded as a 3 bit value

}

Used By: This entry is directly used by the following two other data structures in this standard:

DF DF AccelSteerYawRateConfidence <ASN>, and

DF DF VehicleStatus <ASN>.

In addition, this item|may be used by data structures in other ITS standards.

7.3 Data Element|DE_AdvisorySpeedType

Use: The DE_Advis
typically used as par

brySpeedType data element relates the type of travel td<dwhich a given speed re
t of an AdvisorySpeed data frame for signal phase and\timing data.

ASN.1 Representat

AdvisorySpee = ENUMERATED {
none (0),
greenwavk (1),
ecoDrive (2),
transit (3),
} —-- Notp: subject to further growth

Used By: This entry|is used directly by one other data structure in this standard, a DF called DF_Adv

fers. This element is

isorySpeed <ASN>.

In addition, this item|may be used by data.structures in other ITS standards.

7.4 Data Element]DE_AllowedManeuvers

dMovements data element relates the allowed (possible) maneuvers from a lane,
Id be noted' that in practice these values may be further restricted by vehicle cl
her chianging conditions.

Use: The DE_Allowg
vehicle lane. It shou
environment, and ot

typically a motorized
ass, local regulatory

ASN.1 Representatjon:

AllowedManeuvers BIT STRING {
-— With bits as defined:
-- Allowed maneuvers at path end (stop line)
-— All maneuvers with bits not set are therefore prohibited !
-- A value of zero shall be used for unknown, indicating no Maneuver
maneuverStraightAllowed (0),

-- a Straight movement is allowed in this lane

maneuverLeftAllowed (1),

-— a Left Turn movement is allowed in this lane

maneuverRightAllowed (2),
-- a Right Turn movement is allowed in
maneuverUTurnAllowed (3),

this lane

-— a U turn movement is allowed in this lane

maneuverLeftTurnOnRedAllowed (4),

-- a Stop,

and then proceed when safe movement
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maneuverRightTurnOnRedAllowed

maneuverlLaneChangeAllowed

maneuverNoStoppingAllowed

-- 1s allowed in this lane

(3),
-- a Stop, and then proceed when safe movement
-- 1is allowed in this lane

(6),
-- a movement which changes to an outer lane
-- on the egress side is allowed in this lane
(example: left into either outbound lane)
(7),
-- the vehicle should not stop at the stop line

-- (example: a flashing green arrow)
yieldAllwaysRequired (8),

-- the allowed movements above are not protected

——(exXampte T a PEIMarent yeEI Tow cormrartion)
goWithHall t (9),

-- after making a full stop, may proeceqd
caution (10),

-- proceed past stop line with ‘cattion
reserved|l (11)

-- used to align to 12 BitpFleld
} (SIZE(1R))

Used By: This entry,

DF 1

is directly used by the following two other data structures in this standard:

F_ConnectingLane <ASN>, and

DF 1

F GenericLane <ASN>.

In addition, this item|may be used by data structures in other,ITS standards.

Remarks: When usg¢d by data frames, the AllowedManeuvers data concept is used in two places: opt
lane structure to list gll possible maneuvers (as in what that lane can do at its stop line point); and with
structure. Each ConpectsTo structure contains-ajlist used to provide a single valid maneuver in the|
connecting to anothpr in the context of a signal phase that applies to that maneuver. It should be
intersections, multiple outbound lanes can be reached by the same maneuver (for example two indepe
be found in a five-legged intersection) but\that to reach any given lane from the stop line of another la
maneuver item (hence the use of a list).”Not all intersection descriptions may contain an exhaustiv
information (unsignalized intersections for example) and in such cases the AllowedManeuvers in the g

onally in the generic
in each ConnectsTo
context of one lane
noted that, in some
ndent left turns might
ne is always a single
b set of ConnectsTo
eneric lane structure

can be used. If present in both places, the data expressed in the generic lane shall not conflict with §he data found in the

collection of ConnectsTo entries)

7.5 Data Element] DE~AmbientAirPressure (Barometric Pressure)

Use: The DE_Ambien
from a vehicle or other device. The value of zero shall be used when not equipped. The value of one
of 580 hPa.

ASN.1 Representation:
AmbientAirPressure INTEGER (0..255)
-- 8 Bits in hPa starting at 580 with a resolution of
-- 2 hPa resulting in a range of 580 to 1088

3arometric Pressure)
indicates a pressure
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Used By: This entry i

DF D

s directly used by the following two other data structures in this standard:

F VehicleStatus <ASN>, and

DF D

F WeatherProbe <ASN>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: Barometric pressure is the pressure exerted by the weight of the earth’s atmosphere, equal to 1 bar, 100 kPa,
or 14.7 psi (often rounded off to 15 psi) at sea level. Barometric pressure changes with the weather and with altitude. Since
it affects the density of the air entering the engine and ultimately the air/fuel ratio, some computerized emissions control
systems use a barometric pressure sensor so that the spark advance and exhaust gas recirculation (EGR) flow can be

regulated to control

missions more precisely

Note that 1 kPa = 10
To convert pounds p
To convert kilopascdl
7.6 Data Element;

Use: The DE_Ambig
or other device. Its 1
for a precision of 1 °
it to be encoded in 3
transmitted value by
transmitted as 40+2

h

ASN.1 Representat
AmbientAirTe
—-— The v

Used By: This entry,

DF 1

er square inch to kilopascals, multiply the psi value by 6.894757293168361,

ntAirTemperature data element is used to relate the measured Ambient Air Tempe

C and a range of -40 to +230 °C. In this use, we reduce-the upper value allow to

on:
mperature
hlue 191 shall indicate an un¥%nown value

hPa.
s to pounds per square inch, multiply the kPa value by 0.14503773773020923.

DE_AmbientAirTemperature

easurement range and precision follow that defined by thé_relevant OBD-II stan
1 octet value. The value of -40 °C is encoded as zéro’and every degree abovg

65 or Hex 0x41.

= INTEGER (0..191)8%- in °C with a -40 offset

is directly used by the following, two other data structures in this standard:

F_VehicleStatus <ASN>, and

DF 1

F WeatherProbe <ASN>.

In addition, this item

7.7 Data Element;
Use: The DE_Angle
is often used as a hg
unsigned units of 0.6

may be used by data structures in other ITS standards.

DE_Angle

data_element Angle is used to describe an angular measurement in units of degresd

rature from a vehicle
dards. This provides
pe +150 and to allow
that increments the

one, resulting in a transmission range of 0 to 191:Hence, a measurement value flepresenting 25 °C is
h=

s. This data element

ading dlrectron when in motlon In this use the current headlng of the sending d¢
. ' rth S gegrees. North shall be

vice is expressed in

defined as the axis defined by the WGS 84 coordlnate system and its reference eIIrpsord Any angle “to the east” is defined

as the positive directi

ASN.1 Representati
Angle ::
-- LSB of

INTEGER

on. A value of 28800 shall be used when angle is unavailable.

on:
(0..28800)
0.0125 degrees

-- A range of 0 to 359.9875 degrees
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Used By: This entry is directly used by the following six other data structures in this standard:

DF DF ComputedLane <ASN>, and
DF DF_ObstacleDetection <ASN>, and
DF DF_PivotPointDescription <ASN>, and
DF DFE_RequestorPositionVector <ASN>, and
DF DF_TrailerHistoryPoint <ASN>, and
DF DF—\YehieteStatus 2SR

In addition, this item|may be used by data structures in other ITS standards.

Remarks: Note that|other heading and angle data elements of various sizes and precisions are found|in other parts of this
standard and in ITS.

7.8 Data Element]DE_AnimalPropelledType
Use: The DE_Anim3IPropelledType data element is used to describe the prapulsion type that is perfomed by an animal.

ASN.1 Representatjon:

AnimalPropelfledType ::= ENUMERATED ({
unavailablle (0),
otherTypel (1), -- any method notn¥isted below
animalMouhted (2), —-- as in horseback
animalDrawnCarriage (3),

}

Used By: This entry|is used directly by one other:data structure in this standard, a DF called Propelledinformation <ASN>.
In addition, this item|may be used by data structures in other ITS standards.

7.9 Data Element]DE_AnimalType
Use: The DE_Anim3IType data element is used to describe a type of animal.

ASN.1 Representatjon:

AnimalType :[:= ENUMERATED {
unavailablle (0),
serviceUsp (1), -- Includes guide or police animals
pet 2T
farm (3),

}

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_PersonalSafetyMessage (PSM) <ASN>. In addition, this item may be used by data structures in other ITS standards.

7.10 Data Element: DE_AntiLockBrakeStatus

Use: The DE_AntiLockBrakeStatus data element reflects the status of the vehicle ABS. The element can inform others that
the vehicle is not equipped with ABS or, if equipped, if the ABS status is unavailable. If the vehicle is equipped with ABS
and the status is available, the element reports whether the system is in an off, on, or engaged state.
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ASN.1 Representation:

AntiLockBrakeStatus ::= ENUMERATED {
unavailable (0), -- B’00 Vehicle Not Equipped with ABS Brakes
- or ABS Brakes status i1s unavailable
off (1), -- B’01 Vehicle’s ABS are Off
on (2), -- B’10 Vehicle’s ABS are On ( but not Engaged )
engaged (3) -- B’11 Vehicle’s ABS control is Engaged on any wheel

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_BrakeSystemStatus
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.11 Data Element: DE_ApproachID

Use: The DE_ApprgachID data element is used to relate the index of an approach, either ingress’or egress within the
subject lane. In gengral, an approach index in the context of a timing movement is not of value in the MAP and SPAT
process because thg lane ID and signal group ID concepts handle this with more precision.,This valde can also be useful
as an aid as it can |be used to indicate the gross position of a moving object (vehicle) when its lape level accuracy is
unknown. This valug can also be used when a deployment represents sets of lanes as-gfoups withouf further details (as is
done in Japan).

ASN.1 Representatjon:
ApproachID :|:= INTEGER (0..15) -- zero to be used whefiwrvalid value is unknown

Used By: This entry|is directly used by the following three other data structures in this standard:

DF DF _ApproachOrLane <ASN>, and
DF DF _GenericLane <ASN>, and
DF DF IntersectionAccessPoint <ASN>.

In addition, this item|may be used by data structurés'in other ITS standards.
7.12 Data Element]DE_AsphaltOrTarType

Use: Indicates the spurface of the roadway'is asphalt or tar. This DF may be extended in the future to qupport more specific
characteristics.

ASN.1 Representatjon:

AsphaltOrTar[lype <=  ENUMERATED ({
newSharp),
traveled|,
trafficPbldshed
excessTar,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_AsphaltOrTar<ASN>. In
addition, this item may be used by data structures in other ITS standards.

7.13 Data Element: DE_Attachment

Use: The DE_Attachment data element is used to describe the attachment to another object which the (nonmotorized)
pedestrian (considered here as a vulnerable road user) may have. This applies to the person/user/device who has the
attachment, not the attachment itself, or any occupant of the attachment.
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ASN.1 Representation:

Attachment ::

unavailable

stroller

bicycleTrailer

cart

wheelchair
otherWalkAssistAttachments

pet

}

Used By: This entry

ENUMERATED {

is used directly by one other data structure in

-- has some unknown attachment type

this standard,

a MSG called

MSG PersonalSafe

vViessage (Folvl) <ASN>. In addition, this 1tem may be used Dy data structures In

7.14 Data Element:

Use: The DE_Attach
(nonmotorized) peds

ASN.1 Representatj
AttachmentRa

Used By: This
MSG PersonalSafet

Hius

entry
yMessage (PSM) <ASN>. In addition, this item may be used by data structures in

DE_AttachmentRadius

mentRadius data element is used to describe the radius of an attachmernt to ano

strian may have.

on:

INTEGER (0..200) -- In LSB units of~ene decimeter

is used directly by one other data sfructure in this standar

7.15 Data Element:

Use: The DE_Auxili
parking brake) of th

available, the elemg
process of being eng

ASN.1 Representat

DE_AuxiliaryBrakeStatus

aryBrakeStatus data element reflects theistatus of the auxiliary brakes (sometim
b vehicle. The element can inform others that the vehicle is not equipped with 3
equipped, if the auxiliary brakes status is unavailable, [f'the vehicle is equipped with auxiliary brak]
nt reports whether the auxiliary brakes are in a fully released (off) state or in &

aged (on) state.

on:

AuxiliaryBrakeStatus = ENUMERATED {
unavailablle (0), -- B’00 )*Vehicle Not Equipped with Aux Brakes
-- or Aux Brakes status is unavailable
off (1), —-—BY{01 Vehicle’s Aux Brakes are Off
on (2), %#~B’10 Vehicle’s Aux Brakes are On ( Engaged )
reserved (3) -- B’11

}

Used By: This entr)

is)used directly by one other data structure in this standard, a DF called DF

other ITS standards.

her object which the

i, a MSG called
other ITS standards.

bs referred to as the
uxiliary brakes or, if
es and the status is
n engaged or in the

BrakeSystemStatus

<ASN>. In addition, t

7.16 Data Element:

his item may be used by data structures in other ITS standards.

DE_BasicVehicleClass

Use: The BasicVehicleClass data element is used to provide a common classification system to categorize V2X-equipped
devices for various cross-cutting uses. Several other classification systems in this data dictionary can be used to provide
more domain specific detail when required.
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ASN.1 Representation:
BasicVehicleClass ::= INTEGER (0..255)

unknownVehicleClass BasicVehicleClass ::= 0
-- Not Equipped, Not known or unavailable
specialVehicleClass BasicVehicleClass ::= 1

-- Special use

-—- Basic Passenger Motor Vehicle Types

passenger-Vehicle-TypeUnknown BasicVehicleClass 10 -- default type
passenger-Vehicle-TypeOther BasicVehicleClass ::= 11

-- various fuel types are handled in another element

-- Light Trugks, Pickup, Van, Panel

lightTruck-Vehicle-TypeUnknown BasicVehicleClass 20 -- defapltr tyge
lightTruck-Vehicle-TypeOther BasicVehicleClass = 21

-- Trucks, Vprious axle types, includes HPMS items

truck-Vehicle-TypeUnknown BasicVehicleClass ::= 25 -» default type
truck-Vehicle-TypeOther BasicVehicleClass ::= 26

truck-axleCnjt2 BasicVehicleClass ::= 27 -- Two axle, six tire single units
truck-axleCnjt3 BasicVehicleClass ::= 28 -- Threée axle, single units
truck-axleCnjt4d BasicVehicleClass ::= 29 -- FoWr or more axle, single unit
truck-axleCnft4Trailer BasicVehicleClass ::= 30 -- Four or less axle, single trailer
truck-axleCnft5Trailer BasicVehicleClass ::="81 -- Five or less axle, single trailer
truck-axleCnft6Trailer BasicVehicleClass ::=* 32 -- Six or more axle, single trailer
truck-axleCnjt5MultiTrailer BasicVehicleCGlass ::= 33 -- Five or less axlle, multi-
trailer

truck-axleCnft6MultiTrailer BasicVehic¥eClass 34 -- Six axle, multi-trailer
truck-axleCnft7MultiTrailer BasicVetircleClass ::= 35 -- Seven or more axle, multi-
trailer

—-— Motorcycle Types

motorcycle-TlypeUnknown BasicVehicleClass ::= 40 -- default tyge
motorcycle-TlypeOther BasicVehicleClass ::= 41
motorcycle-ClruisersStandard BasicVehicleClass ::= 42

motorcycle-SportUnelad BasicVehicleClass = 43

motorcycle-SporitTouring BasicVehicleClass = 44

motorcycle-SuperSport BasicVehicleClass ::= 45

motorcycle-Touring BasicVehicleClass ::= 46

motorcycle-Trike BasicVehicleClass = 47

motorcycle-wPassengers BasicVehicleClass = 48 -- type not stated

-- Transit Types

transit-TypeUnknown BasicVehicleClass ::= 50 -- default type
transit-TypeOther BasicVehicleClass ::= 51

transit-BRT BasicVehicleClass = 52

transit-ExpressBus BasicVehicleClass = 53

transit-LocalBus BasicVehicleClass ::= 54

transit-SchoolBus BasicVehicleClass ::= 55

transit-FixedGuideway BasicVehicleClass = 56

transit-Paratransit BasicVehicleClass ::= 57
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transit-Paratransit-Ambulance BasicVehicleClass = 58
-- Emergency Vehicle Types
emergency-TypeUnknown BasicVehicleClass = 60 -- default type
emergency-TypeOther BasicVehicleClass = 61 -- includes federal users
emergency-Fire-Light-Vehicle BasicVehicleClass = 62
emergency-Fire-Heavy-Vehicle BasicVehicleClass = 63
emergency-Fire-Paramedic-Vehicle BasicVehicleClass = 64
emergency-Fire-Ambulance-Vehicle BasicVehicleClass = 65
emergency-Police-Light-Vehicle BasicVehicleClass = 66
emergency-Police-Heavy-Vehicle BasicVehicleClass = 67
emergency-Otfrer=Resporder Bastcvetrtcieti=ss 68
emergency-Other-Ambulance BasicVehicleClass = 69
-— Other V2X| Equipped Travelers
otherTravelefr-TypeUnknown BasicVehicleClass = 80 o~ default |type
otherTravelef-TypeOther BasicVehicleClass = .61
otherTravelefr-Pedestrian BasicVehicleClass =% 82
otherTravelefr-Visually-Disabled BasicVehicleClass =~ 83
otherTravelefr-Physically-Disabled BasicVehicleClass = 84
otherTravelefr-Bicycle BasicVehicleClasg = 85
otherTravelefr-Vulnerable-Roadworker BaSlcVehlcleClass = 86
-— Other V2X| Equipped Device Types
infrastructufe-TypeUnknown BasicVehi€leClass = 90 -- default tyge
infrastructufe-Fixed BasicyehicleClass = 01
infrastructufe-Movable BasicVehicleClass = 092
equipped-CargoTrailer BagicVehicleClass = 093

Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF_SupplementalVehicleExtensions <ASN>, and
DF DF_VehicleClassification <ASN>.
In addition, this item|may be-used by data structures in other ITS standards.
Remarks: The DE_| 3a3|cVeh|cIeCIass should not be confused W|th the DE_ Ba5|cVeh|cIeRoIe All Vg X-equipped devices

always have a DE_|

e-device. By contrast,

some V2X-equipped dewces depart from their normal role and assume other roles for periods of time. This is typically
coordinated with a suitable certificate allowing the owner to assume such a role. As an example, a tow truck leaves the role
of a duty passenger vehicle and assumes the role of an active tow truck at selected times (during a service call response
and when towing or otherwise a potential hazard to nearby vehicles). During this period of time the BasicVehicleClass
remains the same value. In the absence of a stated role a light duty passenger vehicle is presumed.

7.17 Data Element: DE_BasicVehicleRole

Use: The BasicVehicleRole data element indicates the current role that a V2X device is playing. This is most commonly
employed when a vehicle needs to take on another role in order to send certain V2X message types. As an example, when
a public safety vehicle, such as a police car, wishes to send a signal request message (SRM) to an intersection to request
a preemption service, the vehicle takes on the role “police” from the below list in the SRM. The BasicVehicleRole entry is
often used and combined with other information about the requester as well, such as details of why the request is being

made.
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ASN.1 Representation:

BasicVehicleRole = ENUMERATED {

-- Values used in the EU and in the
basicVehicle (0

publicTransport (1), -- Used in EU
specialTransport (2), -- Used in EU
dangerousGoods (3), —-- Used in EU
roadWork (4), -- Used in EU
roadRescue (5), -- Used in EU
emergency (6), —-- Used in EU
safetyCar (7), -- Used in EU

-- Begin US unique numbering

us

for

(e.g.,

for
for
and
for
for

), —— Light duty passenger vehicle type

Transit use

heavy load)

any HAZMAT

State and Local DOT uses

in the US to include tow trucks.
Police, Fire and Ambulance units
Escort vehicles

none—-unknown (8), —-—- added to follow current SAE style guidelines
truck o, —fteavy trucks with additiomatr—BStrighrtts—=rgd obligations
motorcyc|fle (10), --
roadSidefource (11), -- For infrastructure generated calls suchl’as
-— fire house, rail infrastructure, roadwork dite, etc.
police (12), --
fire (13), --
ambulancg (14), -- (does not include private paraxtransit etc.|)
dot (15), -- all roadwork wvehicles
transit (16), —-- all transit vehicles
slowMovihg (17), —-- to also include oversize_ete.
stopNgo (18), —-- to include trash truckss\school buses and dthers
-- that routinely disturk/the free flow of trgffic
cyclist (19), --
pedestripn (20), -- also includes those™yith mobility limitatidgns
nonMotorfized (21), —-- other, horse drawn, etc.
military] (22), --

}
Used By: This entry

DF DF RequestorType

DF DF _SignalRequesterinfo

DF DF VehicleClassification

In addition, this item

Remarks: It should &
can assume a fire rq

is directly used by the following three other data structures in this standard:

may be used by data structures in other ITS standards.

<ASN>, and
<ASN>, and

<ASN>.

e observed that V2X devices can at times change their roles (i.e., a fire operated by a volunteer fireman
lefor a period of time, or a pedestrian may assume a cyclist role when using a

bicycle). It should be

observed that not a

VZA deviCes (OI' VZA VeniCles) Call assulme all TOles, OI Udl a dgiver aevice |

a given role will be

provided with a security certificate (CERT) that has suitable SSP credentials to provide the ability to send a particular
message or message content. The ultimate responsibility to determine what role is to be used, and what CERTs would be
provided for that role (which in turn controls the messages and message content that can be sent within SAE-defined PSIDs)

rests with the regional deployment.

7.18 Data Element: DE_BrakeAppliedPressure

Use: The applied pressure of the vehicle brake system. The precise pressure of each value is not specified; however, the

collection is presumed to be monotonic.
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ASN.1 Representation:

BrakeAppliedPressure = ENUMERATED {
unavailable (0), -- B’'0000 Not Equipped
-—- or Brake Pres status is unavailable
minPressure (1), -- B’0001 Minimum Braking Pressure
bkLv1-2 (2), -- B’0010
bkLv1-3 (3), -- B’0011
bkLv1-4 (4), -- B’0100
bkLv1-5 (5), -- B’0101
bkLv1l-6 (6), -- B’0110
bkLv1-7 (7), -- B'0111
bkLv1-8 (8), -—-- B’1000
bkLv1-9 (9), -- B’1001
bkLv1-10 OB T0106
bkLvl-11 (11), -- B'1011
bkLv1-12 (12), -- B'1100
bkLv1-13 (13), -- B'1101
bkLv1-14 (14), -- B’1110
maxPressufre (15) -- B’1111 Maximum Braking Pressure
} —-—- Encpded as a 4 bit value

Used By: This entry
addition, this item m

7.19 Data Element:

Use: The Brake Apqg
active. The four whe
is set to 1 if brakes

wheel, the brake-ap
to zero. Similarly, o
indicator and the Rig
than two rear wheels
Front and Right Frorn
could be used by a {
is possible for somg
element (DE_Brake

is used directly by one other data structure in this standard,-a DF called DF_Vehi

cleStatus <ASN>. In

by be used by data structures in other ITS standards.
DE_BrakeAppliedStatus
lied Status data element indicates independently for each of four wheels whethe

bre active on that wheel, or to O if brakesare inactive on that wheel. On a vehicl
lied status is represented by the Left Front wheel indicator and the Right Front in
a vehicle with only one rear wheelthe brake-applied status is represented by
ht Rear indicator is always set to.zero. If a vehicle has more than two front whee
) with independent braking, the-collective brake-applied status of these wheels i

raffic management center to’determine that an incident has occurred or congestid
vehicles to provide an_indication of how hard the braking action is; this is han
\ppliedPressure).

[ braking is currently

els are designated Left Front, Right Front, keft'Rear, and Right Rear. The indicafed status of a wheel

e with only one front
dicator is always set
the Left Rear wheel
s (respectively more
5 mapped to the Left

t (respectively Left Rear and\Right Rear) indicators in a locally defined manner. Brake Applied Status

n may be present. It
Hled in another data

ASN.1 Representatjon:
BrakeAppliedfBStatus S BIT STRING {

unavailablle (0), - When set, the brake applied status is unavailabl|
leftFront (1¥5> -- Left Front Active
leftRear (), -- Left Rear Active
rightFronft~(3), -- Right Front Active
rightRear 4 Ri-erhr—Rear—PAetst
} (SIZE (5))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_BrakeSystemStatus

<ASN>. In addition, t

7.20 Data Element:

his item may be used by data structures in other ITS standards.

DE_BrakeBoostApplied

Use: This is a data element which, when set to the “on” state, indicates emergency braking. This data element is an on/off
value which indicates engagement of the vehicle’s brake boost assist function (as well as an unavailable state). Brake boost
assist is available on some vehicles. It detects the potential of a situation requiring maximum braking and pre-charges the
brake system even before the driver presses the brake pedal. This situation is detected either by measuring a rapid release
of the accelerator pedal or via a forward sensing system. Some systems also apply full braking when the driver presses the
pedal, even with a light force. Multiple reports by equipped vehicles activating their brake boost at the same location is an
indication of an emergency situation on the road and is therefore of use to road authorities.
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ASN.1 Representation:

BrakeBoostApplied ::= ENUMERATED ({
unavailable (0), —-- Vehicle not equipped with brake boost
-- or brake boost data is unavailable
off (1), —-- Vehicle’s brake boost is off
on (2) -- Vehicle’s brake boost is on (applied)

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_BrakeSystemStatus
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.21 Data Element:

DE_BumperHeight

Use: The DE_Bump
vehicles with comple
should be used.

ASN.1 Representatj
BumperHeight| ::

Used By: This entry|
In addition, this item

7.22 Data Element:

Use: Indicates the s
characteristics.

ASN.1 Representat
CindersType
packed,

}

Used By: This entr
addition, this item m

7.23 Data Element:

Use: The DE_Coars|

ASN.1 Representat
CoarseHeadin

X bumper shapes, the center of the mass of the bumper (where the bumper can\bg

on:

INTEGER (0..127) -- in units of 0.01 metersfrom ground

er Height data element conveys the height of one of the bumpers of the vehicle, ¢r object. In cases of

st absorb an impact)

surface.

is used directly by one other data structure in this standard, a\DF called DF_BumperHeights <ASN>.

may be used by data structures in other ITS standards.
DE_CindersType
urface of the roadway is cinders. This DF may.be extended in the future to s

on:

ENUMERATED {

is used directly by one other data structure in this standard, a DF called DF

ipport more specific

Cinders <ASN>. In

by be used by data structures in other ITS standards.
DE_CoarseHeading

eHeading.data element is used to provide a coarser sense of heading than the D

—-— Where
-— over a
-— the va

F Heading provides.

on:
b _.:\7=" INTEGER (0..240)
the LSB is in units of 1.5 degrees

range of 0~358.5 degrees
lue 240 shall be used for unavailable

Used By: This entry is directly used by the following two other data structures in this standard:

DF

DF PathHistoryPoint

<ASN>, and

DF

DF TrailerHistoryPoint

<ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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7.24 Data Element: DE_CodeWord

Use: The DE_CodeWord is used to convey a prior known string of octets between systems, typically to establish trust or
validity of the message request in which it is found. The use and setting of these words, as well as any policy regarding
changing the value over time, is up to the participants.

ASN.1 Representation:

CodeWord ::= OCTET STRING (SIZE(1l..16))
-- any octet string up to 16 octets

7.25 Data Element: DE_CoefficientOfFriction

Note: An alternative (more accurate) method for conveying friction information is provided in SAE J2945/3. This DE is likely
to be deprecated in {he future.

Use: Coefficient of Hriction of an object, typically a wheel in contact with the ground. This dataelement is typically used in
sets where the valug at each wheel is provided in turn as a measure of relative local traction,

ASN.1 Representatjon:
CoefficientOfFriction ::= INTEGER (0..50)
- where5ﬁ = 0.00 micro (frictionless), also used when ‘ddta is unavaillable
-- and = 1.00 micro, in steps of 0.02

Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF VehicleStatus <ASN>, and

DF DF WeatherReport <ASN>.

In addition, this item|may be used by data structures in other’ITS standards.
7.26 Data Element]DE_Confidence
Use: The entry DE_(Confidence is a data eleménf'representing the general confidence of another assgciated value.

ASN.1 Representatjon:
Confidence :|:= INTEGER (0-.200)
-- LSB unjits of 0.5 percent

Used By: This entry| is used directly by one other data structure in this standard, a DF called DF_PathPrediction <ASN>.
In addition, this item|may be-used by data structures in other ITS standards.

7.27 Data Element] DEXCount

Use: The DE_Count data element provides a count of items to follow in the message.

ASN.1 Representation:
Count ::= INTEGER (0..32)

7.28 Data Element: DE_DDay

Use: The V2X style day is a simple value consisting of integer values from zero to 31. The value of zero shall represent an
unknown value.

ASN.1 Representation:
DDay ::= INTEGER (0..31) -- units of days
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Used By: This entry

is directly used by the following four other data structures in this standard:

DF DE_DDate <ASN>, and
DF DFE_DDateTime <ASN>, and
DF DF_DFullTime <ASN>, and
DF DF_DMonthDay <ASN>.

In addition, this item
7.29 Data Element:

Use: The DeltaAngl
line of the lane.

ASN.1 Representat
DeltaAngle

negati

along
two cl

Used By: This entry
In addition, this item

7.30 Data Element:

Use: The DE_Delta
vehicle) within a lim
behind, a negative v
to the traffic signal g
not. In another use (¢
down (DeltaTime < (

ASN.1 Representat
DeltaTime

With an angle range from

in one| degree steps where zero is directly

may be used by data structures in other ITS standards.

_DE NDealtaAnale
—eHaHge

e data element provides the final angle used in the last point of the lane path:-Us

on:

INTEGER (-150..150)

ve 150 to positive 150

the axis or the lane center line as defimned by the
osest points

is used directly by one other data structure in this.standard, a DF called DF_Lane[

ed to “cant” the stop

ataAttribute <ASN>.

may be used by data structures in other ITS standards.
DE_DeltaTime

lime data element provides a timg) definition for an object’s schedule adhereng
ted range of time. When the reporting object is ahead of schedule, a positive
plue is used. A value of zero-indicates schedule adherence. This value is typicall
ontroller's RSU to indicate_the urgency of a signal request in the context of bein
ase, the traffic signal eontroller may advise the transit vehicle to speed up (Deltg
) to optimize the transit vehicle distribution driving along a specific route (e.g., a b

on:
INTEGERH (=122 121)

-- Suppor]
-- the va

-- the vallue ‘9f +120 shall be used when more than +20 minutes
-- the vallue(-122 shall be used when the value is unavailable

ting a gange of +/- 20 minute in steps of 10 seconds
ue of =121 shall be used when more than -20 minutes

e (typically a transit
value is used; when

sent from a vehicle
g within schedule or
Time > 0) or to slow
us route).

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RequestorDescription

<ASN>. In addition, t

7.31 Data Element:

his item may be used by data structures in other ITS standards.

DE_DescriptiveName

Use: The DescriptiveName data element is used in maps and intersections to provide a human readable and recognizable
name for the feature that follows. It is typically used when debugging a data flow and not in production use. One key
exception to this general rule is to provide a human-readable string for disabled travelers in the case of crosswalks and
sidewalk lane objects.
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ASN.1 Representat
DescriptiveN

Used By: This entry

ONAL J2735%® SEP2023
ion:
ame = IAS5String (SIZE(1l..63))

is directly used by the following nine other data structures in this standard:

DF DF_GenericLane <ASN>, and
DF DF_GeographicalPath <ASN>, and
DF DF_IntersectionGeometry <ASN>, and
DF DF_IntersectionState <ASN>, and
DF DF MovementState <ASN>, and
DF DF_RequestorDescription <ASN>, and
DF DF_RoadSegment <ASN>, and
DF DF Vehicleldent <ASN>, and
MSG MSG_SignalPhaseAndTiming Message (SPAT) <ASN>.

In addition, this item
7.32 Data Element:

Use: The V2X hour
represent an unknow

ASN.1 Representat
DHour ::= IN

Used By: This entry

DF i
DF i
DF i

In addition, this item

may be used by data structures in other ITS standards.
DE_DHour

consists of integer values from zero to 23, representing the hours within a day. T
n value. The range 24 to 30 is used in‘some transit applications to represent sch

jon:

TEGER (0..31) —-- units~¢f hours

is directly used by the following three other data structures in this standard:

F DDateTime <ASN>, and
F_DFullTime <ASN>, and
F DTime <ASN>.

may;be used by data structures in other ITS standards.

he value of 31 shall
pdule adherence.

7.33 Data Element:

DE_DirectionOfUse

Use: The allowed direction of travel on a street lane or path described by shape points. The presumed (default) direction is
outward, away from the initial set of points. However, this data element can be used indicate a reverse direction or both

directions as well as

ASN.1 Representat
DirectionOfU
unavailab
forward
reverse
both

}

the original outward direction.

ion:

se ::= ENUMERATED {

le (0), -- unknown or NA, not typically used in valid expres
(1), —-- direction of travel follows node ordering
(2), —-- direction of travel is the reverse of node orderi
(3) —-— direction of travel allowed in both directions

sions

ng
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Used By: This entry is directly used by the following two other data structures in this standard:

DF DF GeographicalPath

<ASN>, and

DF DF _ShapePointSet <ASN>.

In addition, this item may be used by data structures in other ITS standards.
7.34 Data Element: DE_DistanceUnits
Use: The DistanceUnits data element provides the LSB units to be used in an expression of distance.

ASN.1 Representatjon:

DistanceUnitg ::= ENUMERATED ({
centimetelr (0),
cm2-5 (1), —-— Steps of 2.5 centimeters
decimeter (2),
meter (3),
kilometer (4),
foot (5), —-— US foot, 0.3048 meters exactly
yard (6), —-- three US feet
mile (7) -— US mile (5280 US feet)

}

Used By: This entrylis used directly by one other data structure in this standard, a DF called DF_Circle

<ASN>. In addition,

this item may be usdd by data structures in other ITS standards.

7.35 Data Element]DE_DMinute

Use: The V2X style minute is a simple value consisting of integer values from zero to 59 representing the minutes within an

hour. The value of 6 shall represent an unknown valug.

ASN.1 Representat
DMinute ::

on:
[NTEGER

-— units of minutes

(0..60)

Used By: This entry|is directly used by the-following three other data structures in this standard:

DF IDF DDateTime <ASN>, and
DF DF DFullTFime <ASN>, and
DF DF D¥ime <ASN>.

In addition, this item 'maybeusedby datastructuresimother HFS-standards:

7.36 Data Element: DE_DMonth

Use: The V2X month consists of integer values from one to 12, representing the month within a year. The value of zero

shall represent an unknown value.

ASN.1 Representation:
DMonth ::= INTEGER

-— units of months

(0..12)
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Used By: This entry

is directly used by the following five other data structures in this standard:

DF DE_DDate <ASN>, and
DF DFE_DDateTime <ASN>, and
DF DF_DFullTime <ASN>, and
DF DF_DMonthDay <ASN>, and
DF DF_DYearMonth <ASN>.

In addition, this item
7.37 Data Element:

Use: The V2X (time
+14:00, representing

unknown value. Not¢ some time zones are do not align to hourly boundaries.

ASN.1 Representat
DOffset ::

Used By: This entry|

DF i
DF i
In addition, this item
7.38 Data Element;

Use: The DE_Drive
reference lane numb
to the new center lin

ASN.1 Representat

DrivenLineOf
-- LSB un

Used By: This entry|

o nmead b daota ot it e o o thh e I TO ot Ao
|||o|y L>AYZA" E>Avav | Uy VAl olTUuLiluT Co 1M ulnioerl 7117w owdriniudiuo.
DE_DOffset

zone) offset consists of a signed integer representing an hour and minute valu
all the world’s local time zones in units of minutes. The value of zéro (00:00) m

jon:

INTEGER (-840..840) -- units of minutes from~UTC time

is directly used by the following two other data structures in this standard:

F DDateTime <ASN>, and

DF_DTime <ASN>.

may be used by data structures in other ITS standards.
DE_DrivenLineOffsetLarge

nLineOffsetLarge data element is an integer value expressing the offset in a
er from which a computed lane is offset. The measurement is taken from the refer
e, independent of any, width values. The units are a signed value with an LSB of 1
jon:

fsetLg : ¢ INTEGER
its are. 1 cm.

(=32767..32767)

is used directly by one other data structure in this standard, a DF called DF_Con

e set from -14:00 to
by also represent an

defined axis from a
Bnce lane center line
cm.

hputedLane <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: See also

7.39 Data Element:

DE_DrivenLineOffsetSmall.

DE_DrivenLineOffsetSmall

Use: The DrivenLineOffsetSmall data element is an integer value expressing the offset in a defined axis from a reference
lane number from which a computed lane is offset. The measurement is taken from the reference lane center line to the
new center line, independent of any width values. The units are a signed value with an LSB of 1 cm.

ASN.1 Representat
DrivenLineOf
-- LSB un

ion:
fsetSm :: INTEGER
its are 1 cm.

(-2047..2047)
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ComputedLane <ASN>.

In addition, this item
Remarks: See also

7.40 Data Element:

may be used by data structures in other ITS standards.
DE_DrivenLineOffsetLarge

DE_DrivingWheelAngle

Use: The angle of the front (steering) wheel, expressed in a signed (to the right being positive) value with units of
0.3333 degree and a range of +42.33 degrees. The value of zero shall be set when both wheels are pointed such as to
drive the vehicle in a straight ahead direction (the toe-in angle of each side being equal and canceling each other out). A
value of -128 shall be sent when unavailable.

ASN.1 Representat

DrivingWheel
-- LSB un
-- a ran

Used By: This entry,|
addition, this item m

7.41 Data Element:

Use: The V2X seco
milliseconds within &
represent an unavail

ASN.1 Representat
DSecond ::

Used By: This entry,

ion:
ngle = INTEGER (-128..127)
its of 0.3333 degrees.

of 42.33 degrees each way

is used directly by one other data structure in this standard, a DF called"DF_Vehi

cleStatus <ASN>. In

by be used by data structures in other ITS standards.
DE_DSecond

nd expressed in this data element consists of integerValues from zero to 609
minute. A leap second is represented by the value/range 60000 to 60999. The
able value in the range of the minute. The values from 61000 to 65534 are reserv

on:

TNTEGER (0..65535) —-- units of milliseconds

is directly used by the following 10 othér data structures in this standard:

D9, representing the
value of 65535 shall
ed.

DF DF BSMcoreData <ASN>, and
DF IDF DDateTime <ASN>, and
DF ODF DTime <ASN>, and
DF DF Header <ASN>, and
DF DF _InterséctionState <ASN>, and
DF DF_SigralRequestPackage <ASN>, and
DF F_SignalStatusPackage <ASN>, and
MSG MSG_PersonalSafetyMessage (PSM) <ASN>, and
MSG MSG_SignalRequestMessage (SRM) <ASN>, and
MSG MSG_SignalStatusMessage (SSM) <ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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Remarks: The value contained in the DSecond data element must refer to a known point in time within the V2X system that
is shared or understood by the user community. This point in time is typically the moment when the position determination
was made for most messages (such as the BSM). Other measurements present in the same message (speed, heading,
etc.) should be aligned to that moment insofar as possible in the implementation.

The need for a leap second arises from the varying difference between solar time and UTC time caused by changes in the
earth’s rotation rate.

7.42 Data Element: DE_DSRC_MessagelD

Use: The V2X message ID is a data element used with each message in the framework to define which type of message
follows from the message set defined by this standard.

ASN.1 Representatjon:
DSRCmsgID ::F INTEGER (0..32767)

-- DER folrms,
-- All DER forms are now retired and not to be used
reservedMessageId-D DSRCmsgID ::= 0 --'00"H
alaCarteMgssage-D DSRCmsgID ::= 1 --’01%H ACM
-- alaCarjteMessage-D is Retired, not to be used
basicSafeftyMessage-D DSRCmsgID ::= 2{--"02'H BSM, heartbeat msg
basicSafeftyMessageVerbose-D DSRCmsgID ::= _3)--'03'H For testing only
commonSafptyRequest-D DSRCmsgID ::=4 --"04'H CSR
emergencylNehicleAlert-D DSRCmsgID .= 5 —--"05'H EVA
intersectfionCollision-D DSRCmsgID._ ™= 6 —--"06'H ICA
mapData-D DSRCmsgiIB~::= 7 --'07'H MAP, intersections
nmeaCorrefctions-D DSRCmsgID ::= 8 --"08’H NMEA
probeDataManagement-D DSRCmSgID ::= 9 --"09'H PDM
probeVehifleData-D DSRCmsgID ::= 10 --'0A’'H PVD
roadSideAllert-D DSRCmsgID ::= 11 --"0B’H RSA
rtcmCorreftions-D DSRCmsgID ::= 12 --"0C’H RTCM
signalPhakeAndTimingMessage-D DSRCmsgID ::= 13 --"0D’H SPAT
signalReqguestMessage-D DSRCmsgID ::= 14 --'0E’'H SRM
signalStajtusMessage-D DSRCmsgID ::= 15 --'0F’'H SSM
travelerIpformation-D DSRCmsgID ::= 16 --"10"H TIM
uperFramef-D DSRCmsgID ::= 17 --'11"H UPER framg
-- UPER florms
mapData DSRCmsgID ::= 18 -- MAP, intersedtions
signalPhapeArndTimingMessage DSRCmsgID ::= 19 -- SPAT
-- Above ltwo entries were adopted in the 2015-04 edition
-- Message assignments added in 2015 follow below
basicSafetyMessage DSRCmsgID ::= 20 -- BSM, heartbeat msg

commonSafetyRequest DSRCmsgID ::= 21 -- CSR
emergencyVehicleAlert DSRCmsgID ::= 22 -- EVA
intersectionCollision DSRCmsgID = 23 -- ICA
nmeaCorrections DSRCmsgID = 24 -- NMEA
probeDataManagement DSRCmsgID = 25 -- PDM
probeVehicleData DSRCmsgID = 26 -- PVD
roadSideAlert DSRCmsgID = 27 -- RSA
rtcmCorrections DSRCmsgID = 28 -- RTCM
signalRequestMessage DSRCmsgID = 29 -- SRM
signalStatusMessage DSRCmsgID = 30 -- SSM
travelerInformation DSRCmsgID = 31 -- TIM
personalSafetyMessage DSRCmsgID = 32 -- PSM
roadSafetyMessage DSRCmsgID = 33 -- RSM
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roadWeatherMessage DSRCmsgID ::= 34 -- RWM
probeDataConfigMessage DSRCmsgID ::= 35 -- PDC
probeDataReportMessage DSRCmsgID ::= 36 -- PDR
tollAdvertisementMessage DSRCmsgID = 37 -- TAM
tollUsageMessage DSRCmsglID = 38 -- TUM
tollUsageAckMessage DSRCmsgID ::= 39 -- TUMack
cooperativeControlMessage DSRCmsgID ::= 40 -- CCM
sensorDataSharingMessage DSRCmsgID ::= 41 -- SDSM
maneuverSharingAndCoordinatingMessage DSRCmsgID ::= 42 -- MSCM
roadGeometryAndAttributes DSRCmsgID ::= 43 -- RGA
personalSafetyMessage? DSRCmsgID ::= 44 -- PSM2
trafficSignalPhaseAndTiming DSRCmsgID 45 -- TSPaT
signalControlAndPrioritizationRequest DSRCmsgID = 46 -- SCPR
signalConfrotamdPriortizatTonStatus BDSRCTsgID——= 4 7F—=5CPS

-- The bellow values are reserved for local message testing use

testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa
testMessa

-- All ot

Used By: This entr
(FRAME) <ASN>. In

Remarks: The three
subject messages in
new message ID wh

an example of this p

focess resulting in new assignments for the new formats

ge00 DSRCmsgID ::= 240 -- HexX~0xFO0
ge(1l DSRCmsgID ::= 241

he02 DSRCmsgID ::= 242

ne03 DSRCmsgID ::= 243

e 04 DSRCmsgID ::= 244

e 05 DSRCmsgID ::= 245

e 06 DSRCmsgID ::={/)246

e 07 DSRCmsgID : &= 247

e 08 DSRCmsgID *== 248

0e09 DSRCmsglDd: := 249

hel0 DSRCmsgiiD ::= 250

bell DSRCmsgID ::= 251

bel2 DSRE€msgID ::= 252

gel3 DSRCmsgID ::= 253

beld DSRCmsgID ::= 254

gelb DSRCmsgID ::= 255-- Hex OxFF
her values are reserved for std use

is used directly\by one other data structure in this standard, a MSG called M

SG MessageFrame

addition, thistitem may be used by data structures in other ITS standards.

four letter-abbreviations shown in the ASN comments are sometimes used as sh
the doecumentation. This name space shall be used to indicate any revised mess
en revisions occur. The transition from the DER to UPER style of encoding in th

brthand terms for the
hges and to assign a
b current standard is

The assignment of additional message IDs, and of new message IDs, is performed only by of SAE V2X Communications
Technical Committees. Local deployments are free to use the range of assigned test message IDs in any way they see fit
but shall not define additional further IDs. Local deployments may use the ability to further sub-type within any message
structures that they define to provide a method for evaluating or testing further types.

7.43 Data Element:

DE_Duration

Use: The Duration data element provides a range of zero to 3600 seconds (1 hour) for a requested or described service.

The value zero shall

be used to indicate an unknown or indefinite duration.
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ASN.1 Representation:
Duration ::= INTEGER

7.44 Data Element: DE_DYear

(0..3600)

-—- units of seconds

Use: The V2X year consists of integer values from zero to 4095 representing the year according to the Gregorian calendar

date system. The value of zero shall represent an unknown value.

ASN.1 Representation:
DYear ::= INTEGER

Used By: This entry is directly used by the following six other data structures in this standard:

(0..40095)

-- units of years

DF DF DDate

DF IDF DDateTime

DF DF_DFullTime

DF ODF DYearMonth

DF DF Header

DF DF TravelerDataFrame

<ASN>, and
<ASN>, and
<ASN>, and
<ASN>, and
<ASN>, and

<ASNX

In addition, this item|may be used by data structures in other ITS standards.

Remarks: The priorjmax value of 9999 was reduced to be 4095 to save two additional bits.

7.45 Data Element]DE_ElevationConfidence

Use: The DE_ElevationConfidence data element is-used to provide the 95% confidence level for th
value of DE_Elevatipn, taking into account the-cutrent calibration and precision of the sensor(s) use
calculate the value. This data element is only to‘provide the listener with information on the limitations of
not to support any type of automatic error correction or to imply a guaranteed maximum error. This dat
be used for fault detg¢ction or diagnosis,butif a vehicle is able to detect a fault, the confidence interval
accordingly. The frame of reference andaxis of rotation used shall be in accordance with that defined

ASN.1 Representat

on:

ElevationConffidence

ENUMERATED {

e currently reported
d to measure and/or
the sensing system,
h element should not
should be increased
in Section 11.

unavailablle (0) - B’0000 Not Equipped or unavailable
elev-500-00 (LY, B’0001 (500 m)
elev-200-Pp0~(2), B’0010 (200 m)
elev-100-90—t3) B001T o0
elev-050-00 (4), B’0100 (50 m)
elev-020-00 (5), B’0101 (20 m)
elev-010-00 (6), B’0110 (10 m)
elev-005-00 (7), B’0111 (5 m)
elev-002-00 (8), B’1000 (2 m)
elev-001-00 (9), B’1001 (1 m)
elev-000-50 (10), B’1010 (50 cm)
elev-000-20 (11), B’1011 (20 cm)
elev-000-10 (12), B’1100 (10 cm)
elev-000-05 (13), B’/1101 (5 cm)
elev-000-02 (14), B’1110 (2 cm)
elev-000-01 (15) B’1111 (1 cm)
} —-— Encoded as a 4 bit wvalue
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_PositionConfidenceSet
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.46 Data Element: DE_Elevation

Use: The DE_Elevation data element represents the geographic position above or below the reference ellipsoid (typically
WGS-84). The number has a resolution of 1 decimeter and represents an asymmetric range of positive and negative values.
Any elevation higher than +6143.9 m is represented as +61439. Any elevation lower than -409.5 m is represented as -4095.
If the sending device does not know its elevation, it shall encode the Elevation data element with -4096.

ASN.1 Representation:
Elevation ::= INTEGER (-4096..61439)
-— In units of 10 cm steps above or below the reference ellipsoid
-- Providing a range of -409.5 to + 6143.9 meters
-— The vplue -4096 shall be used when Unknown is to be sent

Used By: This entry|is directly used by the following five other data structures in this standard.:

DF DF BSMcoreData <ASN>, and
DF DF_FullPositionVector <ASN>, and
DF DFE Position3D <ASN>,and
DF DF_VerticalOffset <ASN>, and
DF DF_REG Position3D JPN ZASN>.

In addition, this item|may be used by data structures in other ITS standards.

Remarks: When a |vehicle is being measured, the elévation is taken from the horizontal spatial denter of the vehicle
projected downward| regardless of vehicle tilt, to thelpoint where the vehicle meets the road surface.

7.47 Data Element]DE_Extent

Use: The spatial disance over which thissmessage applies and should be presented to the driver. Undgr certain conditions,
some messages mgy never be shown to the driver of a vehicle if they are short in duration and other conflicting needs
supersede access td the display until such time as the subject message is no longer relevant.

ASN.1 Representatjon:

Extent ::= ENUMERATED {
uselnstanftlyOnly
useFor3meft€xrs
useForlOmeters
useFor50meters
useForl00meters
useFor500meters
useForl000meters
useFor5000meters
useForl10000meters
useFor50000meters
useForl00000meters
useFor500000meters
useForl1000000meters
useFor5000000meters
useFor10000000meters
forever -- very wide area
} —-— Encoded as a 4 bit value

= O

D WNE O —— — — — — ¢ — —
— — — — — ~— N N N N N N N~ S| ~ ~

P RPRPRPRPRPRRFROOWJOo U b W

=
()]
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Used By: This entry

is directly used by the following four other data structures in this standard:

DF DF_EventDescription <ASN>, and
DF DF_GeometricProjection <ASN>, and
DF DF_ValidRegion <ASN>, and
MSG MSG_RoadSideAlert (RSA) <ASN>.

In addition, this item
7.48 Data Element:

Use: The DE_Extern
encoded in a bit strin

ASN.1 Representat
ExteriorLigh
-- All 1i
lowBeamHe
highBeamH]
leftTurnS
rightTurn
hazardSig
automatic
daytimeRu
fogLightO
parkingLi

} (SIZE (

Used By: This entry

DF 1

may be used by data structures in other ITS standards.

_D;Evfarir\rl iahte
—EXteHOH=AGHS

orLights data element provides the status of various exterior lights (when; suq
g which can be used to relate the current vehicle settings.

on:

ts BIT STRING {

ghts off is indicated by no bits set
bdlightsOn (0)
cadlightsOn 1
ignalOn
SignalOn

nalon
LightControlOn
hningLightsOn
h

ohtsOn

P, -))

N SN SN SN SN SN S~ O~

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

O J o U wN

is directly used by the following, two other data structures in this standard:

F_VehicleSafetyExtensions <ASN>, and

DF 1

F_VehicleStatus <ASN>.

In addition, this item
7.49 Data Element:

Use: This data elem

may be used by data structures in other ITS standards.
DE_FuelType

ent provides the type of fuel used by a vehicle.

ASN.1 Representat
FuelType

unknownFu
gasoline
ethanol
diesel
electric
hybrid
hydrogen
natGasLiqg
natGasCom
propane

UIl.

INTEGER (0..15)

el FuelType::= 0 -- Gasoline Powered
FuelType::= 1
FuelType::= 2 -- Including blends
FuelType::= 3 -- All types
FuelType::= 4
FuelType::= 5 -- All types
FuelType::= 6

uid FuelType::= 7 -- Liquefied

P FuelType::= 8 -- Compressed
FuelType::= 9

h data is available)
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleClassification
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.50 Data Element: DE_FullRoadAuthoritylD
Use: The DE_FullRoadAuthoritylD data element provides the identifier for the fully specified OID of the Road Authority.

ASN.1 Representation:
FullRoadAuthorityID ::= OBJECT IDENTIFIER
-- This data element provides the identifier for the fully specified OID of the
-- Road Authority.

Used By: This entry is used directly by DF RoadAuthoritylD, this item may be used by data structures in other ITS
standards.

7.51 Data Element]DE_FurtherinfolD

Use: This data element provides a link number to other messages (described here and in dther megsage set standards)
which relate to the spme event. Use zero when unknown or not present.

ASN.1 Representatjon:
FurtherInfoIp ::= OCTET STRING (SIZE(2))
-- a link| to any other incident

-- information data that may be available
-- in thE[normal ATIS incident description
-- or other messages

Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF TravelerDataFrame <ASN>, and

MSG MSG RoadSideAlert (RSA) <ASN>.

In addition, this item|may be used by data structures in other ITS standards.

Remarks: Some mgssage sets allow a_reguest of other relevant messages by use of this ID, some pthers do not. Some
messages do not ygt support this ID and’ force the message receiver to sort the recovered messag¢ to align the events
geographically. This|is expected to be 'an area of harmonization. Developers should also note that data from different source
agencies can vary wjith the numbering used as well.

7.52 Data Element]DE_GNSSstatus

Use: The DE_GNSSstatus data element is used to relate the current state of a GPS/GNSS rover or Hase system in terms
of its genera| hea"h’ lock on satellites in \linuu’ and use of any correction-information—\arious-bits-can-be asserted (made to
a value of one) to reflect these values. A GNSS set with unknown health and no tracking or corrections would be represented
by setting the unavailable bit to one. A value of zero shall be used when a defined data element is unavailable. The term
“GPS” in any data element name in this standard does not imply that it is only to be used for GPS-type GNSS systems.

ASN.1 Representation:

GNSSstatus ::= BIT STRING {
unavailable (0), —-- Not Equipped or unavailable
isHealthy (1),
isMonitored (2),
baseStationType (3), —-—- Set to zero if a moving base station,
-— or if a rover device (an OBU),
-— set to one if it is a fixed base station
aPDOPofUnder5 (4), -—- A dilution of precision greater than 5
inViewOfUnder5 (5), —-- Less than 5 satellites in view
localCorrectionsPresent (6), —— DGPS type corrections used
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networkCorrectionsPresent

} (SIZE(8

Used By: This entry

(7)

-- RTK type corrections used

))

is directly used by the following three other data structures in this standard:

DF DF_PathHistory <ASN>, and
DF DF RTCMheader <ASN>, and
DF DF VehicleStatus <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

7.53 Data Element:

Use: Indicates the s
more specific charad

ASN.1 Representat
GrassType ::

lessThan

}

Used By: This entry
this item may be use

7.54 Data Element:

Use: Indicates the ty

ASN.1 Representatj

GravelType :
packedOi
loose,

}

Used By: This entry
this item may be use

7.55 Data Element:

DE_GrassType

Lirface of the roadway is grass with low speed limit. This DF may be extended in
teristics.

on:
ENUMERATED {
30Mph,

is used directly by one other data structure in this standard, a DF called DF_Grass

the future to support

<ASN>. In addition,

d by data structures in other ITS standards.
DE_GravelType
pe of gravel. This DF may be extended-in the future to support more specific cha

on:
:= ENUMERATED {
led,

is used directly-by one other data structure in this standard, a DF called DF_Gravs

acteristics.

I<ASN>. In addition,

d by datarstfuctures in other ITS standards.

DE_GtossDistance

Use: The DE_Gros

Distance data element renresents the distance traveled of an ohiect tunically g\
P 4] TP Y

unsigned units of 1.00 m.

ASN.1 Representat

GrossDistance

-—- The va

ion:

INTEGER (0..1023) -- Units of 1.00 meters
lue 1023 shall indicate unavailable

ehicle, expressed in

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SnapshotDistance <ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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7.56 Data Element:

DE_GrossSpeed

Use: The DE_GrossSpeed data element represents the velocity of an object, typically a vehicle speed, expressed in
unsigned units of 1.00 m/s. This data element is often used to represent traffic flow rates where precision is not of concern
and where the major use cases involve reporting slow traffic flow. Note that velocity as used here is intended to be a scalar
value and not a vector.

ASN.1 Representation:

GrossSpeed ::

INTEGER (0..31) -- Units of 1.00 m/s

-- The value 30 shall be used for speeds of 30 m/s or greater (67.1 mph)
-- The value 31 shall indicate that the speed is unavailable

Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF SnapshotDistance <ASN>, and
DF DF SnapshotTime <ASN>, and
DF DDF_SpeedProfileMeasurement <ASN>

In addition, this item
Remarks: Note the
7.57 Data Element:

Use: The DE_Headi
of DE_Heading, taki
the value. This data
support any type of
used for fault detect

accordingly. The frame of reference and axis of rotation used shall be in accordance with that defined

ASN.1 Representat
HeadingConfi
unavailab
preclOdeg
precO05deg
precOldeg
precO-1lde
prec0-05d
precO0-01d]
prec0-012

may be used by data structures in other ITS standards.
conversion guidance provided in 11.5 when units of mph,and m/s are mixed.
DE_HeadingConfidence

ngConfidence data element is used to providethe 95% confidence level for the cur
ng into account the current calibration and, precision of the sensor(s) used to mea
element is only to provide the listener with' information on the limitations of the se
putomatic error correction or to imply\a-guaranteed maximum error. This data el
on or diagnosis, but if a vehicle is-able to detect a fault, the confidence interval

on:
dence ::= ENUMERATED {
1 e (0), —-- B’000 Not Equipped or unavailable
(r)y, --BY010 10 degrees
(2), -#B011 5 degrees
(3),~s="B’"100 1 degrees
ol (4)5¢-- B’"101 0.1 degrees
£lej (5> -- B’"110 0.05 degrees
<le; (6), -- B"110 0.01 degrees
bdeg™~(7) -- B’111 0.0125 degrees, aligned with heading LSH

rently reported value
sure and/or calculate
nsing system, not to
bment should not be
should be increased
Section 11.

} -— Enc

pded as a 3 bit value

Used By: This entry

DF

DF ConfidenceSet

is directly used by the following two other data structures in this standard:

<ASN>, and

DF

DF Speed Heading Throttle Confidence

<ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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7.58 Data Element: DE_Heading

Use: The DE_Heading data element provides the current heading of the sending device, expressed in unsigned units of
0.0125 degrees from north such that 28799 such degrees represent 359.9875 degrees. North shall be defined as the axis
prescribed by the WGS-84 coordinate system and its reference ellipsoid. Headings “to the east” are defined as the positive
direction. A value of 28800 shall be used when unavailable. This element indicates the direction of motion of the device.
When the sending device is stopped and the trajectory (path) over which it traveled to reach that location is well known, the
past heading may be used.

ASN.1 Representation:
Heading ::= INTEGER (0..28800)
-- LSB of 0.0125 degrees
-- A range of 0 to 359.9875 degrees

Used By: This entry|is directly used by the following three other data structures in this standard:

DF [DF BSMcoreData <ASN>, and
DF DF FullPositionVector <ASN>, and
MSG MSG PersonalSafetyMessage (PSM) <ASN>.

In addition, this item|may be used by data structures in other ITS standards-

Remarks: Note that arts of this standard

and in ITS. This elen

other heading data elements of various sizes and.précisions are found in other
nent should no longer be used for new work: the<DE_Angle entry is preferred.

7.59 Data Element]DE_HeadingSlice

Use: The DE_Head
0~360 degrees of hg
along that slice of an

or data frame applies.

would indicate travel

ngSlice data element is used to definea set of sixteen 22.5 degree slices of a u
ading) which, when a given slice js-set to one, indicates that travel, or motion, or ]
hles is allowed. Typically used to indicate a gross range of the direction to which th
For example, in a use caserindicating what directions of travel are to be consider
in the direction of either due east or due west with a 45 degree cone about each

nit circle (defined as
nessage applicability
enclosing message
d, a value of 0x8181
pf the cardinal axis.

ASN.1 Representatjon:
HeadingSlice = BIT STRING.{
-- Each blit 22.5 degree’ starting from

-- North and moving\Eastward (clockwise) as one bit
-- a Vale of noHeading means no bits set, while a
-- a val of allHeadings means all bits would be set
from000-0to0¥2-5degrees (0),
from022-5t0045-0degrees (1),
from045-0to067-5degrees (2),
from067-5t0090-0degrees (3),
from090-0toll2-5degrees (4),
fromll2-5to0l135-0degrees (5),
froml35-0tol57-5degrees (6),
froml57-5t0180-0degrees (7),
froml80-0to202-5degrees (8),
from202-5t0225-0degrees (9),
from225-0to247-5degrees (10),
from247-5t0270-0degrees (11),
from270-0to0292-5degrees (12),
from292-5to0315-0degrees (13),
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from315-0to337-5degrees
from337-5t0360-0degrees

} (SIZE

Used By: This entry

(14),
(15)
(1e))

is directly used by the following seven other data structures in this standard:

DF DE_EventDescription <ASN>, and
DF DF_GeographicalPath <ASN>, and
DF DF_GeometricProjection <ASN>, and
DF E_RoadSigniD ASN>_and
DF DF_ValidRegion <ASN>, and
MSG NSG_ProbeDataManagement (PDM) <ASN>, and
MSG NMSG RoadSideAlert (RSA) <ASN>.

In addition, this item

Remarks: See also
set.

7.60 Data Element:

Use: The DE_Huma
When used in a meg

ASN.1 Representat
HumanPropell
unavailab
otherType
onFoot
skateboar
pushOrKic
wheelchai

}

Used By: This entry

may be used by data structures in other ITS standards.

he heading DE used to define a specific single heading value found in other parts

DE_HumanPropelledType

hPropelledType data element is used to describe the propulsion type that is perfor
sage, the element PersonalDeviceUserd,ype would be set to the value aPEDEST

jon:

dType ::= ENUMERATED }

e (0),

S (1), -- any method not listed below
(2),

e (3),

kScooter (4),

s (8), ——- implies manually powered

is used‘directly by one other data structure in this standard, a DF called Propelleg

of the V2X message

med by human user.
RIAN.

Information <ASN>.

In addition, this item

may'be used by data structures in other ITS standards.

7.61 Data Element:

DE_IceType

Use: Indicates the surface of the roadway is smooth ice. This DF may be extended in the future to support more specific

characteristics.

ASN.1 Representat
IceType ::
smooth,

}

ion:
ENUMERATED {

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Ice <ASN>. In addition,
this item may be used by data structures in other ITS standards.
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7.62 Data Element: DE_IntersectionID

Use: The IntersectionID 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 RoadRegulatorlD under which this
IntersectionID is assigned. Within the region the policies used to ensure an assigned value’s uniqueness before 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).

ASN.1 Representation:
IntersectionID INTEGER (0..65535)
-- 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 ID only

Used By: This entry| FsectionReferencelD

<ASN>. In addition, {

is used directly by one other data structure in this standard, a DF called DF (nte
his item may be used by data structures in other ITS standards.

7.63 Data Element]DE_IntersectionStatusObject

Use: The Intersectio
OBUs as part of the

h Status Object contains Advanced Traffic Controller (ATC) statds\information that
SPAT process.

may be sent to local

ASN.1 Representatjon:

IntersectionftatusObject = BIT STRING {

manualControlIsEnabled (0),
-- Timfing reported is per programmed values)' etc. but person
-— at fkabinet can manually request that gertain intervals are
-- terminated early (e.g., green).

stopTime[lsActivated (),
-— And| all counting/timing has stopgped.

failurefflash (2),
-—- Abofve to be used for any detected hardware failures,

-- e.g|., conflict monitor as, well as for police flash
preemptIfgActive (3),
signalPrfiorityIsActive (4),

-- Additipnal states
fixedTimeOperation (5),

-- Schedule of signals is based on time only

-— (i.p., the sgftate can be calculated)
trafficDependentOperation (6),

-- Opefratiof=is based on different levels of traffic parameters

-- (repuestyg, duration of gaps or more complex parameters)
standbyOpé&xration (7),

- CODLJ_UllCJ_. bJaJ_ lell_y DWLLL,llC\JL UJr_-Jr_- UL PQJ_ LLall alllch_ J_lab‘llJ‘_lly
failureMode (8),

-- Controller has a problem or failure in operation
off (9),

-— Controller is switched off
-- Related to MAP and SPAT bindings
recentMAPmessageUpdate (10),

-—- Map revision with content changes
recentChangeInMAPassignedLanesIDsUsed (11),

-- Change in MAP’s assigned lanes used (lane changes)

-- Changes in the active lane list description
noValidMAPisAvailableAtThisTime (12),

-— MAP (and various lanes indexes) not available
noValidSPATisAvailableAtThisTime (13)

-—- SPAT system is not working at this time
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-- Bits
}

14,15 reserved at this time and shall be zero

(SIZE (16))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF _IntersectionState <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: All zeros indicate normal operating mode with no recent changes. The duration of the term “recent” is defined by
the system performance requirement in use.

7.64 Data Element:

DE_IsDolly

Use: A DE_IsDolly data element is a flag which is set to true to indicate that the described element is a dolly type rather

than a trailer type of
points, and that they
Dollies have some fq
used for dolly in som
or a converter dolly.
points arranged side|

ASN.1 Representat
IsDolly ::

Used By: This entry
<ASN>. In addition, {

7.65 Data Element:

Use: The DE_Iso38
types. It is a Europe
region. In this standg

ASN.1 Representat
Is03833Vehic

Used By: This entry,

DF 1

pbject. It should be noted that dollies (like trailers) may or may not pivot at the fron

t and back connection

do not carry cargo or placards. Dollies do have an outline and connection point offsets like a trailer.

rm of draw bar to connect to the power unit (the vehicle or trailer in front of jt)- Thi3

e markets. In this standard, there is no differentiation between a dolly forafull trai
[The only difference between an A-dolly (single coupling point) and a C-dolly (a dq
by side) is the way in which the pivoting flag is set. (As a rule, a Csdolly does not

jon:
BOOLEAN -- When false indicates a trailer umit

is used directly by one other data structure in this/standard, a DF called DF_T

term “bogie” is also
er and a semi-trailer
Ily with two coupling
pivot.)

railerUnitDescription

his item may be used by data structures in other ITS standards.
DE_1s03833VehicleType

B3VehicleType data element representsithe value domain provided by ISO 383
an list similar to the list used for thesHighway Performance Monitoring System
rd, the HPMS list is used in the data concept named VehicleType.

jon:
leType

INTEGER (0,».100)

is directly used by the-following two other data structures in this standard:

F RequestorType <ASN>, and

DF 1

F Vehicle€lassification <ASN>.

In addition, this item

may be-used by data structures in other ITS standards.

7.66 Data Element >

B for general vehicle
(HPMS) in the U.S.

st b o
(CAT TITaST

DE_1TIC:
L=NL I A=

Use: The DE_ITIStextPhrase data element is used to provide very short sections of text interspersed between the ITIS
codes to create phrases. In general, this is used for expressing proper nouns, such as street names reflecting local
expressions that do not appear in the ITIS tables.

ASN.1 Representat
ITIStextPhra

ion:
se

IAS5String (SIZE(1..16))
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Used By: This entry

is directly used by the following four other data structures in this standard:

DF DF _ITIS Phrase ExitService <ASN>, and
DF DF _ITIS Phrase GenericSignage <ASN>, and
DF DF_ITIS Phrase SpeedLimit <ASN>, and
DF DF_ITIS Phrase WorkZone <ASN>.

In addition, this item
7.67 Data Element:
Use: A data elemen
+255. Low order 4 b
High order 4 bits rep|

ASN.1 Representat

AxleLocation| ::

Used By: This entry
In addition, this item

7.68 Data Element:

Use: A data eleme
+32127.5 kg. See S

ASN.1 Representatj
AxleWeight :|:

Used By: This entry
In addition, this item

7.69 Data Element:

Use: A data elemen
See SPN 181, PGN

ASN.1 Representat

CargoWeight |::

may be used by data structures in other ITS standards.

‘DE—J4930-74-Axe-Losa

TrOT

f re-used from the SAE J1939 standard and to be encoded as: 256 states/8-bit,
ts represent a position number, counting left to right when facing the direetion of 1
resent a position number, counting front to back on the vehicle. See SPN-928, P(

on:

INTEGER (0..255)

is used directly by one other data structure in this standard, @'DF called DE_J1939

D offset, Range: 0 to
ormal vehicle travel.
EN reference 65258.

-Data ltems <ASN>.

may be used by data structures in other ITS standards.
DE_J1939-71-Axle Weight

nt re-used from the SAE J1939 standard_and to be encoded as: 0.5 kg/bit, O
PN 582, PGN reference 65258.

on:

INTEGER (0..64255)

offset, Range: 0 to

-Data ltems <ASN>.

is used directly by one otherdata structure in this standard, a DF called DE_J1939
may be used by data structures in other ITS standards.

DE_J1939-71-Cargo, Weight

t re-used from the SAE J1939 standard and encoded as: 2 kg/bit, 0 offset, Rang
reference 65258.

on:

INTEGER (0..64255)

e: 0 to +128510 kg.

Used By: This entry is used directly by one ofher data structure in this standard, a DF called DF_J1939-Data Iltems <ASN>.

In addition, this item

7.70 Data Element:

may be used by data structures in other ITS standards.

DE_J1939-71-Drive Axle Lift Air Pressure

Use: A data element re-used from the SAE J1939 standard and encoded as: Units of 4 kPa/bit, 0 offset, Range: 0 to
+1000 kPa. See SPN 579, PGN reference 65273.

ASN.1 Representat
DriveAxleLif

ion:
tAirPressure

INTEGER (0..1000)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data Items <ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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7.71 Data Element: DE_J1939-71-Drive Axle Location

Use: A data element re-used from the SAE J1939 standard and encoded as: 256 states/8 bit, 0 offset, Range: 0 to +255.
Low order 4 bits represent a position number, counting left to right when facing the direction of normal vehicle travel. High
order 4 bits represent a position number, counting front to back on the vehicle. See SPN 930, PGN reference 65273.

ASN.1 Representation:
DriveAxleLocation ::= INTEGER (0..255)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data Iltems <ASN>.
In addition, this item may be used by data structures in other ITS standards.

7.72 Data Element: DE J1939-71-Drive Axle Lube Pressure

Use: A data element re-used from the SAE J1939 standard and encoded as: 4 kPa/bit, 0 offset,\Range: 0 to +1000 kPa.
See SPN 2613, PGN reference 65273.

ASN.1 Representatjon:
DriveAxleLubpPressure ::= INTEGER (0..250)

Used By: This entrylis used directly by one other data structure in this standard, a. DF’called DF_J1939-Data Items <ASN>.
In addition, this item|may be used by data structures in other ITS standards.

7.73 Data Element|DE_J1939-71-Drive Axle Temperature

Use: A data elemen{ re-used from the SAE J1939 standard and encoded as: 1 °C/bit, -40 °C offset, Rgnge: -40 to +210 °C.
Note that in this defipition of the value, which uses UPER encoding; the offset in the range is handled|by the ASN encoder
layer. See SPN 578, PGN reference 65273.

ASN.1 Representatjon:
DriveAxleTemperature ::= INTEGER (-40~,210)

Used By: This entrylis used directly by one other-data structure in this standard, a DF called DF_J1939-Data Items <ASN>.
In addition, this item|may be used by data strucCtures in other ITS standards.

7.74 Data Element)DE_J1939-71-Steering Axle Lube Pressure

Use: A data elemenf re-used from the“SAE J1939 standard and encoded as: 4 kPa/bit, 0 offset, Ranpge: 0 to +1000 kPa.
See SPN 2614, PGN reference 65273.

ASN.1 Representatjon:
SteeringAxlellubeRpessure ::= INTEGER (0..250)

i i o s
Used By: This entrylis-tsed-directiy-by-one-etherdata-structure-inthis-stanrdard-abealled-BDF—J4939-Data Iltems <ASN>.

In addition, this item may be used by data structures in other ITS standards.

7.75 Data Element: DE_J1939-71-Steering Axle Temperature

Use: A data element re-used from the SAE J1939 standard and encoded as: 1 °C/bit, -40 °C offset, Range: -40 to +210 °C.
Note that in this definition of the value, which uses UPER encoding, the offset in the range is handled by the ASN encoder
layer. See SPN 75, PGN reference 65273.

ASN.1 Representation:
SteeringAxleTemperature ::= INTEGER (-40..210)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data Items <ASN>.
In addition, this item may be used by data structures in other ITS standards.
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7.76 Data Element:

DE_J1939-71-Tire Leakage Rate

Use: A data element re-used from the SAE J1939 standard and encoded as: 0.1 Pa/s per bit, 0 offset, Range: 0 to
+6425.5 Pa/s. See SPN 2586, PGN reference 65268.

ASN.1 Representation:

TireLeakageRate

INTEGER

(0..64255)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data Iltems <ASN>.

In addition, this item

7.77 Data Element:

may be used by data structures in other ITS standards.

DE_J1939-71-Tire Location

Use: A data elemen
Low order 4 bits rep
order 4 bits represer

ASN.1 Representat

TireLocation| ::

Used By: This entry
In addition, this item

7.78 Data Element:

t re-used from the SAE J1939 standard and encoded as: 256 states/8 bit, 0 offg
esent a position number, counting left to right when facing the direction of pormag
t a position number, counting front to back on the vehicle. See SPN 3190 PGN r

on:

INTEGER (0..255)

is used directly by one other data structure in this standard, a. DF’called DF_J1939

et, Range: 0 to 255.
| vehicle travel. High
eference 64953.

-Data ltems <ASN>.

may be used by data structures in other ITS standards.

DE_J1939-71-Tire Pressure Threshold Detection

Use: A measure of the relative tire pressure observed. Encoded as‘per the value set used in SAE J1

PGN reference 6526

ASN.1 Representat
TirePressure
noData
overPress
noWarning
underPres
extremeUn
undefined
errorIndi
notAvaila
} —-- Enc

Used By: This entry
In addition, this item

8.

jon:

ThresholdDetection ::= ENUMERATED ({
(0), -—-- B'000Q’
ire (1), -- B7001’
Pressure (2)y, --_82010"
sure (3), #=°B’011’
HerPressure (4), +-= B’100’
(5)ky\y —— B71017
cator (6)), -- B’110’
ble ) -—- B’111’
bded as a S\bit value

is used directly by one other data structure in this standard, a DF called DE_J1939

D39. See SPN 2587,

-Data ltems <ASN>.

may be,used by data structures in other ITS standards.

7.79 Data Element:

DE J1939-71-Tire Pressure

Use: A data element re-used from the SAE J1939 standard and encoded as: 4 kPa/bit, 0 offset, Range: 0 to +1000 kPa.

See SPN 241, PGN

reference 65268.

ASN.1 Representation:

TirePressure

INTEGER (0..250)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data Iltems <ASN>.

In addition, this item

7.80 Data Element:

may be used by data structures in other ITS standards.

DE_J1939-71-Tire Temp

Use: A data element re-used from the SAE J1939 standard and encoded as: 0.03125 °C /bit, -273 °C offset, Range: -273
to +1734.96875 °C. See SPN 242, PGN reference 65268.
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ASN.1 Representation:
TireTemp ::= INTEGER (-8736..55519)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data Items <ASN>.
In addition, this item may be used by data structures in other ITS standards.

7.81 Data Element: DE_J1939-71-Trailer Weight

Use: A data element re-used from the SAE J1939 standard and encoded as: 2 kg/bit, 0 degree offset, Range: 0 to
+128510 kg. See SPN 180, PGN reference 65258.

ASN.1 Representation:
TrailerWeight ::= INTEGER (0..64255)

Used By: This entry|is directly used by the following three other data structures in this standard;

DF DF J1939-Data ltems <ASN>, and
DF DF VehicleData <ASN>, and
DF DF VehicleStatus <ASN>, and
DF Data Frame: DF_TrailerUnitDescJ2945Slash1B  <ASNSY

Note that TrailerWeight is deprecated in DF_VehicleData. In addition, this item may be used by data sfructures in other ITS
standards.

Remarks: The term[‘weight” is used in SAE J1939, while the term “mass” is used in SAE J2735.
7.82 Data Element]DE_J1939-71-Wheel End Elect. Fault

Use: A data elemenflre-used from the SAE J1939 standard and encoded in UPER to match values defined in that standard.
See SPN 1697, PGN reference 65268.

ASN.1 Representatjon:

WheelEndElectFault ::= ENUMERATED ({
is0k (0), #=No fault
isNotDefiphed (1),
isError (20,
isNotSuppprted ((3)

}

Used By: This entry|isTlused directly by one other data structure in this standard, a DF called DF_J1939-Data Items <ASN>.
In addition, this item Tmay beused by datastructuresimother TS starmdards:

7.83 Data Element: DE_J1939-71-Wheel Sensor Status

Use: A data element re-used from the SAE J1939 standard to encode status values. See SPN 1699, PGN reference 65268.

ASN.1 Representation:

WheelSensorStatus ::= ENUMERATED {
off (O)I
on (1),
notDefined (2),
notSupported (3)

}
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data Items <ASN>.
In addition, this item may be used by data structures in other ITS standards.

7.84 Data Element: DE_LaneAttributes-Barrier

Use: The LaneAttributes-Barrier data element relates specific properties found in a barrier or median lane type (a type of
lane object used to separate traffic lanes). It should be noted that various common lane attribute properties (such as travel
directions and allowed movements or maneuvers) can be found in other entries.

ASN.1 Representation:

LaneAttributes-Barrier ::= BIT STRING {
-— With bits as defined:
median-RevocableLane (0),

-- this lane may be activated or not based
-- on the current SPAT message contents

-- 1f not asserted, the lane is ALWAYS¢presqgnt
median
whiteLineHashing
stripedLines
doubleStrfipedLines
trafficCohes
constructfjionBarrier
trafficChhnnels
lowCurbs
highCurbs
-- Bits 1[0~15 reserved and set to zero
} (SIZE ([L6))

~ N~

~

~ 0~

~

~

O oo Jo Ul W

—

Used By: This entry is used directly by one other data structure in this standard, a DF called DF| LaneTypeAttributes
<ASN>. In addition, this item may be used by data structuregin other ITS standards.

7.85 Data Element| DE_LaneAttributes-Bike

Use: The LaneAttributes-Bike data element relates specific properties found in a bicycle lane type. It hould be noted that
various common lang attribute properties (such as travel directions and allowed movements or maneuyers) can be found in
other entries.

ASN.1 Representatjon:

LaneAttributps-Bike ::=\BIT STRING ({
-—- With blits as défined:
bikeRevocpbleLane (0),

-- this lane may be activated or not based
-- on the current SPAT message contents

-- 1if not asserted, the lane is ALWAYS present
pedestrianUseAllowed L),

-—- The path allows pedestrian traffic,
-- if not set, this mode is prohibited

isBikeFlyOverLane (2),
-- path of lane is not at grade
fixedCycleTime (3),

-- the phases use preset times

-- i.e., there is not a ‘push to cross’ button
biDirectionalCycleTimes (4),

-- ped walk phases use different SignalGroupID

-- for each direction. The first SignalGroupID

-— in the first Connection represents ‘inbound’

-- flow (the direction of travel towards the first

-- node point) while second SignalGroupID in the

-- next Connection entry represents the ‘outbound’

-- flow. And use of RestrictionClassID entries
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isolatedByBarrier

unsignali

-— Bits 7
} (SIZE (

-- in the Connect follow this same pattern in pairs.
(5),
zedSegmentsPresent (6)

-- The lane path consists of one of more segments

-- which are not part of a signal group ID

~15 reserved and set to zero
16))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneTypeAttributes
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.86 Data Element:

DE_LaneAttributes-Crosswalk

Use: The LaneAttrib
noted that various cq
be found in other en
ASN.1 Representat
LaneAttribut

-—- With b

-- MUTCD
crosswalk

bicyleUse

isXwalkF1l

fixedCycl

biDirecti

hasPushTo

utes-Crosswalk data element relates specific properties found in a crosswalk Ia||\e type. It should be
mmon lane attribute properties (such as travel directions and allowed moyvementpg or maneuvers) can
ries.

on:
s—-Crosswalk
its as defined:
provides no suitable “types” to use here

RevocablelLane (0),

-- this lane may be actisvated or not based

-- on the current SPAT message contents

-- 1if not asserted, thé'lane is ALWAYS presen
(1),

-— The path allowg™\PBicycle traffic,

if not set, thls mode is prohibited
(2),

-- path of lane is not at grade

(3),

-- ped walk phases use preset times
i.esy” there is not a ‘push to cross’
(4),

-+« .ped walk phases use different SignalGroupl]
for each direction. The first SignalGroupl
in the first Connection represents ‘inboun
flow (the direction of travel towards the
node point) while second SignalGroupID in
next Connection entry represents the ‘outp
flow. And use of RestrictionClassID entrig
in the Connect follow this same pattern in

(3),

BIT STRING {

A1l lowed

yOverLane
cTime

buttd

bnalCycleTimes

dl
first
the
ound’

pairs.
Wl KButton

audioSupp

rfSignalRequestPresent

unsignali

== Haoag o demand inpnf

(6),

-- audio crossing cues present

(7),

-—- Supports RF push to walk technologies

zedSegmentsPresent (8)
—-— The lane path consists of one of more segments
-- which are not part of a signal group ID

ort

-— Bits 9~15 reserved and set to zero

} (SIZE

(

16))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneTypeAttributes

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.
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7.87 Data Element:

DE_LaneAttributes-ParkingLane

Use: The LaneAttributes-Parking data element relates specific properties found in a vehicle parking lane type. It should be
noted that various common lane attribute properties can be found in other entries.

ASN.1 Representation:

LaneAttributes-Parking

BIT STRING {

-— With bits as defined:

-- Parking use details,
-- allowed hours are sent by
parkingRevocableLane

that detailed restrictions such as
way of ITIS codes in the TIM message
(0),

note

-- this lane may be activated or not based

-- on the current SPAT message contents

parallel
headInPa
doNotPar

parkingF
parkingF
nobPublic

-— Bits 7
} (SIZE (

Used By: This entr]
<ASN>. In addition, t

7.88 Data Element:
Use: The LaneAttrib
that various commo
found in other entrie

ASN.1 Representat

—— 1I not asserted, the lane 1s ALWAYS [present
ParkingInUse (1),
rkingInUse (2),
kZone (3),
-- used to denote fire hydrants las welll as
-- short disruptions in a pafking zone
brBusUse (4),
brTaxiUse (5),
ParkingUse (6)
-- private parking, &s in front of
-- private propert¥
~15 reserved and set to zero
16))
is used directly by one other data structure-in this standard, a DF called DF| LaneTypeAttributes

his item may be used by data structures in other ITS standards.
DE_LaneAttributes-Sidewalk

Lites-Sidewalk data element relates specific properties found in a sidewalk lane typ
n lane attribute properties (such as travel directions and allowed movements or|

3

D.

on:

e. It should be noted
maneuvers) can be

LaneAttributps-Sidewalk = BIT STRING {
-- With bits as defined:
sidewalk—-Revocableliane (0),
-- this lane may be activated or not based
-- on the current SPAT message contents
-- 1if not asserted, the lane is ALWAYS presen
bicyleUsepdlowed (1),
-- if not set, this mode is prohibited
isSidewalkFlyOverLane (2),
-- path of lane is not at grade
walkBikes (3)
-- bike traffic must dismount and walk
-- Bits 4~15 reserved and set to zero
} (SIZE (16))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneTypeAttributes

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.
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7.89 Data Element:

DE_LaneAttributes-Striping

Use: The LaneAttributes-Striping data element relates specific properties found in various types of ground striping lane
types. This includes various types of painted lane ground striping and iconic information needs to convey information in a
complex intersection. Typically, this consists of visual guidance for drivers to assist them to connect across the intersection
to the correct lane. Such markings are typically used with restraint and only under conditions when the geometry of the
intersection makes them more beneficial than distracting. It should be noted that various common lane attribute properties
(such as travel directions and allowed movements or maneuvers) can be found in other entries.

ASN.1 Representat

LaneAttributes-Striping

-- With b

stripeToConnectingLanesRevocablelane

ion:

BIT STRING {
its as defined:
(0),

-- th
-- on
-- if
stripeDr
stripeDr
- W
stripeTo
stripeTo
stripeTo
t

D

£

i

—— m]

-— Bits 6
} (SIZE (
Used By: This entr
<ASN>. In addition, {

7.90 Data Element:

Use: The LaneAttrib

train lanes). The tergn “rail vehicle” can be considered synonymous. In this case, the term does not rg

with tracks or treads
movements or mang
clearly relate to an a
when desired.

ASN.1 Representat
LaneAttribut

s lane may be activated or not activated based
the current SPAT message contents

not asserted, the lane is ALWAYS present
bwOnLeft (1),
bwOnRight (2),

hich side of lane to mark

ConnectingLanesLeft (3),
ConnectingLanesRight (4),
ConnectingLanesAhead (5)

he stripe type should be
resented to the user visually
b reflect stripes in the
htersection for the type of
bvement indicated

~15 reserved and set to zero
16))

is used directly by one other data. structure in this standard, a DF called DF

LaneTypeAttributes

his item may be used by data structures in other ITS standards.
DE_LaneAttributes-TrackedVehicle
utes-Special data element relates specific properties found in a tracked vehicle |

It should be noted that various common lane attribute properties (such as travel d
uvers) can be found in other entries. It should also be noted that often this type of
bproach in thetraditional traffic engineering sense, although the message set allo

on:
c&§~TrackedVehicle

BIT STRING {

-- With b
spec-Revo

sSpec-comm
spec-1ligh
spec-heav
spec-othe
-- Bits 5
} (SIZE (

ane type (trolley and
late to vehicle types
rections and allowed
lane object does not
Vs assigning a value

Its—as defined:

cablelane (0),

-- this lane may be activated or not based

-- on the current SPAT message contents
-- 1f not asserted,

uterRailRoadTrack (1),
tRailRoadTrack (2),
yRailRoadTrack (3),
rRailType (4)

~15 reserved and set to zero
16))

the lane is ALWAYS present

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneTypeAttributes

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.
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7.91 Data Element: DE_LaneAttributes-Vehicle

Use: The LaneAttributes-Vehicle data element relates specific properties found in a vehicle lane type. This data element
provides a means to denote that the use of a lane is restricted to certain vehicle types. Various common lane attribute
properties (such as travel directions and allowed movements or maneuvers) can be found in other entries.

ASN.1 Representation:

LaneAttributes-Vehicle ::= BIT STRING {
-—- With bits as defined:
isVehicleRevocablelane (0),

-- this lane may be activated or not based

-- on the current SPAT message contents

-- 1if not asserted, the lane is ALWAYS present
isVehiclefTyOverLane 1),
-- path of lane is not at grade

hovLaneUsgOnly
restrictedToBusUse
restrictedToTaxiUse
restrictedFromPublicUse
hasIRbeacpnCoverage
permissiopOnRequest -- e.g., to inform abeut a lane for |e-cars

} (SIZE (B,...))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF| LaneTypeAttributes
<ASN>. In addition, this item may be used by data structures in other |TS standards.

7.92 Data Element]DE_LaneConnectionID

Use: The LaneConngctionlD data entry is used to state a connection index for a lane to lane connectign. It is used to relate
this connection betwgen the lane (defined in the MAP) and-any dynamic clearance data sent in the SPAT. It should be noted
that the index may Ibe shared with other lanes (for example, two left turn lanes may share the sam¢ dynamic clearance
data). It should also|be noted that a given lane tolane connection may be part of more than one GfouplID due to signal
phase considerationg but will only have one ConrnectionID.

ASN.1 Representatjon:
LaneConnectipnID ::= INTEGERN(0..255)

Used By: This entry|is directly used by the following three other data structures in this standard:

DF IDF _Connéction <ASN>, and
DF DF CennectionManeuverAssist <ASN>, and
DF DF _IntersectionAccessPoint <ASN>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: It should be noted that the LaneConnectionID is used as a means to index to a connection description between
two lanes. It is not the same as the lanelD, which is the unique index to each lane itself.

7.93 Data Element: DE_LaneDirection

Use: The LaneDirection data element is used to denote the allowed direction of travel over a lane object. By convention,
the lane object is always described from the stop line outwards away from the intersection. Therefore, the ingress direction
is from the end of the path to the stop line and the egress direction is from the stop line outwards. It should be noted that
some lane objects are not used for travel and that some lane objects allow bi-directional travel.
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ASN.1 Representat
LaneDirectio

ion:
n

BIT STRING {

-- With bits as defined:
-- Allowed directions of travel in the lane object

-- All lanes are described from the stop line outwards
ingressPath (0),
-- travel from rear of path to front
-- 1s allowed
egressPath (1)

-—- Notes:

} (SIZE

(
Used By: This entry
In addition, this item

7.94 Data Element:

Use: The DE_Lanel
that lane by other ob
traffic) in nature, as
ID. The lane ID, in ¢
region.

ASN.1 Representat
LanelID :: I
-- the

va
-- not a
-- the va

Used By: This entry,

-—- travel from front of path to rear
-- 1s 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

L))

is used directly by one other data structure in this standard, a DF ¢alled DF_La

neAttributes <ASN>.

may be used by data structures in other ITS standards.
DE_Laneld

P data element conveys an assigned index that is unigue within an intersection.
ects in the intersection map data structure. Lanes may be ingress (inbound traffic)
well as barriers and other types of specialty langs. Each lane (each lane object)
onjunction with the intersection ID, forms a regionally unique way to address a

jon:
NTEGER (0..255)

ue 0 shall be used whenythe lane ID is
ilable or not known

ue 255 is reserved for future use

is directly used by thetfollowing eight other data structures in this standard:

It is used to refer to
or egress (outbound
s assigned a unique
specific lane in that

DF DF ApproachOrLane <ASN>, and
DF DF_ Computedlane <ASN>, and
DF DF ConnectinglLane <ASN>, and
DF DF_EnabledLaneList <ASN>, and
DF DF_GenericLane <ASN>, and
DF DE_IntersectionAccessPoint <ASN>, and
DF DF_OverlayLanelList <ASN>, and
DF DE_VehicleToLanePosition EU <ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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Remarks: In this edition of the standard the data concept “LaneNumber” has been renamed “LanelD” to more clearly state
its use as an index and to remain consistent with the naming of similar indexes used elsewhere in the standard. The
terminology “Lane Number” is often used by traffic engineers to refer to a single lane within a given approach. For example,
the “number one lane” may refer to the right-most or left-most lane (depending on regional conventions) of an inbound
approach. In such a case, a similar terminology would be assigned to other lanes in other approaches within the same
single intersection. By contrast, the LanelD value is a unique value assignment to a single lane object within the intersection.
Deployments should remain aware of this distinction to avoid confusion.

7.95 Data Element: DE_LaneSharing

Use: The DE_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 that simply cross over the
lane’s segments path (such as a pedestrian crosswalk crossing a lane for motor vehicle use). The typital use is to alert the
user of the MAP daté that additional traffic of another mode may be present in the same spatial lane:

ASN.1 Representatjon:

LaneSharing |::= BIT STRING {
-—- With pits as defined:
overlappjingLaneDescriptionProvided (0),
-- Asserft when another lane object is present to descrile the
-- path pf the overlapping shared lane
-- this [onstruct is not used for lane objects whieh simply cross
multiplelLanesTreatedAsOnelane (1),
-- Asserft if the lane object path and width det@ils represents
-- multiple lanes within it that are not further described

-- Variojus modes and type of traffic thatmay share this lane:
otherNonMotorizedTrafficTypes 2)\, “-—- horse drawn etc.

individu
busVehic
taxiVehi
pedestri
cyclistV
trackedV
reserved
} (SIZE

-- All z

h1MotorizedVehicleTraffic
leTraffic
cleTraffic
hnsTraffic
chicleTraffic
chicleTraffic

(9)
(10))
cros would indieate

‘not shared’

4
4
4
4

4

(

3
(4
(5
(6
(7
(8

—_— — — — —

4

and ‘not overlapping’

Used By: This entry| is used directly by one other data structure in this standard, a DF called DF_LaneAttributes <ASN>.
In addition, this item|may be used by data structures in other ITS standards.

7.96 Data Element]| DE_LaneWidth

Use: The DE_LaneWidthrdataetementtonveys the widthrof a fane i £S8unitsof T vfaximurh value for a lane is
327.67 m in width

ASN.1 Representation:

LaneWidth ::= INTEGER (0..32767) -- units of 1 cm
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Used By: This entry is directly used by the following five other data structures in this standard:

DF DF_GeographicalPath <ASN>, and
DF DF_GeometricProjection <ASN>, and
DF DF_IntersectionGeometry <ASN>, and
DF DF RoadSegment <ASN>, and
DF DF_ShapePointSet <ASN>.

In addition, this itemm

Remarks: It should be noted that one half the lane width is used to find the outer “edges” of the lane, &s measured from its
center, described by the corner points of the polygon region defined by the current segment-(the las two centerline node
points projected by the lane width) as described in the node list for the lane object in question: In othgr words, to project a
point from the lane ¢enterline to the edge of the lane, one half the LaneWidth value is Used. For lan¢ width values which
are odd values, the Yyalue used for representing one half the width may round up to the next whole cerntimeter value.

7.97 Data Element]DE_Latitude

Use: The geographi¢ latitude of an object, expressed in 1/10th integer microdegrees, as a 31 bit valug, and with reference
to the horizontal datym then in use. The value 900000001 shall be used ‘when unavailable.

ASN.1 Representatjon:
Latitude ::=| INTEGER (-900000000..900000001)
-- LSB = |1/10 microdegree
-- Providing a range of plus-minus 90 .degrees

Used By: This entry|is directly used by the following folr other data structures in this standard:

DF DF BSMcoreData <ASN>, and
DF DF_FullPositionVector <ASN>, and
DF DF Node LLmD (64b <ASN>, and
DF DF_Position3D <ASN>.

In addition, this item|may be‘used by data structures in other ITS standards.

7.98 Data Element]DE LayerlD

Use: The DE_LayerlD is a data element used to uniquely identify the layers of a geographic map fragment such as an
intersection. Note that the layer ID is used simply as a means to express a layer within a transmitted message; it has no
value as a unique or permanent naming system for the map object (such as an intersection or any of its component parts).

ASN.1 Representation:
LayerID ::= INTEGER (0..100)

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MapData (MAP)
<ASN>. In addition, this item may be used by data structures in other ITS standards.
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7.99 Data Element:

DE_LayerType

Use: The DE_LayerType is a data element used to uniquely identify the type of information to be found in a layer of a
geographic map fragment such as an intersection.

ASN.1 Representat

LayerType ::
none,

mixedCo

general

interse

curveDa

roadway

parking

sharedL

}

Used By: This entry
<ASN>. In addition, {

7.100 Data Element:

Use: The DE_Lightb|
alerting system is cy
as arrow boards, fla
this type or related t
transmitting V2X me

ASN.1 Representat
LightbarInUs
unavail
notInUs
inUse
yellowC
schoold
arrowSi
slowMov,
fregSto
}

Used By: This entry,

DF 1

ion:
ENUMERATED {

ntent, -- two or more of the below types
MapData,

ctionData,

ta,

SectionData,

reaData,
hneData,

is used directly by one other data structure in this standard, a MSG“called M

5G_MapData (MAP)

his item may be used by data structures in other ITS standards,
DE_LightbarinUse

arinUse is a data element in which the named bits are-set to one if any sort of addi
rrently in use by a vehicle. This includes light bars and the various symbols they
shing lights (including back up alerts), and anyother form of lighting not found o
p safety systems. Used to reflect any type or style of visual alerting when a vehicl
5sages to other nearby vehicles about its path.

on:

S = ENUMERATED ({
bble (0), ~—-- Not\Pquipped or unavailable
&l (1), -- npone active
(2),
butionLights (3),
BusLights (4),
onsActive (BN
ingVehicle ey,
s (7)

is direcCtly used by the following two other data structures in this standard:

ional visible lighting-
can indicate as well
h normal vehicles of
e is progressing and

E-EmergencyDetails <ASN>, and

DF

DF VehicleStatus

<ASN>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: See also the entry for ExteriorLights.

7.101 Data Element:

DE_Longitude

Use: The geographic longitude of an object, expressed in 1/10th integer microdegrees, as a 32.bit value, and with reference
to the horizontal datum then in use. The value 1800000001 shall be used when unavailable.
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ASN.1 Representation:

Longitude
-- LSB

INTEGER (-1799999999..1800000001)

1/10 microdegree

-- Providing a range of plus-minus 180 degrees

Used By: This entry

is directly used by the following four other data structures in this standard:

DF DF_BSMcoreData <ASN>, and
DF DF_FullPositionVector <ASN>, and
DF DF _Node LLmD_64b <ASN>, and
DF DDF_Position3D <ASN>.

In addition, this item
7.102 Data Element:

Use: A value repreg

GPS-generated location. This quality value is enumerated as shown below.

ASN.1 Representat
Location-qua
loc—-qua
loc—-qua
loc-qua
loc-qua
loc-qua
loc—-qua
loc—-qua
loc-qua

} -- 3

Remarks: This elen
IEEE Incident Mana

7.103 Data Element;
Use: The technology

was used to determi
technologies availab

may be used by data structures in other ITS standards.
DE_MAYDAY_Location_quality_code

enting the accuracy of the position estimate. The element is. Gsed to convey the

jon:

ity = ENUMERATED {

l-btlm (0), —-- quality better than 1 meter

1 -btbm (1), —-- quality betterxthan 5 meters

1 -btl2m (2), —-- quality betté® than 12.5 meters
1 -bt50m (3), —— quality bettter than 50 meters
l-bt125m (4), —-- quality be&tter than 125 meters
1 -bt500m (5), —-- quality\better than 500 meters
1-bt1250m (6), —— quality better than 1250 meters
1l —unknown (7) -- qualwty value unknown

pbits, appends with locffech to make one octet (0..7)

jement standards effort relating to the accuracy of location information.
DE_MAYDAY L ocation_tech_code
used to determine the position of the vehicle. This element is used to convey wh

he the position estimate. The nav-system flag in the sender flag word shall be sef
e.

relative quality of a

ent was originally defined in SAE J2313 Section 8.35 “Location-Quality.” This el¢ment is used by the

bt type of technology
to reflect the device

ASN.1 Representat

on:

Location-tec

h ENUMERATED {

loc-tech-unknown (0), —-- technology type unknown

loc-tech-GNSS (1), —-- GNSS technology only

loc-tech-DGPS (2), —-- differential GNSS (DGPS) technology
loc-tech-RTK (3), —-—- differential GNSS (RTK) technology
loc-tech-PPP (4), —-- precise point positioning (PPP) technol
loc-tech-drGPS (5), -- dead reckoning system w/GPS
loc-tech-drDGPS (6), -- dead reckoning system w/DGPS
loc-tech-dr (7), —-- dead reckoning only

loc-tech-nav (8), —-—- autonomous navigation system on-board
loc-tech-fault (9), —-- feature is not working

}

Remarks: This element was originally defined in SAE J2313, 8.15.

ogy
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7.104 Data Element:

DE_MeanVariation

Use: The mean variation in measured vertical or horizontal road roughness.

ASN.1 Representation:

MeanVariation ::

INTEGER (0..25000)

-—- Measured in microns (.001 mm)

-- Range

is 0 to 25 mm (0 to 25000 microns)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RoadRoughness <ASN>.

In addition, this item

7.105 Data Element:

may be used by data structures in other ITS standards.

DE MergeDivergeNodeAngle

Use: The angle atw
and used to describs

ASN.1 Representat
MergeDiverge

-- In uni

-- the va

-- data i

Used By: This entry
In addition, this item

7.106 Data Element:

Use: The MessageR
using the normal UP|

ASN.1 Representat

MessageBLOB |::

-- Final
-- limit
Remarks: In the 201
placed inside a DER
UPER message enc

7.107 Data Element:

;

hich another lane path meets the current lanes at the node point. Typically folundi
the angle of the departing or merging lane. Note that oblique and obtuserangles

on:

NodeAngle INTEGER (-180..180)
ts of 1.5 degrees from north

ue -180 shall be used to represent
not available or unknown

is used directly by one other data structure in this standard, a DF called DF_Lane[}

h the node attributes
are allowed.

ataAttribute <ASN>.

may be used by data structures in other ITS standards.
DE_MessageBLOB

LOB data element contains a UPER encoded message expressed as a sequenc
ER encoding complete with any trailing4iller bits to complete the final octet.

on:

OCTET STRING (SIZE(L0..2000))
size range may be further
d by the transport layer used

5 edition of the standard this was called DE_UPER_Blob and was used to contain
wrapper. In that.edition, both DER and UPER encoding was supported. In the
pding is provided.

DE_MinuteOfTheYear

Use: The DE_Minu

OfTheYear data element expresses the number of elapsed minutes of the cur
system being used (%M@MWM&W ' ' ' ' i indi

b of octets (a BLOB)

the UPER encoding
current edition, only

ent year in the time

ing when a message

was created. Taken together with the DSecond data element, it provides a range of one full year with a resolution of

1mSecond.

ASN.1 Representat
MinuteOfTheY
-- the va

ion:
ear ::= INTEGER (0..527040)
lue 527040 shall be used for invalid
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Used By: This entry is directly used by the following 18 other data structures in this standard:

DF DF_Header <ASN>, and
DF DF_IntersectionState <ASN>, and
DF DF_SignalRequestPackage <ASN>, and
DF DF_SignalStatusPackage <ASN>, and
DF DF_TravelerDataFrame <ASN>, and
MSG MS6—CcemmenSafetyReatest(GSRY ASN-and
MSG MSG_EmergencyVehicleAlert (EVA) <ASN>, and
MSG MSG_IntersectionCollisionAvoidance (ICA) <ASN>, and
MSG MSG_MapData (MAP) <ASN>, and
MSG MSG_NMEAcorrections (NMEA) <ASN>, and
MSG MSG_ProbeDataManagement (PDM) <Agi>/and
MSG MSG_ProbeVehicleData (PVD) <ASN>, and
MSG NMSG_RoadSideAlert (RSA) <ASN>, and
MSG MSG_RTCMcorrections (RTCM) <ASN>, and
MSG MSG_SignalPhaseAndTiming Message (SPAT) <ASN>, and
MSG NSG_SignalRequestMessagé (SRM) <ASN>, and
MSG MSG_SignalStatusMessage (SSM) <ASN>, and
MSG MSG_Traveletinformation Message (TIM) <ASN>.

In addition, this item|may be used by data structures in other ITS standards.

Remarks: It should |be netéd that at the yearly roll-over point there is no “zero” minute, in the samg way that there was

never a “year zero” atthe very start of the common era (BC - AD). By using the number of elapsed whole minutes here

this issue is avoided, and the first valid value of every new year is zero, followed by one, etc. Leap years are accommodated,
as are leap seconds in the DSecond data concept.

7.108 Data Element: DE_MinutesDuration

Use: The duration, in units of whole minutes, that a object persists for. A value of 32000 means that the object persists
forever. The range 0..32000 provides for about 22.2 days of maximum duration.

ASN.1 Representation:
MinutesDuration ::= INTEGER (0..32000) -- units of minutes

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrame
<ASN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Note also the DE_Extent element used for spatial duration.
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7.109 Data Element: DE_MotorizedPropelledType

Use: The DE_MotorizedPropelledType data element is used to describe the propulsion type that is performed by an
motor(s).

ASN.1 Representation:
MotorizedPropelledType
unavailable
otherTypes

= ENUMERATED {

(0),

(1),

wheelChair (2),
(3),

(4),

(5),

-- any method not listed below

bicycle
scooter

selfBalancingDevice -- such as Segway

}

Used By: This entry|is used directly by one other data structure in this standard, a DF called Propelledinformation <ASN>.
In addition, this item|may be used by data structures in other ITS standards.

7.110 Data Element| DE_MovementPhaseState

Use: The DE_MovementPhaseState data element provides the overall state ofythe movement (in npjany cases, a signal
state), including its gore phase state and an indication of whether this state iS¢qpermissive or protected

Legend — Signal States

/_ Opticnal State \\

ROW Assignment 1SN | I T T

Desired Drifer Respond = "\'; Stop Vehicle at Stop Line povbrbrected | ] | ! Lenis state is used for na 0

\ Signal indication /j Do not proceed unless it's ! | unknown or error e
safe < Ui oar) ) | |1nknown orerror Unbalale ) |

Required State

ROW Assignment {ASN |
Desired Drifer Respond  m——————————— ="
Signal indication \I

Stop Vehicle at Stop Line
Do not proceed unless it's
safe

Mot Protected 2 i !

PStop-Then-Proceed ¥
(Flashing)

Protected = mlovement is protected from
conflicting flojvs

Movement | 3 i
Prohibited | ¥ !

5top Vehicle at Stop Line
Do not proceed

"
Stop-And-Remain

" |Proceed |with Caution MovementNot | gy |

Conflictige Traffic may be Protécted | = | Stop Vehicle

b i o oo Prapre o icsed
| Jeenflict drea TraHic (Flashing) /

Movement | | Movemgnt Not | E
repare fo stop | rotecred |8 Proced with Caution wrotltad |3 |
Proceed )f unabile to stop in ~ Must vield to all conflictin -
direction indicated. Clearance traffic %

/ 1 [\ Sfowec
Prepare to Stop Movement Not | i Movement | 6 i
Proceed if unable to stop Protected ! i Proceed in Direction Protected ! i
Conflicting traffic may be [~ \ indicated Pratected Movement ",
present Permissive-Clearance ~ Alowed

Figure 1 - State diagram

It is expected that the allowed transitions from one state to another will be defined by regional deployments. Not all regions
will use all states; however, no new states are to be defined. In most regions, a regulatory body provides precise legal
definitions of these state changes. For example, in the U.S., the MUTCD is used, as is indicated in the U.S. regional variant
of the above image. In various regions and modes of transportation, the visual expression of these states varies (the precise
meaning of various color combinations, shapes, and/or flashing, etc.). The below definition is designed to be independent
of these regional conventions.
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In the U.S., permissive is often referred to as a “round ball,” while protected implies it has a directional arrow associated
with it. The allowed single maneuver for a given lane to lane connection can be used to disambiguate this in the ConnectsTo

data frame for that lane.

ASN.1 Representation:
MovementPhaseState ::= ENUMERATED ({

-—- Note that based on the regions and the operating mode not every

-- phase will be used in all transportation modes and that not
-- every phase will be used in all transportation modes

unavailable (0),

-— This state is used for unknown or error

dark (1),

Page 169 of 275

-— The[signal head 1s dark (unlitc)

- Reds
stop-Thenh-Proceed (2),
-—- Oftpn called ‘flashing red’ in US
-- Drijver Action:
- Sftop vehicle at stop line.
-= Dp not proceed unless it is safe.
-—- Notk that the right to proceed either right or YXefHt when
-- it is safe may be contained in the lane description to
-- hanfdle what is called a ‘right on red’
stop-AndFRemain (3),
-- e.qg|., called ‘red light’ in US
-- Drijver Action:
-= Stop vehicle at stop line.
- Dp not proceed.
-—- Notk that the right to proceed either right or left when
-- it [is safe may be contained in\thHe lane description to
-- handle what is called a ‘right on red’

- Greens|

pre-Movement (4),

-— Not| used in the US, ,redtyellow partly in EU
-- Drijver Action:

- Sltop vehicle.

- Prepare to proceed (pending green)

- (Prepare foritransition to green/go)

permissie-Movemefit-Allowed (5),

-- Often called ‘permissive green’ in US
-- Drijer &Action:

- Plroceed with caution,

- must yvield to all conflicting traffic

-- Conflicting traffic may be present
-- in the intersection conflict area

protected-Movement-Allowed (6),

-- Often called ‘protected green’ in US
-- Driver Action:

-- Proceed, tossing caution to the wind,
- in indicated (allowed) direction.

- Yellows/Ambers

- The vehicle is not allowed to cross the stop bar if it is possible

- to stop without danger.

permissive-clearance (7),

-—- Often called ‘permissive yellow’ in US
-- Driver Action:
-- Prepare to stop.
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P
C
-- Con
-— in

protected-clearance

-- Oft

roceed if unable to stop,

lear Intersection.

flicting traffic may be present
the intersection conflict area
(8),

en called ‘protected yellow’ in US

-- Driver Action:

P
P

C

caution-

in indicated direction

repare to stop.

roceed if unable to stop,

(to connected lane)
lear Intersection.

Conflicting-Traffic (9)

oft
oft
Dri
P
Con
in

-— The a
-- and a

Used By: This entry,|
In addition, this item

e Catted oSt ye T Tow TS

en used for extended periods of time
ver Action:

roceed with caution,

flicting traffic may be present

the intersection conflict area

bove number assignments are not used with UPERf gncoding
re only to be used with DER or implicit encoding

is used directly by one other data structure in this standard, a DF called DF_Mov

bmentEvent <ASN>.

may be used by data structures in other ITS standards.

Remarks: The valug assigned to each enumerated MovementPhaseState state is normative. Those

may reassign these
when the message \

7.111 Data Element:

Use: The DE_MsgC
DSRCmsgID and frg
sending the first m
TemporarylID) since
number may changeg
message has not ch

The receipt of a nor
more messages fror
change.

ASN.1 Representat

alues over the air for effective bandwidth reduetion (such as UPER) may need to
alue is exchanged with others in the higher tayers (the application layers).

DE_MsgCount

punt data element is used to provide a sequence number within a stream of mes
m the same sender. A sendermay initialize this element to any value in the range
essage with a given DSRCmsgID, or if the sender has changed identity (e
sending the most recent message with that DSRCmsgID. Depending on the appl
with every message.er may remain fixed during a stream of messages when thg
anged from the prior-message sent. For this element, the value after 127 is zero.

-sequentialkkMsgCount value (from the same sending device and message type
n that sending device may have been lost, unless MsgCount has been re-initializ

on:

transport layers that
restore these values

sages with the same
of zero to 127 when
g., by changing its
cation the sequence
content within each

implies that one or
2d due to an identity

MsgCount

Used By: This entry

TNEECER— 027

is directly used by the following 16 other data structures in this standard:

DF DF BSMcoreData <ASN>, and
DF DF_Header <ASN>, and
DF DF_IntersectionGeometry <ASN>, and
DF DF _IntersectionState <ASN>, and
DF DF_RoadSegment <ASN>, and
DF DF_SignalRequesterinfo <ASN>, and



https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

Page 171 of 275

SAE INTERNATIONAL J2735® SEP2023

DF DF_SignalStatus <ASN>, and
MSG MSG_CommonSafetyRequest (CSR) <ASN>, and
MSG MSG _IntersectionCollisionAvoidance (ICA)  <ASN>, and
MSG MSG_MapData (MAP) <ASN>, and
MSG MSG_PersonalSafetyMessage (PSM) <ASN>, and
MSG MSG_RoadSideAlert (RSA) <ASN>, and
MSG MSE—RFEMcorrectionstRTEM) <ASK>and
MSG NMSG_SignalRequestMessage (SRM) <ASN>, and
MSG NMSG_SignalStatusMessage (SSM) <ASN>, and
MSG MSG_TravelerInformation Message (TIM) <ASN>.

In addition, this item

Remarks: In the ab
shall be used.

In usage, some devi
temporary ID data el
may also change va

If a sender is compd
since it sent the prey

If a sender is compo
it sent the previous
incrementing the pre

If a sender is compo
less than 10 secondj
MsgCount as sent in

If a sender is compo
at least 10 seconds

may be used by data structures in other ITS standards.

sence of additional requirements defined in a standard.using this data element,

ces change their temporary ID frequently, to prevent identity tracking, while others
ement value (which also changes the message contents in which it appears) implie
ue.

sing a message with new content.with a given DSRCmsgID, and the Temporary
ious message, the sender shall increment the previous value.

5ing a message with new content with a given DSRCmsgID, and the Temporaryll
message, the sender may set the MsgCount element to any valid value in
vious value).

sing a message with the same content as the most recent message with the sa

have elapsed-since it sent the previous message with that DSRCmsgID, the sen
the previous message.

have-elapsed since it sent the previous message with that DSRCmsgID, the

he follow guidelines

do not. A change in
s that the MsgCount

ID has not changed

D has changed since
he range (including

e DSRCmsgID, and
er will use the same

sing a.message with the same content as the most recent message with the sanpje DSRCmsgID, and

sender may set the

MsgCount element t

b any valid value in the range; this includes the re-use of the previous value.

If a sending device sends more than one stream of messages from message types that utilize the MsgCount element, it
shall maintain a separate MsgCount state for each message type so that the MsgCount value in a given message identifies
its place in the stream of that message type. The MsgCount element is a function only of the message type in a given
sending device, not of the one or more applications in that device which may be sending the same type of message.
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7.112 Data Element: DE_MsgCRC

Use: The DE_MsgCRC data element is a 2 octet value calculated over the payload octets of the message, starting with the
initial sequence and ending with the last data element before the CRC itself and including all tag, length, and values octets
found in between. It is always placed as the very last 2 octets in the octet stream to which it applies. The generating
polynomial used is the “CRC-CCITT” commonly expressed as x*16 + x*2 + xA5 + 1. An initial seed value of zero shall be
used. Note that the first octet of every BLOB to be encoded must never be zero or framing errors due to incorrectly clocking
initial zero values will occur. Note that the MSB octet is always transmitted first, following the typical ASN octet ordering
(this is sometimes called “network order”). When a well-formed V2X message (including its last 2 octets holding the CRC
value) is decoded and input to the CRC process, the resulting CRC should always be the value zero.

ASN.1 Representation:
MsgCRC ::= OCTET STRING

= (SIZE(2)) -- created with the CRC-CCITT polynomial

is used directly by one other data structure in this standard, a DF called DECRo@adSignID <ASN>. In

by be used by data structures in other ITS standards.

Used By: This entry
addition, this item m

7.113 Data Element| DE_MultiVehicleResponse
ore than one vehicle
re currently en-route
ta element indicates
additional caution is

Use: DE_MultiVehicleResponse is a data element which is set if the vehicle transmitting believes that n
(regardless of the digpatch or command and control organization of those vehicles.or their agency) a
or involved in the regponse to the event. When received in a message by anothenvehicle OBU, this da
to other vehicles thgt additional response vehicles may be converging to the{same location and that

warranted.

more than one vehicle is responding and traveling in a closely aligned fashion (¢ne after the other in
ation). This DE is intended to be used with the V2X “public safety vehicle operating in the area” use

Used to indicate tha
a loose platoon form
case.

ASN.1 Representatjon:

MultiVehicleResponse ::= ENUMERATED {
unavailpble (0), —-- Not Equipped or unavailable
singleVehicle (1),
multiVehicle (2),
reservefd (3) -- for. future use

}

Used By: This entry|is used directly by .one other data structure in this standard, a DF called DF_EmerdencyDetails <ASN>.

In addition, this item
7.114 Data Element:

Use: The DE_MUT(

may be used<by data structures in other ITS standards.
DE_MUTEDCode

DCode data element is used to define what basic MUTCD type a sign expressior

falls into.

ASN.1 Representation:

MUTCDCode ::= ENUMERATED ({
none (0), -- non-MUTCD information
regulatory (1), -- “R” Regulatory signs
warning (2), -- “W” warning signs
maintenance (3), —-—- “M” Maintenance and construction
motoristService (4), -- Motorist Services
guide (5), -- “G” Guide signs
rec (6), —-- Recreation and Cultural Interest

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RoadSignID <ASN>. In
addition, this item may be used by data structures in other ITS standards.
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Remarks: If sent, a value of zero shall be used (for “generic sign”) for general ITIS codes not meeting a MUTCD definition.
7.115 Data Element: DE_NMEA_MsgType

Use: The NMEA-MsgType data element provides the message sentence values defined in the 0183 NMEA standards for

each message. The

ASN.1 Representat

NMEA-MsgType ::

NMEA messages are short strings referred to as sentences in that work.

ion:

INTEGER

(0..32767)

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_NMEAcorrections
(NMEA) <asN>. In addition, this item may be used by data structures in other ITS standards.

7.116 Data Element:

Use: The NMEA Pay

ASN.1 Representatj
NMEA-Payload| ::

Used By: This entry

DE_NMEA_Payload
load data element contains the stream of octets in the actual NMEA 0183 messa

on:

OCTET STRING

(SIZE (1..1023))

is used directly by one other data structure in this standard,"a” MSG called MS

je that is being sent.

G _NMEAcorrections

(NMEA) <asN>. In @ddition, this item may be used by data structures in other ITS standards.

7.117 Data Element:

Use: The DE_NMEA
present). This is neq
transport layer order

ASN.1 Representatj

DE_NMEA_Revision

ded to indicate the precise mapping of the message types to their definitions, as
ng details when received in the mobile unit:

on:

\_Revision data element conveys the specific revision of the NMEA standard which is being used (if

well as some minor

NMEA-Revisioh ::

ENUMERATED {

unknown| (0), —-- default vatue

reservefd (1),

revl (2),

rev2 (3), —-- used for 2.x

rev3 (4), -- wsed for 3.x

revié (5), —-=\used for 4.x (NMEA 4.00 Published November 2008)
rev5 (6),

}

G _NMEAcorrections

Used By: This entry is used directly by one other data structure in this standard, a MSG called MS
(NMEA) <asN>. In @ddition, this item may be used by data structures in other ITS standards.

7.118 Data Element: DE_NodeAttributeLL

Use: The DE_NodeAttributeXY data element is an enumerated list of attributes which can pertain to the current node point.
The “scope” of these values is limited to the node itself. That is, unlike other types of attributes which can be switched on
or off at any given node (and hence pertain to one or more segments), the DE_NodeAttribute is local to the node in which
it is found. These attributes are all binary flags in that they do not need to convey any additional data. Other attributes allow
sending short data values to reflect a setting which is set and persists in a similar fashion.
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ASN.1 Representation:
NodeAttributelLl ::= ENUMERATED ({
-- Various values which pertain only to the current node point

-- General Items

reserved,

stopLine, -—- point where a mid-path stop line exists
-- See also ‘do not block’ for segments

—-— Path finish details

roundedCapStyleA, -—- Used to control final path rounded end shape
-- with edge of curve at final point in a circle
roundedCapStyleB, —-—- Used to control final path rounded end shape

—Wwith—e=dgeof Turve extendrng S0%of—widtir gast
-- final point in a circle

-- Topogrpphy Points (items with no concept of a distance along. the Hath)

mergePoinft, -- Japan merge with 1 or more lanes
divergePolint, -- Japan diverge with 1 or more laneg
downstreamStopLine, -- Japan style downstream intersecgion

-- (a 2nd intersection)f|stop line
downstreamStartNode, -- Japan style downstream intersedtion

-- (a 2nd intersectwion) start node

-- Pedestirian Support Attributes

closedToTaffic, -- where a pedestrian may NOT go
-- to be used during cénstruction events
safelIslan(d, -- a pedestrian safe @topping point

-- also called a traffic island
-- This usage des€ribed a point feature on a pdth,
-—- other entries“can describe a path
curbPresentAtStepOff, -- the sidewalk to street curb is NOT

-- angled where it meets the edge of the
-- roadway, (user must step up/down)

-- Lane geometry details (see standard for defined shapes)
hydrantPresent, --«Qpr other services access

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF | NodeAttributeLLList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.119 Data Element]| DE\\NodeAttributeXY

Use: The DE_NodeAttributeXY data element is an enumerated list of attributes which can pertain to the current node point.
The ‘scope’ of these values is limited to the node itself. That is, unlike other types of attributes which can be switched on or
off at any given node (and hence pertains to one or more segments), the DE_NodeAttribute is local to the node in which it
is found. These attributes are all binary flags in that they do not need to convey any additional data. Other attributes allow
sending short data values to reflect a setting which is set and persists in a similar fashion.
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ASN.1 Representation:
NodeAttributeXY ::= ENUMERATED ({
-- Various values which pertain only to the current node point

-- General Items

reserved,

stopLine, -—- point where a mid-path stop line exists
-- See also ‘do not block’ for segments

—-— Path finish details

roundedCapStyleA, -—- Used to control final path rounded end shape
-- with edge of curve at final point in a circle
roundedCapStyleB, —-—- Used to control final path rounded end shape

—Wwith—e=dge of Turve extending S0 of—widtir gast
-- final point in a circle

-- Topogrpphy Points (items with no concept of a distance along. the Hath)

mergePoinft, -- Japan merge with 1 or more lanes
divergePolint, -- Japan diverge with 1 or more laneg
downstreamStopLine, -- Japan style downstream intersecgion

-- (a 2nd intersection)f|stop line
downstreamStartNode, -- Japan style downstream intersedtion

-- (a 2nd intersectwion) start node

-- Pedestirian Support Attributes

closedToTaffic, -- where a pedestrian may NOT go
-- to be used during cénstruction events
safelIslan(d, -- a pedestrian safe @topping point

-- also called a traffic island
-- This usage des€ribed a point feature on a pdth,
-—- other entries“can describe a path
curbPresentAtStepOff, -- the sidewalk to street curb is NOT

-- angled where it meets the edge of the
-- roadway, (user must step up/down)

-- Lane geometry details (see standard for defined shapes)
hydrantPresent, --«Qpr other services access

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_|[NodeAttributeXYList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.120 Data Element] DE\NumberOfParticipantsinCluster

Use: The DE_NumberOfParticipantsinCluster data element is used to describe the number of participants of a cluster
crossing an intersection or roadway to help vehicles assess the crossing time and minimize unnecessary warnings. It can
be used to minimize unnecessary PSM transmission by other members of the cluster. The formation of clusters is handled
in other standards.

ASN.1 Representation:

NumberOfParticipantsInCluster ::= ENUMERATED ({
unavailable (0),
small (1), -- 2-5
medium (2), --— 6-10
large (3), -- >10

}
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Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_PersonalSafetyMessage (PSM) <ASN>. In addition, this item may be used by data structures in other ITS standards.

7.121 Data Element: DE_ObjectCount

Use: The DE_ObjectCount provides a count of various types of objects. The object type and sizes may vary as needed.
The data concept may also be used as a count of octets in messages. It should be observed that octet counts in general
are not required to be transmitted when an ASN encoding is used.

ASN.1 Representation:
ObjectCount ::= INTEGER (0..1023) -- a count of objects

Used By: This entry_is used directly by one other data structure in this standard, a MSG called MSG_NMEAcorrections
(NMEA) <AsN>. In @ddition, this item may be used by data structures in other ITS standards.

7.122 Data Element] DE_ObstacleDirection
Use: As a companign data element to Obstacle Distance, this data element draws from the output pf a forward sensing
system to report the jobstacle direction from the perspective of the vehicle detecting and-reporting the pbstacle. The data is
expressed in degrees as azimuth relative to forward direction of vehicle.

ASN.1 Representatjon:
ObstacleDirection ::= Angle

7.123 Data Element] DE_ObstacleDistance
Use: This data element draws from the output of a forward sensifig system to report the presence of an obstacle and its
measured distance from the vehicle detecting and reporting the‘abstacle. This information can be usefd by road authorities
to investigate and remove the obstacle, as well as by other vehicles in advising drivers or on-board sygtems of the obstacle
location. Distance is|expressed in meters.

ASN.1 Representatjon:
ObstacleDisthnce ::= INTEGER (0..32#067) —-- LSB units of meters

Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF ObstacleDetegtion <ASN>, and

DF DF VehicleStatus <ASN>.

In addition, this item|may be:used by data structures in other ITS standards.

7.124 Data Element] DE,'Offset_B09

Use: A 9-bit delta offset in X, Y, or Z direction from some known point. For non-vehicle centric coordinate frames of
reference, offset is positive to the east (X) and to the north (Y) directions. The most negative value shall be used to indicate
an unknown value.

ASN.1 Representation:
Offset-B09 ::= INTEGER (-256..255)
-- a range of +- 2.55 meters

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_AntennaOffsetSet <ASN>.
In addition, this item may be used by data structures in other ITS standards.
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7.125 Data Element: DE_Offset B10

Use: A 10-bit delta offset in X, Y, or Z direction from some known point. For non-vehicle centric coordinate frames of
reference, offset is positive to the east (X) and to the north (Y) directions. The most negative value shall be used to indicate
an unknown value.

ASN.1 Representation:
Offset-B10 ::= INTEGER (-512..511)
-- a range of +- 5.11 meters

Used By: This entry is directly used by the following four other data structures in this standard:

DF DF _AntennaOffsetSet <ASN>, and
DF DF_Node XY 20b <ASN>, and
DF DF NodeAttributeSetLL <ASN>, and
DF DF NodeAttributeSetXY <ASN>.

In addition, this item|may be used by data structures in other ITS standards.

7.126 Data Element]DE_Offset_B11
Use: An 11-bit delta pffset in X or Y direction from some known point. Fornon-vehicle centric coordinate frames of reference,
offset is positive to the east (X) and to the north (Y) directions. The mostnegative value shall be used tojindicate an unknown
value.
ASN.1 Representatjon:
Offset-B1l1l :l:= INTEGER (-1024..1023)
-- a range of +- 10.23 meters
Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF Node XY 22b <ASN>, and

DF [DF PivotPointDestription <ASN>.

In addition, this item|may be used-by data structures in other ITS standards.

7.127 Data Element| DE_Offset B12

Use: A 12-bit delta |offset in X, Y, or Z direction from some known point. For non-vehicle centric ¢oordinate frames of
reference, non-vehicle centric coordinate frames of reference, offset Is posiive 10 the east (X) and 1o the north (Y) directions.
The most negative value shall be used to indicate an unknown value.

ASN.1 Representation:
Offset-B1l2 ::= INTEGER (-2048..2047)
-- a range of +- 20.47 meters
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Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF _AntennaOffsetSet <ASN>, and
DF DF Node XY 24b <ASN>, and
DF DF_TrailerUnitDescription <ASN>.

In addition, this item
7.128 Data Element:

Use: A 13-bit delta

may be used by data structures in other ITS standards.

DE_Offset B13

setin X or Y. direction from some known pnoint._ Eornon-vehicle centric coordinate
Ll

frames of reference,

offset is positive to th
value.

ASN.1 Representatj

Offset-B13

-- a range of +- 40.95 meters

Used By: This entry
In addition, this item

7.129 Data Element:

Use: A 14-bit delta o

offset is positive to the east (X) and to the north (Y) directions.

ASN.1 Representat
Offset-Bl4

-- a range of +- 81.91 meters

Used By: This entry
In addition, this item

7.130 Data Element:
Use: A 16-bit delta

reference, offset is p
an unknown value.

ASN.1 Representatj

Offset-Bl6
-- a rang

e east (X) and to the north (Y) directions. The most negative value shall be useddo

on:

INTEGER (-4096..4095)

is used directly by one other data structure in this standardy a*DF called DF_No

indicate an unknown

He XY 26b <ASN>.

may be used by data structures in other ITS standards.
DE_Offset_B14

ffset in X or Y direction from some known point. For non-vehicle centric coordinate

on:

INTEGER (-8192..8191)

is used directly by one other'data structure in this standard, a DF called DF_No

frames of reference,

de XY 28b <ASN>.

may be used by data structures in other ITS standards.
DE_Offset B16

offset in X, Y,%r.Z direction from some known point. For non-vehicle centric ¢
psitive to theieast (X) and to the north (Y) directions. The most negative value sha

on:

INTEGER (-32768..32767)

oordinate frames of
| be used to indicate

e—of—+—327 67 meters

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Node XY 32b <ASN>.

In addition, this item

7.131 Data Element:

may be used by data structures in other ITS standards.

DE_OffsetLL-B12

Use: A 12-bit delta offset in lat or long direction from the last point. The offset is positive to the east and to the north
directions. In LSB units of 0.1 microdegrees (unless a zoom is employed). The most negative value shall be used to indicate
an unknown value. It should be noted that while the precise range of the data element in degrees is a constant value, the
equivalent length in meters will vary with the position on the earth that is used.
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ASN.1 Representation:
OffsetLL-B12 ::= INTEGER (-2048..2047)

-- A range of +- 0.0002047 degrees
-- In LSB units of 0.1 microdegrees (unless a zoom is employed)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Node LL 24B <ASN>.In
addition, this item may be used by data structures in other ITS standards.

7.132 Data Element: DE_OffsetLL-B14

Use: A 14-bit delta offset in lat or long direction from the last point. The offset is positive to the east and to the north
directions. In LSB units of 0.1 microdegrees (unless a zoom is employed). The most negative value shall be used to indicate
an unknown value. It should be noted that while the precise range of the data element in degrees is a constant value, the
equivalent length in meters will vary with the position on the earth that is used.

ASN.1 Representatjon:
OffsetLL-B1l4| ::= INTEGER (-8192..8191)
-- A range of +- 0.0008191 degrees
-- In LSB units of 0.1 microdegrees (unless a zoom is employed)

Used By: This entry|is used directly by one other data structure in this standard, a DF called DF_Nodg LL 28B <ASN>.In
addition, this item may be used by data structures in other ITS standards.

7.133 Data Element] DE_OffsetLL-B16

Use: A 16-bit delta |offset in lat or long direction from the last poiat.oThe offset is positive to the epst and to the north
directions. In LSB units of 0.1 microdegrees (unless a zoom is employed). The most negative value shgll be used to indicate
an unknown value. If should be noted that while the precise range of the data element in degrees is @ constant value, the
equivalent length in meters will vary with the position on the earth that is used.

ASN.1 Representatjon:
OffsetLL-B1l6| ::= INTEGER (-32768..32767)
-- A range of +- 0.0032767 degrees
-- In LSB units of 0.1 microdegrees (unless a zoom is employed)

Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF Node LL 32B <ASN>, and

DF DDF Region©ffsets <ASN>.

In addition, this item|may € -Used by data structures in other ITS standards.

7.134 Data ElementlDE—OffsetL-B48

Use: An 18-bit delta offset in lat or long direction from the last point. The offset is positive to the east and to the north
directions. In LSB units of 0.1 microdegrees (unless a zoom is employed). The most negative value shall be used to indicate
an unknown value. It should be noted that while the precise range of the data element in degrees is a constant value, the
equivalent length in meters will vary with the position on the earth that is used.

The above methodology is used when the offset is incorporated in data frames other than DF_PathHistoryPoint. Refer to
the Use paragraph of DF_PathHistory for the methodology to calculate this data element for use in DF_PathHistoryPoint.


https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATI

ONAL J2735® SEP2023

Page 180 of 275

ASN.1 Representation:

OffsetLL-B18

INTEGER (-131072..131071)

-- A range of +- 0.0131071 degrees

-- The value +131071
-- The value -131071
-- The value -131072

-- In LSB

Used By: This entry

DF

DF Node LL 36B

shall be used unknown
units of 0.1 microdegrees (unless a zoom is employed)
is directly used by the following two other data structures in this standard:

<ASN>, and

DF

DF PathHistoryPoint

<ASN>,

shall be used for values >= than +0.0131071 degrees
shall be used for values <= than -0.0131071 degrees

In addition, this item
7.135 Data Element:

Use: A 22-bit delta
directions. In LSB un
an unknown value. |
equivalent length in

ASN.1 Representat
OffsetLL-B22

-- A range of +- 0.2097151 degrees

-- In LSB

Used By: This entry
addition, this item m

7.136 Data Element:

Use: A 24-bit delta
directions. In LSB un
an unknown value. |
equivalent length in

ASN.1 Representatj

OffsetLL-B24

-- A range of +='-0.8388607 degrees

-- In LSHB

may be used by data structures in other ITS standards.
DE_OffsetLL-B22

offset in lat or long direction from the last point. The offset is positive to the e
its of 0.1 microdegrees (unless a zoom is employed). The mostmnegative value sh

should be noted that while the precise range of the data element in degrees is
meters will vary with the position on the earth that is used.

on:

INTEGER (-2097152..2097151)

units of 0.1 microdegrees (unlessya zoom is employed)

is used directly by one other data structure in this standard, a DF called DF_Node

bst and to the north
Il be used to indicate
constant value, the

LL 44B <AsSN>.In

by be used by data structures in other TS standards.
DE_OffsetLL-B24

offset in lat or long direction from the last point. The offset is positive to the e
its of 0.1 microdegrees (unless a zoom is employed). The most negative value sh

should be noted that-while the precise range of the data element in degrees is
meters will vary with_the position on the earth that is used.

on:

INFEGER (-8388608..8388607)

units>of 0.1 microdegrees (unless a zoom is employed)

Used By: This entry

hst and to the north
Il be used to indicate
constant value, the

isysed directly by one other data structure in this standard, a DE called DF Nodd

LL 48B <ASN>.In

addition, this item may be used by data structures in other ITS standards.

7.137 Data Element:

DE_PayloadData

Use: A stream of octets to be exchanged.

ASN.1 Representat

PayloadData ::

7.138 Data Element:

ion:

OCTET STRING (SIZE(1..2048))

DE_PedestrianBicycleDetect

Use: The PedestrianBicycleDetect data element is used to provide an indication of whether pedestrians and/or bicyclists

have been detected

in the crossing lane.
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ASN.1 Representation:
PedestrianBicycleDetect ::= BOOLEAN
-— true if ANY Pedestrians or Bicyclists are
—-—- detected crossing the target lane or lanes

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ConnectionManeuverAssist
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.139 Data Element: DE_PersonalAssistive

Use: The DE_PersonalAssistive data element is used to imply a special need of a person associated with the message in
which this element is transmitted. A service may be provided based on this information.

ASN.1 Representatjon:
PersonalAssiftive::
unavailablle (
otherType (
vision (
hearing (
movement (
cognition (
} (SIZE (o, ...)

Used By: This gntry is used directly by one other data structure in this standar¢, a MSG called
MSG_PersonalSafefyMessage (PSM) <AsSN>. In addition, this item may be used by data structures infother ITS standards.

7.140 Data Element] DE_PersonalClusterRadius

Use: The DE_PersopalClusterRadius data element is used todescribe the radius of nonmotorized user clusters. The center
of the cluster is the position described by the standard which’defines its use.

ASN.1 Representatjon:
PersonalCluslterRadius ::= INTEGER A0:.100) -- units of meters

Used By: This pntry is used directly by one other data structure in this standar§, a MSG called
MSG_PersonalSafetyMessage (PSM) <asNs>. In addition, this item may be used by data structures infother ITS standards.

7.141 Data Element] DE_PersonalCrossingInProgress
Use: The DE_PersopalCrossinglnProgress data element is used to indicate whether a VRU is currenfly crossing a street.

ASN.1 Representatjon:
PersonalCrosfingInProgress ::= BOOLEAN -- Use:

-- True E Yes, is in maneuver

-- False = No

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_PersonalSafetyMessage (PSM) <AsSN>. In addition, this item may be used by data structures in other ITS standards.

7.142 Data Element: DE_PersonalCrossingRequest

Use: The DE_PersonalCrossingRequest data element is used to indicate the VRU’s intention to cross the street. It is a
binary value.
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ASN.1 Representation:

PersonalCrossingRequest ::= BOOLEAN
-— Use:
-- True = On (request crossing)
-- False = Off (no request)

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_PersonalSafetyMessage (PSM) <ASN>. In addition, this item may be used by data structures in other ITS standards.

7.143 Data Element: DE_PersonalDeviceUsageState

Use: The DE_PersonalDeviceUsageState data element describes the VRU device usage state, mostly applicable to devices
such as smart phones. It can be used to indicate the level of pedestrian distraction. The data element (if used) implies that
the wireless transmitter is integrated in a device capable of interfacing with a human for one or morg,dther purposes.

ASN.1 Representatjon:
PersonalDevifeUsageState ::= BIT STRING {
unavailablle (0) -- Not specified

4
other (1), —-- Used for states not defined below
idle (2), —-—- Human is not interacting with deévice
listeningloAudio (3), -- Any audio source other then callling
typing (4), -- Including texting, entering caddresses

-- and other manual input activity

calling (5),
playingGapes (6),
reading (7),
viewing (8) —-- Watching dynamic content, including following

-- navigation prompts; viewing videos or other
-- visual contentgs, that are not static

} (SIZE (B, ...))

-- All bijts shall be set to zero when ‘unknown state

Used By: This pntry is used directly by“lene other data structure in this standarf, a MSG called
MSG_PersonalSafetyMessage (PSM) <AsN>. Iniaddition, this item may be used by data structures infother ITS standards.

7.144 Data Element] DE_PersonalDeviceUserType

Use: The DE_PersopalDeviceUserType data element is used to describe the type of pedestrian or non-fehicular road users.
The information relajes to same person whose state information appears in the same message.

ASN.1 Representatjon:

PersonalDevifeUsenrType = ENUMERATED {
unavailablle (0),
aPEDESTRIRN (1), —-- Further details may be provided elsewhdgre
aPEDALCYCLIST (Z), —-—-— Presumed to be human propelled,
-- unless PropelledInformation indicates motorized
aPUBLICSAFETYWORKER (3),
anANIMAL (4),

}

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_PersonalSafetyMessage (PSM) <ASN>. In addition, this item may be used by data structures in other ITS standards.
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7.145 Data Element:

DE_PivotingAllowed

Use: The DE_PivotingAllowed data element is a flag set to true when the described connection point allows pivoting to
occur. It is used to describe a trailer or dolly connection point.

ASN.1 Representation:

PivotingAllowed ::

BOOLEAN

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_PivotPointDescription
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.146 Data Element:

DE_PortlandCementType

Use: Indicates the ty

ASN.1 Representat
PortlandCeme
newSharp
traveled
trafficP

}

Used By: This entry
In addition, this item

7.147 Data Element:

Use: The DE_Posit
entries such as the
measure and/or calg
information on the li

guaranteed maximum error. This data element shauld not be used for fault detection or diagnosis, but

detect a fault, the cq
shall be accordance

pe of portland cement. This DF may be extended in the future to support more sp

jon:
htType

ENUMERATED {

4

4

blished,

is used directly by one other data structure in this standard, a DF called DFE_Portl

bcific characteristics.

hindCement <ASN>.

may be used by data structures in other ITS standards.
DE_PositionConfidence

onConfidence entry is used to provide the 95% confidence level for the curren
DE_Position entries, taking into account’the current calibration and precision of t
ulate the value. It is used in the horizontal plane. This data element is only to pro
mitations of the sensing system; not to support any type of automatic error cor|

nfidence interval should bé jincreased accordingly. The frame of reference and
with that defined in Section™11 of this standard.

ly reported value of
ne sensor(s) used to
vide the listener with
rection or to imply a
if a vehicle is able to
hxis of rotation used

ASN.1 Representatjon:
PositionConflidence = ENUMERATED {

unavailablle (0), —\B’0000 Not Equipped or unavailable
a500m (L), -- BAOO0O1 500m or about 5 * 10 © -3 decimal degrees
a200m R), --~BY0010 200m or about 2 * 10 ~ -3 decimal degrees
al0O0m B), &B’0011 100m or about 1 * 10 ~ -3 decimal degrees
a50m (B),\»== B"0100 50m or about 5 * 10 ~ -4 decimal degrees
a20m (bY,) —— B’0101 20m or about 2 * 10 ~ -4 decimal degrees
alOm (6), —— B’"0110 10m or about 1 * 10 ~ -4 decimal degrees
abm (7), -- B’0111 5m or about 5 * 10 ~ -5 decimal degrees
azm (8), -- B’1000 2m or about 2 * 10 ~ -5 decimal degrees
alm (9), -- B"1001 1Im or about 1 * 10 ~ -5 decimal degrees
a50cm (10), -- B"1010 0.50m or about 5 * 10 ~ -6 decimal degrees
az20cm (11), -- B"1011 0.20m or about 2 * 10 ©~ -6 decimal degrees
al0cm (12), -- B’1100 0.10m or about 1 * 10 *~ -6 decimal degrees
abScm (13), -- B’1101 0.05m or about 5 * 10 ~ -7 decimal degrees
az2cm (14), -- B’"1110 0.02m or about 2 * 10 ~ -7 decimal degrees
alcm (15) -- B'1111 0.0lm or about 1 * 10 ~ -7 decimal degrees
}
-- Encoded as a 4 bit value

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_PositionConfidenceSet

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.


https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATIONAL J2735® SEP2023 Page 184 of 275

Remarks: Observe that the relationships between degrees of latitude or longitude and the distances given are for the
general area of North America. These values will, of course, change with the exact position of the user on the face of the
earth.

7.148 Data Element;: DE_PrioritizationResponseStatus

Use: The PrioritizationResponseStatus data element is used in the PrioritizationResponse data frame to indicate the general
status of a prior prioritization request.

ASN.1 Representation:

PrioritizationResponseStatus ::= ENUMERATED ({
unknown (0),
-— Unknown state
requested,| (1),

-— This prioritization request was detected

-- by the traffic controller

processinf (2),

—— Checking request

-- (request is in queue, other requests,\a@re prior)
watchOthepTraffic (3),

-- Cannot give full permission,

-- therefore watch for other traffic

-- Note that other requests may{be present
granted (4),

-- Intervention was successfud

-- and now prioritization, is>active

rejected (5),

—-— The prioritization ox“preemption request was
-- rejected by the tnaffic controller
maxPresenfe (6),

-— The Request hag‘“exceeded maxPresence time

—-—- Used when théycontroller has determined that
-—- the requester should then back off and

-- request.an) alternative.

reservice|Locked (7),

—-— Prior conditions have resulted in a reservice
—-— loCked event: the controller requires the

-- /passage of time before another similar request
-= will be accepted

Used By: This entry|i direetly used by the following two other data structures in this standard:

DF DE—SigralStatusRackage ASH>-and

DF DF _PrioritizationResponse EU <ASN>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: The time periods which are to be used for these states are determined by the performance requirements which
can be found in the relevant standards.
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7.149 Data Element: DE_Priority

Use: A priority for the alert message, giving urgency of this message. A relative degree of merit compared with other similar
messages for this type (not other messages being sent by the device, nor a priority of display urgency at the receiver).

At this time, the lower five bits are reserved and shall be set to zero. This effectively reduces the number of priority levels
to eight. The value of all zeros shall be used for “routine” messages, such as roadside signage, where not displaying the
message to the driver has only modest impact. The value 111xxxxx shall be the highest level of priority and shall be
considered the most important level. When choices of display order or transmission order are considered, messages with
this level of priority shall be given precedence. The remaining six levels shall be used as determined by local conventions.

ASN.1 Representation:
Priority ::= OCTET STRING (SIZE (1))
-— Follow definition notes on setting these bits

Used By: This entry|is directly used by the following two other data structures in this standard:

DF [DF EventDescription <ASN>, and

MSG NMSG_RoadSideAlert (RSA) <ASN>.

In addition, this item[may be used by data structures in other ITS standards.

Remarks: It should pe noted that well-managed priority schemes can be seriously disrupted when ar] incident occurs and
when emergency regponse equipment enters the transmission zone during the response to the event. Local agreements
on practices, includifng roadside unit (RSU) placement, will be needéd\{o insure correct operation.

7.150 Data Element] DE_PriorityRequestType

Use: The PriorityRequestType data element provides a means to indicate if a request (found in the sigrfal request message)
represents a new sefvice request, a request update, or-a request cancellation for either preemption or] priority services.

ASN.1 Representatjon:
PriorityRequestType ::= ENUMERATED
prioritlyRequestTypeReserved (
prioritlyRequest (
prioritlyRequestUpdate (
priorityCancellation (

{
)
)
)
)

N SN N~ N

0
1
2
3
}

Used By: This entry| is used directly by one other data structure in this standard, a DF called DF_SignalRequest <ASN>.
In addition, this item|maybe used by data structures in other ITS standards.

7.151 Data Element: DE_PrivilegedEventFlags

Use: The PrivilegedEventFlags data element conveys various states of the sender (typically a V2X-equipped vehicle) and
is most often used by various types of public safety vehicles in response to a service call. These flags are not required by
common light duty passenger vehicles.
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ASN.1 Representation:
PrivilegedEventFlags = BIT STRING {
peUnavailable (0), —-- Not Equipped or unavailable
peEmergencyResponse (1),
-— The vehicle is a properly authorized public safety vehicle,
-- is engaged in a service call, and is currently moving
-- or is within the roadway. Note that lights and sirens
-- may not be evident during any given response call

Emergency and Non Emergency Lights related

peEmergencyLightsActive (2),
peEmergencySoundActive (3),
peNonEmergencyhTghrtsActTve 4
peNonEmerpgencySoundActive (5)

-- this llist is likely to grow with further peer review

} (SIZE

(
Used By: This entry
In addition, this item

7.152 Data Element:

Use: The DE_Probe
time or over a limite
The interval between
between 0 m and 20
a single PSN.

For example, when {
the same PSN. All r
communication link i

ASN.1 Representat
ProbeSegment

-- value

-- as per

Used By: This entry
(PVD) <asn>. Inad

7.153 Data Element:

16))

is used directly by one other data structure in this standard, a DF\called DF_ Privil

may be used by data structures in other ITS standards.
DE_ProbeSegmentNumber

SegmentNumber (PSN) data frame enables vehiclesto identify their trajectory fo
H distance. It is randomly generated by a vehicle‘every 120 seconds or 1 km, w
PSN changes is a random number of seconds between 0 second and 10 seconds
0 m, whichever comes last. When sending messages containing a PSN, each m

sing the PSN in a Probe Data snapshot, all snapshots contained within a single m
bmaining snapshots with a PSN that has already been sent to an RSU will be pl
5 broken. Event-based snapshots will not contain a PSN.

on:

Number = INTEGER *“(0..32767)
determined by docal device
standard

is used diréctly by one other data structure in this standard, a MSG called MS(

bgedEvents <ASN>.

r a limited amount of
nichever comes last.
Dr a random distance
bssage must contain

essage must contain
rged when the RSU

5 ProbeVehicleData

dition, this item may be used by data structures in other ITS standards.

DE-PublicSafetyAndRoadWorkerActivity

Use: The DE_PublicSafetyAndRoadWorkerAclivity data elementis used to describe the type of aclivity a worker or workers

are engaged in.

ASN.1 Representat

PublicSafetyAndRoadWorkerActivity

ion:

BIT STRING {

unavailable (0), —-—- Not specified
workingOnRoad (1), -- Road workers on foot, in or out of
-- a closure, performing activities like:
-- construction, land surveying,
-- trash removal, or site inspection.
settingUpClosures (2), —-- Road workers on foot performing

activities like: setting up signs,
placing cones/barrels/pylons, or placing
flares. Note: People are in the road
redirecting traffic, but the closure is
not complete,

so utmost care is required
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respondingToEvents

directingTraffic

to determine the allowed path to take to
avoid entering the work zone and/or
harming the workers.

Public safety or other road workers on
foot performing activities like: treatin
injured people, putting out fires,
cleaning chemical spills, aiding disable
vehicles, criminal investigations,

or animal control. Note: These events te
to be more dynamic than workingOnRoad
Public safety or other road workers on
foot directing traffic in situations 1lik
a traffic signal out of operation,

g

d

nd

el

otherActi
} (SIZE (

Used By: This
MSG _PersonalSafet

T CONMStIUCtIonr Or CIasSi STte wWitira StoT
term lane closure, a single lane flaggin
operation, or ingress/egress to a specid
vities Designated by regional authorities
0, )

entry  is  used directly by one other data structure in this standar
yMessage (PSM) <AsSN>. In addition, this item may be used by data structures in

7.154 Data Element:

Use: The DE_Publid

workers are engaged in.

ASN.1 Representat
PublicSafety
unavailab
—-— Def

-- to
policeAnd
—-— Law|
-— and|
trafficCo
-- Road
railroadC
-— Rail
-— at 1

-- and
civilDefe
-— whil
-— or 1

DE_PublicSafetyDirectingTrafficSubType

SafetyDirectingTrafficSubType data element is used to describe the sub type o

on:

DirectingTrafficSubType = BIT, STRING {

le (0)z

bult.

be used if unknown or if.the worker type is not otherwise id

rafficOfficers (1),

enforcement officersjp~including traffic control officers,
adult school crossing guards.

htrolPersons (2),

workers with special equipment for directing traffic.
rossingGuards (3),

road crossimng~guards who notify motorists of approaching trg

bcations /Aike private roads or driveways crossing train trad
where adtomated equipment is disabled or not present.
hseNatiohalGuardMilitaryPolice (4),

e performing their regular duties or during National
beal emergencies

1 event.

i, a MSG called
other ITS standards.

activity a worker or

entified

ins
ks

ationPersonnel

emergencyl
Per
fir
eme
reg
whi
highwaySe
-— Ass
(SIZE (

}

Used By: This entry

(S

Qxrciani
sonnel belonging to emergency response organizations such as
e departments, hospitals, river rescue, or associated with
rgency vehicles including ambulances as designated by the
ional authority (relating to designation of emergency vehicl
le performing their duties.

rviceVehiclePersonnel (6)

ociated with tow trucks and road service vehicles.

7, )

is used directly by one other data structure in

this standard,

es)

a MSG called

MSG_PersonalSafetyMessage (PSM) <ASN>. In addition, this item may be used by data structures in other ITS standards.
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7.155 Data Element: DE_PublicSafetyEventResponderWorkerType

Use: The DE_PublicSafetyEventResponderWorkerType data element is used to describe the type of a
who is responding to an event.

ASN.1 Representation:
PublicSafetyEventResponderWorkerType

ENUMERATED {

public safety worker

unavailable (0),
towOperater (1),
fireAndEMSWorker (2),
aDOTWorker (3),
lawEnforcement (4),
hazmatResponder (5), —-- also any toxicSubstanceCleanupCrew
animalConfEroIWorker (o),
otherPerspnnel (7),

}

Used By: This
MSG PersonalSafet

bntry  is used directly by one other data structure in_‘this” standar
yMessage (PSM) <ASN>. In addition, this item may be used by data structures in

7.156 Data Element:

Use: The entry DE_
The value is represe
(0,R), where the x-a
vehicle’s (x,y,z) coo
observed from the t

DE_RadiusOfCurvature

RadiusOfCurvature is a data element representing an'estimate of the current traj
nted as a first order of curvature approximation, as‘a circle with a radius R and
is is bore sight from the transmitting vehicle’s perspective and normal to the vehic
dinate frame follows the SAE convention. Radius R will be positive for curvatun
ansmitting vehicle’s perspective. Radii shall*be capped at a maximum value sy

prediction radius da

prediction. The radius can be derived from a number of sourges including, but not limited to, map datg

vision systems, and

ASN.1 Representatjon:
RadiusOfCurvpture
-- LSB unlits of 10cm

-- A stra

Used By: This entry
In addition, this item

7.157 Data Element:

Use: A 12-bit radius

a type. Overflow of this data type shall.be interpreted by the receiving vehicle

lobal positioning. The precise algorithm to be used is outside the scope of this d

INTEGER (#3R767..32767)
ight path to use ‘\value of 32767

is used directly byyone other data structure in this standard, a DF called DF_Pa

i, a MSG called
other ITS standards.

pctory of the sender.

an origin located at
e’s vertical axis. The
es to the right when
pported by the path
as “a straight path”
bases, rate sensors,
bcument.

hPrediction <ASN>.

may be used<by data structures in other ITS standards.
DE_Radius

offset-from a known point in the system of units that is indicated.

ASN.1 Representat
Radius-B12

ion:

INTEGER (0..4095)

-— with the LSB unit value determined elsewhere

-- the va

lue 4095 shall be used for unknown

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Circle <aSN>. In addition,
this item may be used by data structures in other ITS standards.
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7.158 Data Element: DE_RainSensor

Use: A general sensor of rainfall intensity which requires further interpretation by the OEM (the systems developer) for
precise semantic meaning.

The “rain sensor” Probe Data Element is intended to inform Probe Data Users as to how hard it was raining/snowing in the
area the vehicle was traveling at the time the Probe Data snapshot was taken. The value of the rain sensor data element
ranges from 0 to 7, with 0 indicating “no rain/snow,” 1 indicating “light mist,” and 7 indicating “heavy downpour.” This
information could be sent to vehicles approaching the area to warn drivers of raining/snowing conditions ahead or it could
provide Traffic Operation Centers with locations most likely in need of a snowplow.

ASN.1 Representation:
RainSensor ::= ENUMERATE

none
lightMipkt
heavyMift
lightRafinOrDrizzle
rain
moderatpRain
heavyRafin
heavyDownpour

}

—~ e~~~ — —~ —~| O

d o000 WK RP O

oI
S N s o~ o~ o~ o~

Used By: This entry|is used directly by one other data structure in this standard, a DF called DF_VehigcleStatus <ASN>. In
addition, this item may be used by data structures in other ITS standards:.

Remarks: It is recojnmended that automotive manufacturers divide ‘the range of their rain sensors jnto eight resistance
ranges corresponding to the above scale. For example: a sensgr.that has a resistance range from 12K Q (max rain fall) to
250 Q (no rain fall) will have the following resistance value ranges:

#0=250to 1749 Q
#1=1750 to 3249 (
#2=3250 to 4749 (
# 3=4750 to 6249
#4=6250 to 7749 (
#5=7750 to 9249 (

# 6=9250 to 10749
# 7=10501 to 1200

7.159 Data Element:

Q
D O

DEURégionld

Use: The DE_Regionld is a data element used to define regions where unique additional content may be added and used
in the message set. The index values defined below represent various regions known at the time of publication. This list is
expected to grow over time. The index values assigned here can be augmented by local (uncoordinated) assignments in
the allowed range. It should be noted that such a local value is specified in the “REGION” ASN module, so there is no need
to edit the ASN specification of the standard. This process is further described in 11.1.
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ASN.1 Representation:

RegionId ::= INTEGER (0..255)
noRegion RegionId ::= 0 -- Use default supplied stubs
addGrpA RegionId 1 -- UsSA
addGrpB RegionId ::= 2 -- Japan
addGrpC RegionId ::= 3 -- EU

-- NOTE: new registered regional IDs will be added here
-- The values 128 and above are for local region use

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MessageFrame
(FRAME) <aAsN>. In addition, this item may be used by data structures in other ITS standards.

7.160 Data Element: DE_Requestedltem

Use: The Requesled Iltem data element is used to specify what item (or items) is (beipg requested in a
CommonSafetyRequest message sent to other vehicles.
ASN.1 Representatjon:
RequestedItem ::= ENUMERATED ({
reserved,
itemA,
-—- cpnsisting of 2 elements:
-—- 1lfights ExteriorLights
-- llightBar LightbarInUse
itemB,
-- cpnsisting of:
-- wiipers a SEQUENCE
itemC,
-- cpnsisting of:
-- bfrakeStatus BrakeSystemStatus
itemD,
-- cpnsisting of 2 elements:
-—- bfakePressure BrakeAppliedPressure
-- rpadFriction CoefficientOfFriction
itemE,
-- cpnsistingnof 4 elements:
-—- sunData SunSensor
-- rpinData RainSensor
-- ajirTemp AmbientAirTemperature
-- afirP¥es AmbientAirPressure
itemF,
-- consisting of:
-- steering a SEQUENCE
itemG,
-- consisting of:
-— accelSets a SEQUENCE
itemI,
-- consisting of:
-- fullPos FullPositionVector
itemd,

-- consisting of:
-- position2D Position2D
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itemK,

-—- consisting of:

-- position3D Position3D
itemL,

-—- consisting of 2 elements:

-- speedHeadC SpeedandHeadingConfidence
itemM,

-- consisting of:

-— vehicleData a SEQUENCE
itemN,

-- cpnsisting of:

-- vehicleIdent VehicleIdent
itemoO,

-- cpnsisting of:

-- weatherReport a SEQUENCE
itemP,

-- cpnsisting of:

-- blreadcrumbs PathHistory
itemQ,

-- cpnsisting of:

-—- GNSSStatus GNSSstatus

Used By: This entry|is used directly by one other. data structure in this standard, a DF called DF_Requestedltem <ASN>.
In addition, this item|may be used by data structures in other ITS standards.

7.161 Data Element| DE_RelativeRoadAuthoritylD

Use: The DE_FullRgadAuthoritylD data’element provides the identifier for the partially specified OID of the Road Authority.
This may be used when the baseyportion of the OID is known.

ASN.1 Representatjon:

RelativeRoadputherityID ::= RELATIVE-OID
-- This data| gleément provides the identifier for the partially specified OID of the
-— Road Authf\r-i‘i-; This masy be used when the bagse pmri—-'lmn of the QID is lknown.

Used By: This entry is used directly by DF_RoadAuthoritylD, this item may be used by data structures in other ITS
standards.

7.162 Data Element: DE_RequestID

Use: The RequestID data element is used to provide a unique ID between two parties for various dialog exchanges.
Combined with the sender’s VehiclelD (consisting of a TemporaryID or a Station ID), this provides a unique string for some
mutually defined period of time. A typical example of use would be a signal preemption or priority request dialog containing
multiple requests from one sender (denoted by the unique RequestID with each). When such a request is processed and
reflected in the signal status messages, the original sender and the specific request can both be determined.
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ASN.1 Representation:

RequestID
Used By: This entry

DF

DF_ SignalRequest

INTEGER (0..255)
is directly used by the following two other data structures in this standard:

<ASN>, and

DF

DF_SignalRequesterinfo

<ASN>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: In typical use, this value is simply incremented in a modulo fashion to ensure a unique stream of values for the

device creating it. An
device to manage. T
when this data elem

7.163 Data Element:

Use: The Requestin
controller by a V2X ¢
urgency or importan
how to respond. Thg

are to be implemented locally. As a result of this regional process, the list below should be assigned w

by the local deploym
is to be supported.

ASN.1 Representat
RequestImpor
requestT
requestT
requestl
requestl
requestI
requestl
requestl
requestl
requestl
requestI
requestI
requestI
requestI
requestlI
requestI
requestI

bnt is used. Further details of these operational concepts can be found in thg rele
DE_RequestimportancelLevel

hportancelLevel data element is used to state what type of signal’request is bei
evice in a defined role (such as a police vehicle). The levels ofrthe request typica
Ce with respect to other demands to allow the controller to use ‘predefined busines
se rules will vary in terms of how details of overall importance and urgency are t

ent. These meaning will typically result in assigning & set of values to list for each

on:
tanceLevel ENUMERATED
mportanceLevelUnKnown
mportancelLevell
mportancelevel?
mportancelLevel3
mportanceleveld
mportancelevel)
portancelevelb6
mportancelLevel’
nportancelLevel@
portancelevel$
portancelevellO
portancélkevelll
mportancelevell?2
nportancelLevell3
posténcelevelld
npOrtanceReserved

The least important request
The values here shall be assi]
Meanings based on regional n¢g
for each of the basic roles w
are defined elsewhere

-— The most important request
-— Reserved for future use

N S Sy NS Sy
O WN P OWo-Jo U

here are often normative restrictions on the device changing its TemporarylD djj

responsibility of the
ring various dialogs
ant standards.

ng made to a signal
ly convey a sense of
s rules to determine
b be ranked, so they
bll-defined meanings
vehicle role type that

gned
eds
hich

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DFE_RequestorType <ASN>.

In addition, this item

may be used by data structures in other ITS standards.
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7.164 Data Element: DE_RequestSubRole

Use: The RequestSubRole data element is used to further define the details of the role which any V2X device might play
when making a request to a signal controller. This value is not always needed. For example, perhaps in a deployment all
police vehicles are to be treated equally. The taxonomy of what details are selected to be entered into the list is a regional
choice but should be devised to allow the controller to use predefined business rules to respond using the data. As another
example, perhaps in a regional deployment a cross-city express type of transit vehicle is given a different service response
for the same request than another type of transit vehicle making an otherwise similar request. As a result of this regional
process, the list below should be assigned well-defined meanings by the local deployment. These meanings will typically
result in assigning a set of values to list for each vehicle role type that is to be supported.

ASN.1 Representation:
RequestSubRole ::= ENUMERATED

requestSubRoleUnKnown
requestSubRolel
requestSubRole?2
requestSubRole3
requestSubRoled
requestSubRoleb
requestSubRole6
requestSjubRole?
requestSubRole8
requestSubRole9
requestSubRolell
requestSubRolell
requestSubRolel?2
requestSubRolel3
requestSjubRoleld
requestSjbRoleReserved

}

, —— The first type of sub role

, —— The values here shall be assigned
;, —— Meanings based on regional needs
-- to refine and expand the baslic

-- roles which are defined . &lsewhere

, —— The last&n®ype of sub role
-— Reserved for future use

Used By: This entry|is used directly by one other data(sStructure in this standard, a DF called DE_ReduestorType <ASN>.
In addition, this item|may be used by data structures-in other ITS standards.

7.165 Data Element] DE_ResponseType

Use: The response fype and general driving behavior which this vehicle is engaged in at the time the message is being
sent. This is the typg of response (driving’behavior) which a public safety, or other type of authorized vhicle, is engaged in
when transmitting alerts. These are'used as part of the V2X safety message content for public safety pehicles operating in
the area.

ASN.1 Representatjon:

ResponseType| : x= ENUMERATED {
notInUseOfNotEquipped (0),
emergency L), ==gCtrCIVE SEIrVvVIiCe Call at emergency level
nonEmergency (2), -- also used when returning from service call
pursuit (3), —-- sender driving may be erratic
stationary (4), -- sender is not moving, stopped along roadside
slowMoving (5), -— such a mowers, litter trucks, etc.
stopAndGoMovement (6), —-- such as school bus or garbage truck

}
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Used By: This entry is directly used by the following two other data structures in this standard:

DF DF EmergencyDetails <ASN>, and

MSG MSG EmergencyVehicleAlert (EVA) <ASN>.

In addition, this item may be used by data structures in other ITS standards.
7.166 Data Element: DE_RestrictionAppliesTo
Use: The RestrictionAppliesTo data element provides a short list of common vehicle types which may have one or more

special movements at an intersection. In general, these movements are not visible to other traffic with signal heads, but the
SPAT data reflects the state of the movement. Various restricted movements at an intersection can be

xpressed using this
element to indicate where the movement applies.
ASN.1 Representatjon:
RestrictionAppliesTo = ENUMERATED {
none, -- applies to nothing
equippedfransit, -- buses etc.
equippedlaxis,
equippedPpther, —-— other vehicle types with
-- necessary signal phase state
-- reception equipment
emissionfompliant, -- regional variants with moxe
-- definitive items also exist
equippedBicycle,
weightCompliant,
heightCoppliant,
-- Items| dealing with traveler needs serviced by the infrastructure
-- These| end users (which are not veldicles) are presumed to be suitdbly equipped
pedestripns,
slowMovihgPersons,
wheelchafirUsers,
visualDifabilities,
audioDispbilities, -- hearing
otherUnkhownDisabilities,
}
Used By: This entry is used ditectly by one other data structure in this standard, a DF called DF_[RestrictionUserType
<ASN>. In addition, this item may be used by data structures in other ITS standards.
7.167 Data Element]| DE-ReéstrictionClassID
Use: The DE_RestrictionClass data element defines an intersection-unique value to convey data about classes of users.

The mapping used varies with each intersection and is defined in the MAP message if needed. The defined mappings found
there are used to determine when a given class is meant. The typical use of this element is to map additional movement
restrictions or rights (in both the MAP and SPAT messages) to special classes of users (trucks, high-sided vehicles, special
vehicles, etc.). There is the general presumption that in the absence of this data, any allowed movement extends to all
users.

ASN.1 Representation:
RestrictionClassID INTEGER (0..255)
-- An index value to identify data about classes of users
-- the value used varies with each intersection’s
-- needs and is defined in the map to the assigned
-- classes of supported users.


https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATI

ONAL J2735® SEP2023

Page 195 of 275

Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF _AdvisorySpeed <ASN>, and
DF DF Connection <ASN>, and
DF DF RestrictionClassAssignment <ASN>.

In addition, this item

7.168 Data Element:

Use: The RoadReguyla

IDs in the region ove
absence of a suit
RoadRegulatorIDs. T

ASN.1 Representat
RoadRegulato

-- The vallue zero shall be used for testing only

Used By: This entry

DF 1

may be used by data structures in other ITS standards.

DE_RoadRegulator|D

jon.:
rID ::

INTEGER (0..65535)

is directly used by the following two other data structures in-this standard:

F IntersectionReferencelD <ASN&, and

DF 1

F RoadSegmentReferencelD <ASN>.

In addition, this item
7.169 Data Element:

Use: The RoadSeg
Assignment rules for
region the policies u
region. Such reuse i

ASN.1 Representatj

RoadSegmentI
-- The
-- Note

VEF
-- uniqu

Used By: This entry

may be used by data structures in other |TS-standards.
DE_RoadSegmentID

mentID is used to uniquely define a section of roadway within a country or red
this value are established elsewhere and may use regional assignment schemas
5ed to ensure an assigned.value’s uniqueness before that value is reused is the
b expected to occur, but over somewhat lengthy epoch (months).

on:
D ::

INTEGER (0..65535)

ues zero)to 255 shall be used for testing only
at thel value assigned to an RoadSegment will be
withinsa given regional ID only during its use

pble assignment. A single entity which assigns intersection IDs may-bg
[hese assignments are presumed to be permanent.

assigning Intersection

only be used in the
assigned several

ion in a 16-bit field.
that vary. Within the
responsibility of that

egmentReferencelD

sused directly by one other data structure in this standard, a DF called DF_RoadS

<ASN>. In addition, t

7.170 Data Element:

—it, 1 () L 4 + : +l TGO -t ! !
NS T ITIay D€ USCU Dy Udla SUTULWUTTS 1T UUICT TTo sidliiudius.

DE_RoadSurfaceCondition

Use: Indicates the surface of the road surface condition for use in friction estimation. This DF may be extended in the future
to support more specific characteristics. .

ASN.1 Representat
RoadSurfaceC

ion:
ondition ::

}

ENUMERATED { dry, wet,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_FrictionIinformation
<ASN>. In addition, this item may be used by data structures in other ITS standards.
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7.171 Data Element: DE_RoadwayCrownAngle

Use: The RoadwayCrownAngle data element relates the gross tangential angle of the roadway surface with respect to the
local horizontal axis and is measured at the indicated part of the lane. This measurement is typically made at the crown
(centerline) or at an edge of the lane path. Its typical use is to relate data used in speed warning and traction calculations
for the lane segment or roadway segment in which the measurement is taken.

ASN.1 Representation:

RoadwayCrownAngle INTEGER (-128..127)
In LSB units of 0.3 degrees of angle
over a range of -38.1 to + 38.1 degrees
The value -128 shall be used for unknown
The value zero shall be used for angles
which[ are between -0.1I5 and +0.15

is used directly by one other data structure in this standard, a DF called DF~LanelataAttribute <asN>.

may be used by data structures in other ITS standards.

Used By: This entry
In addition, this item

7.172 Data Element] DE_RockType

Use: Indicates the type of rock. This DF may be extended in the future to support mofe specific charagteristics.

on:
ENUMERATED ({

ASN.1 Representat
RockType ::
crushed,

}

Used By: This entry <ASN>. In addition,

this item may be use

is used directly by one other data structure in this standard, a DF called DF_Rock
d by data structures in other ITS standards.

7.173 Data Element] DE_RTCM_Revision

Use: The RTCM-Re
helpful to know pred
ordering details whe
method (wherein al

vision data element provides.the specific revision of the RTCM standard which is
isely the mapping of the message types to their definitions, as well as some 1
n received in the mabile unit. All RTCM SC-104 messages follow a common
defined message$ are given unique values) which can be decoded from the

b being used. This is
hinor transport layer
message numbering

initial octets of the

message. This operation is typically performed by the GNSS rover that consumes the messages, so it|is transparent at the

V2X message set leyel.

ASN.1 Representat
RTCM-Revisio

on:
n

ENUMERATED {

unknown (0),
rtcmRevp (1), —-— Std 10402.x et al
rtcmRev3 (2), —-- Std 10403.x et al
reserved (3),

}

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_RTCMcorrections
(RTCM) <asSN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: In order to fully support the use of networked transport of RTCM corrections (so-called Ntrip systems), the
enumerated list of protocol types provides for all the common types outlined in RTCM Standard 10410.0, Appendix B. It is
anticipated that revisions 3.x and 2.3 will predominate in practice as they do today. It should also be noted that RTCM
standards use the term “byte” for an 8-bit value, while in this standard the term “octet” is used.
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7.174 Data Element: DE_ RTCMmessage

Use: The RTCMmessage data element contains the stream of octets of the actual RTCM message that is being sent. The
message’s contents are defined in RTCM Standard 10403.1 and in RTCM Standard 10402.1 and its successors. Note that
most RTCM messages are considerably smaller than the size limit defined here, but that some messages may need to be
broken into smaller messages (as per the rules defined in the RTCM work) in order to be transmitted using V2X
communications.

ASN.1 Representation:
RTCMmessage ::

OCTET STRING (SIZE(1..1023))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ RTCMmessagelist <ASN>.
In addition, this item may be used by data structures in other ITS standards.

7.175 Data Element:

Use: A 12-bit signed
zero is taken to repr|
initial value of 100%.
scale value). Negati

value allowed is -1999 and the remaining negative values are reserved for future.definition.

ASN.1 Representat
Scale-B1l2

Used By: This entry|
In addition, this item

7.176 Data Element:

Use: The DE_Secor
is used, for examplg
seconds.

ASN.1 Representat
SecondOfTime

—-— The V]

-—- or to

—-— The V]

Used By: This entry,

DF 1

DE_Scale B12

scaling factor supporting scales from zero (which is not used) to >200%:In'this da
bsent a value of one (scale 1:1). Values above and below this add or remove ex
Hence, a value of 2047 adds 102.35 to 100%, resulting in a scale ©f,202.35% exa
e values which would result in an effective final value below zero are not supporte

on:
INTEGER

(-2048..2047) -- in steps 0fH0405 percent

is used directly by one other data structure in this)standard, a DF called DF_Con

a element, the value
hctly 0.05% from the
ctly (the largest valid
d. The smallest valid

hputedLane <ASN>.

may be used by data structures in other ITS standards.
DE_SecondOfTime

dOfTime data element defines the time interval between actions or events over a
, to define the interval between transmissions of probe messages. It is not nor

on:

INTEGER (0 &:.61) -—- units of seconds

blue 60 shall.be used for leap seconds

indicate a, full minute.

hlue 61 inddcates that the value is unavailable

is directly-used by the following two other data structures in this standard:

E-~ SnapshotTime <ASN>, and

0 second span. This
mally used for clock

MSG

MSG ProbeDataManagement (PDM)

<ASN>.

In addition, this item

7.177 Data Element:

may be used by data structures in other ITS standards.

DE_SegmentAttributel L

Use: The DE_SegmentAttributeLL data element is an enumerated list of attributes about the current lane segment which
may be enabled or disabled to indicate the presence or absence of the selected attribute on the segment. A segment is one
or more of the straight lines formed between each set of node points. It is common for a segment attribute to persist for
more than one set of node points if there is any curvature in the lane itself. The described attributes are all binary flags in
that they do not need to convey any additional data. Other attributes allow sending short data values to reflect a setting
which is set and persists in a similar fashion.


https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATI

ONAL

J2735® SEP2023

Page 198 of 275

ASN.1 Representation:

SegmentAttributell ::=

ENUMERATED {

-- Various values which can be Enabled and Disabled for a lane segment

-- General Items

reserved

doNotBlock

whiteLine

-- Porous Lane states, merging,

segment where a vehicle

may not come to a stop
segment where lane crossing is not al
such as the final few meters of a lan

turn outs, parking etc.

mergingLa
mergingla

curbOnLef
curbOnRig

loadingzo
loadingzo

turnOutPo
turnOutPo

adjacentP
adjacentP

-- Bike Lane Needs

adjacentB
adjacentB
sharedBik|
bikeBoxIn

-- Transi
transitSt

transitSt
transitSt

sharedwWit

i keLaneOnLeft
i keLaneOnRight
cLane

F'ront

t Needs
opOnLeft

bpOnRight

opInLane

hTrac¢kedVehicle

4

TeTeft ;= I ITatEsS poOTrouUs Tane

heRight ’

t , ——- 1indicates presence of curbs

ht ’

heOnLeft , ——- loading or drop off zones

heOnRight p

intOnLeft , ~—— opening to adjacent street/alley/road
intOnRight ’

b rkingOnLeft , —— side of road patking

b rkingOnRight ’

presencelof marked bike lanes

right of way is shared with bikes
whovmay occupy entire lane width

loading
to lane on lef
loading
to lane on rig
loading

any form of bus/transit
with pull in-out access
any form of bus/transit
with pull in-out access
any form of bus/transit
in mid path of the lane
lane is shared with train or trolley
not used for crossing tracks

lowed
e

ht

-- Pedestrian Support Attributes
safeIsland

lowCurbsP
rumbleStr

resent
ipPresent

audibleSignalingPresent

adaptiveT

imingPresent

rfSignalRequestPresent

partialCu

-- Lane geometry details

taperToLe
taperToRi

rbIntrusion

ft
ght

(see

4

14

-- begin/end a safety island in path

for ADA support

for ADA support

for ADA support

for ADA support

Supports RF push to walk technologies
path is blocked by a median or curb
but at least 1 meter remains open for
and at-grade passage

standard for defined shapes)
Used to control final path shape
Used to control final path shape

use
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taperToCenterLine , —— Used to control final path shape

-- Parking Lane and Curb Attributes

parallelParking , ——
headInParking , —— Parking at an angle with the street
freeParking , —— no restriction on use of parking
timeRestrictionsOnParking , -- Parking is not permitted at all times
-- typically used when the ‘parking’ lane
-- becomes a driving lane at times
costToPark , —— Used where parking has a cost
midBlockCurbPresent , —— a protruding curb near lane edge
unEvenPavementPresent , —— a disjoint height at lane edge

is used directly by one other data structure in this standard, a DF called DFy SegimentAttributeLLList

Used By: This ent
<ASN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: A descripfion of how to correctly encode and decode the types of this data glement as wel
may be developed bly SAE in another volume. This entry is expected to be developed\further.

7.178 Data Element]| DE_SegmentAttributeXY

Use: The DE_SegmeentAttributeXY data element is an enumerated list of-attributes about the current

as examples of use

lane segment which

may be enabled or djsabled to indicate the presence or absence of the selected attribute on the segment. A segment is one

or more of the straight lines formed between each set of node points: it is common for a segment
more than one set of node points if there is any curvature in the lane-itself. The described attributes
that they do not nedd to convey any additional data. Other atttibutes allow sending short data valug
which is set and persists in a similar fashion.

ASN.1 Representatjon:
SegmentAttriputeXY ::= ENUMERATED {
-- Vario values which can be Enabled and Disabled for a lane segmen

-—- Genera|ll Items

reserved .
doNotBlock , -- segment where a vehicle
-—- may not come to a stop
whitelLine , —— segment where lane crossing not allow

-— such as the final few meters of a lan

-- Porous| Lanesstates, merging, turn outs, parking etc.

merginglLapheleft , ~—— 1lndicates porous lanes
mergingLakeRieghe 7

curbOnLeft , —- 1indicates presence of curbs
curbOnRight ,

loadingzoneOnLeft , —— loading or drop off zones
loadingzoneOnRight ’

turnOutPointOnLeft , —— opening to adjacent street/alley/road
turnOutPointOnRight ,

adjacentParkingOnLeft , —— side of road parking
adjacentParkingOnRight ,

-- Bike Lane Needs
adjacentBikeLaneOnLeft , —— presence of marked bike lanes

tribute to persist for
re all binary flags in
s to reflect a setting

ed
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adjacentBikeLaneOnRight ,

sharedBikeLane , —— right of way is shared with bikes
-- who may occupy entire lane width

bikeBoxInFront p

-- Transit Needs

transitStopOnLeft , —— any form of bus/transit loading

-— with pull in-out access to lane on left
transitStopOnRight , —— any form of bus/transit loading

-- with pull in-out access to lane on right
transitStopInLane , —— any form of bus/transit loading

-- in mid path of the lane
sharedWithTrackedvVehicle , -- lane is shared with train or trolley

——TTotUSEdfOr TIoUSSINg tIacks

-- Pedestirian Support Attributes

safelIsland , —— begin/end a safety island in path
lowCurbsPfresent , —— for ADA support

rumbleStrfipPresent , —— for ADA support
audibleSignalingPresent , —— for ADA support

adaptiveTfimingPresent , —— for ADA support
rfSignalRequestPresent , —— Supports RF push towalk technologies
partialCufrbIntrusion , —— path is blocked by avmedian or curb

-- but at least 1 méfer remains open for [use
-- and at-grade passage

-- Lane geometry details (see standard for/idefined shapes)

taperTolLefft , —— Used to control final path shape
taperToRight , —— Used tosgontrol final path shape
taperToCenterLine , —— Used t@“control final path shape

-- Parkinjg Lane and Curb Attributes

parallelPprking , —=
headInParking , t-~Parking at an angle with the street
freeParkinhg ,*—— no restriction on use of parking
timeRestrfictionsOnParking.\,» —— Parking is not permitted at all times
-- typically used when the ‘parking’ landg
-—- becomes a driving lane at times
costToPark , —— Used where parking has a cost
midBlockCurbPreseint , —— a protruding curb near lane edge
unEvenPavementPxesent , —— a disjoint height at lane edge

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SegmentAttributeXYList
<ASN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: A description of how to correctly encode and decode the types of this data element as well as examples of use
may be developed by SAE in another volume.

7.179 Data Element: DE_SemiMajorAxisAccuracy
Use: The DE_SemiMajorAxisAccuracy data element is used to express the radius (length) of the semi-major axis of an

ellipsoid representing the accuracy which can be expected from a GNSS system in 5 cm steps, typically at a one sigma
level of confidence.
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ASN.1 Representation:
SemiMajorAxisAccuracy ::= INTEGER (0..255)
-- semi-major axis accuracy at one standard dev
-- range 0-12.7 meter, LSB = .05m
-- 254 = any value equal or greater than 12.70 meter
-- 255 = unavailable semi-major axis value
Used By: This entry is used directly by one other data structure in this standard, a DF called DF_PositionalAccuracy <ASN>.
In addition, this item may be used by data structures in other ITS standards.

7.180 Data Element: DE_SemiMajorAxisOrientation

Use: The DE_SemiMajorAxisOrientation data element is used to orientate the angle of the semi-major axis of an ellipsoid
representing the accuracy which can be expected from a GNSS system with respect to the coordinate] system.

ASN.1 Representatjon:
SemiMajorAxifgOrientation ::= INTEGER (0..65535)
-- orientation of semi-major axis
-- relatijve to true north (0~359.9945078786 degrees)
-— LSB unlits of 360/65535 deg = 0.0054932479
-- a val of 0 shall be 0 degrees
a val of 1 shall be 0.0054932479 degrees
-- a val of 65534 shall be 359.9945078786 deg
a val of 65535 shall be used for orientation unavailable

Used By: This entry |s used directly by one other data structure in this standard, a DF called DF_PositiohalAccuracy <ASN>.
In addition, this item[may be used by data structures in other ITS standards.

7.181 Data Element] DE_SemiMinorAxisAccuracy

Use: The DE_SemilMinorAxisAccuracy data element is_used to express the radius of the semi-minof axis of an ellipsoid
representing the acquracy which can be expected from’a GNSS system in 5 cm steps, typically at § one sigma level of
confidence.

ASN.1 Representatjon:
SemiMinorAxifgAccuracy ::= INTEGER (0..255)
-- semi-minor axis accuracy at one standard dev
-- range |0-12.7 meter; LSB = .05m
-- 254 pny value equal or greater than 12.70 meter
-- 255 unavailable semi-minor axis value

Used By: This entry |s used.directly by one other data structure in this standard, a DF called DF_PositiohalAccuracy <ASN>.
In addition, this item[maysbe used by data structures in other ITS standards.

7.182 Data Element: DE_SignalGrouplD

Use: The SignalGrouplID is an index used to map 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 represent all possible combinations of active
states (movements and phases in U.S. traffic terminology). All possible movement variations are assigned a unique value
within the intersection. Conceptually, the ID represents a means to provide a list of lanes in a set which would otherwise
need to be enumerated in the message. The values zero and 255 are reserved, so there may up to 254 different signal
group IDs within one single intersection. The value 255 represents a protected-Movement-Allowed or
permissive-Movement-Allowed condition that exists at all times. 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).


https://saenorm.com/api/?name=ed4898993ff80bc5264682851da175ea

SAE INTERNATIONAL J2735® SEP2023

Page 202 of 275

ASN.1 Representation:

SignalGroupID ::= INTEGER (0..255)
-- The value 0 shall be used when the ID is
-- not available or not known
-- the value 255 is reserved to indicate a
-—- permanent green movement state
-- therefore a simple 8 phase signal controller
-—- device might use 1..9 as its groupIDs

Used By: This entry

is directly used by the following four other data structures in this standard:

DF DF_Connection <ASN>, and
DF DF MovementState <ASN>, and
DF DF_PrioritizationResponse EU <ASN>, and
DF DF_SignalHeadLocation EU <ASN>.

In addition, this item
7.183 Data Element:

Use: The SignalReq
controller sequence
setting of the most s

A value of B’'1111’ in
reserved when used

ASN.1 Representat
SignalReqgSch
-—- Encod

-- upper

-- Bit 7

-- Remai

-- Range

-- the r

-- to be

-- reque

-—- while

-- lower

may be used by data structures in other ITS standards.
DE_SignalReqScheme

Scheme data element is used in a priority or preempf request frame to select whig
gnificant bit and what data frame it is used in.

dicates a request for cabinet flash when the*data element is used in a preempt.
for a priority request. The value B’0000Q’is'reserved.

on:
eme ::= OCTET STRING (SIZE (1))
~d as follows:

nibble: Preempt #:

(MSB) 1 = Preempt, and 0 = Priority
hing 3 bits:

of 0..7. The.values of 1..6 represent
cspective controller preempt or Priority
activateds\The value of 7 represents a
st for a.C¢abinet flash prempt,

the value of 0 is reserved.

nibble: Strategy #:

h preempt or priority

s to be activated. The data element has either a priority value or a preemption valfie, depending on the

The value B'0111’ is

-—- Range

s 0..15 and is used to specify a desired

-—- strat
-— Curre
—-— shoul

egy (i1f available).
ntly no strategies are defined and this
d be zero.

Remarks: In use, the vehicle must determine which preempt number or priority number to request by analyzing its location
relative to the map layer information.

7.184 Data Element:

DE_SignPrority

Use: The relative importance of the sign, on a scale from zero (least important) to seven (most important).
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ASN.1 Representat

SignPrority ::

-— 0 as 1

ONAL J2735® SEP2023
ion:

= INTEGER (0..7)
east, 7 as most

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrame

<ASN>. In addition, t

7.185 Data Element:

his item may be used by data structures in other ITS standards.

DE_SireninUse

Use: A data element which is set if any sort of audible alarm is being emitted from the vehicle. This includes various common
sirens as well as backup beepers and other slow speed maneuvering alerts.

Used to reflect any type or style of audio alerting when a vehicle is progressing and transmitting V2X messages to others

about its path. Inten
during maneuvers) @

ASN.1 Representatj

SirenInUse :
unavail
notInUs
inUse
reserve

}

Used By: This entry
In addition, this item

7.186 Data Element;
Use: Indicates the ty
ASN.1 Representat

SnowType ::

packed,
loose,

}

Used By: This entry
this item may be use

7.187 Data Element:

Hed to be used as part of the V2X safety message for public safety vehicles (arn
perating in the area.

on:
:= ENUMERATED {
bble (0), —-- Not Equipped or unavailable

=)

14
14
14

— o~ —~

1)
2)
ol 3) -— for future use

is used directly by one other data structure in this standard, a DF called DF_Emerd

d others which alert

encyDetails <ASN>.

may be used by data structures in other ITS standards.

DE_SnowType

on:
ENUMERATED {

is used directly\by one other data structure in this standard, a DF called DFE_Snov

pe of snow. This DF may be extended.ir the future to support more specific characteristics.

V<ASN>. In addition,

d by data, sirUctures in other ITS standards.

DE_S&peedAdvice

Use: This data elenpent represents the recommended velocity of an object, typically a vehicle spe¢

expressed in unsigned units of 0.1 m/s.

ASN.1 Representation:

SpeedAdvice ::

INTEGER

(0..500)

-— LSB units are 0.1 m/s"2
-- the value 499 shall be used for values at or greater than 49.9 m/s
-- the value 500 shall be used to indicate that speed is unavailable

d along a roadway,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_AdvisorySpeed <ASN>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: Note the conversion guidance provided in 11.5 for situations in which units of mph and m/s are mixed.
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7.188 Data Element: DE_SpeedConfidence

Use: The DE_SpeedConfidence data element is used to provide the 95% confidence level for the currently reported value
of DE_Speed, taking into account the current calibration and precision of the sensor(s) used to measure and/or calculate
the value. This data element is only to provide the listener with information on the limitations of the sensing system, not to
support any type of automatic error correction or to imply a guaranteed maximum error. This data element should not be
used for fault detection or diagnosis, but if a vehicle is able to detect a fault, the confidence interval should be increased
accordingly. The frame of reference and axis of rotation used shall be in accordance with that defined Section 11.

ASN.1 Representation:

SpeedConfidence ::= ENUMERATED ({
unavailable (0), -- Not Equipped or unavailable
precl00ms (1), -- 100 meters/sec
preclOms (2), —-- 10 meters/sec
precbms (3), —— 5 meters/sec
preclms (4), -1 meters/sec
precO-1ms (5), -- 0.1 meters/sec
prec0-05mjs (6), —-- 0.05 meters/sec
prec0-0lms (7) -- 0.01 meters/sec

}

Used By: This entry|is directly used by the following three other data structures in\this standard:

DF [DF _AdvisorySpeed <ASN>,“and
DF [DF Speed Heading Throttle Confidence <ASN>, and
DF DF VehicleStatus <ASN>,

In addition, this item|may be used by data structures in othefITS standards.
7.189 Data Element] DE_SpeedLimitType
Use: The SpeedLim|tType data element relates the type of speed limit to which a given speed refers.

ASN.1 Representatjon:

SpeedLimitType ::= ENUMERATED {

unknown, -- Speed limit type not available

maxSpeednSchoolZone; -- Only sent when the limit is active

maxSpeedlnSchoolZéneWhenChildrenArePresent, —-- Sent at any time

maxSpeedInConstxuctionZone, -- Used for work zones, incident zones, [etc.
-- where a reduced speed is present

vehicleMlinSpeed,

vehicleMpXSpeed, -- Regulatory speed limit for general traffic

vehicleNightMaxSpeed,

truckMinSpeed,
truckMaxSpeed,
truckNightMaxSpeed,

vehiclesWithTrailersMinSpeed,

vehiclesWithTrailersMaxSpeed,
vehiclesWithTrailersNightMaxSpeed,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RegulatorySpeedLimit
<ASN>. In addition, this item may be used by data structures in other ITS standards.
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7.190 Data Element: DE_SpeedProfileMeasurement

Use: The DE_SpeedProfileMeasurement data element represents the average measured or reported speed of a series of
objects traveling in the same direction over a period of time.

ASN.1 Representation:
SpeedProfileMeasurement ::= GrossSpeed

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_SpeedProfileMeasurementList <ASN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Note the conversion guidance provided in 11.5 for situations in which units of mph and m/s are mixed.

7.191 Data Element| DE_Speed

Use: This data element represents the vehicle speed expressed in unsigned units of 0.02 m/s.-A vdlue of 8191 shall be
used when the speefl is unavailable.

ASN.1 Representatjon:
Speed ::= IN[FEGER (0..8191) -- Units of 0.02 m/s

-—-| The value 8191 indicates that
--| speed is unavailable

Used By: This entry|is directly used by the following two other data structures in this standard:

DF [DF BSMcoreData <ASN>, and

DF DF PathHistoryPoint <ASN>.
In addition, this item[may be used by data structures in other’ITS standards.

Remarks: This element has been maintained for use by the BSM message. For all new work, the enfry DE_Velocity shall
be used.

7.192 Data Element] DE_SSPindex

Use: The SSP indey is included in this document to maintain backward compatibility. It is always sef| to zero and ignored
upon reception.

ASN.1 Representatjon:
SSPindex ::=| INTEGER (0..31)

Used By: This elemgnt-s included in the following four data structures in this standard:

DF DF_EmergencyDetails <ASN>, and
DF DE_PrivilegedEvents <ASN>, and
DF DF_TrailerData <ASN>, and
DF DF_TravelerDataFrame <ASN>.

In addition, this item may be used by data structures in other ITS standards.
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7.193 Data Element:

DE_ StabilityControlStatus

Use: The DE_StabilityControlStatus data element reflects the current state of the stability control system. The element can
inform others that the vehicle is not equipped with stability control or, if equipped, if the stability control status is unavailable.
If the vehicle is equipped with stability control and the status is available, the element reports whether the system is in an
off, on, or engaged state.

ASN.1 Representat
StabilityCon
unavailab

off

on
engaged
}

Used By: This entr
<ASN>. In addition, {

Remarks: A typical
turn. This data is co
too far off-axis, corr
driver’s actions.

7.194 Data Element:

Use: The DE_StafionlID has been included into SAE J2735, to support the optional Euro

“PrioritizationRespor

ASN.1 Representat
StationID ::

Used By: This entry,

ion:

trolStatus = ENUMERATED ({
le (0), -- B’00 Not Equipped with SC
-= or SC status is unavailable
(1), -- B’01 Off
(2), -—- B’10 On or active (but not engaged)
(3) -—- B"11 stability control 1s EkEngaged

is used directly by one other data structure in this standard, a DF called DF

BrakeSystemStatus

his item may be used by data structures in other ITS standards.

Stability control unit uses the vehicle’s yaw rate to determine how far off-axis a vel
frelated with wheel speed, steering angle and acceleration véctors. If the vehiclg
pctive action is taken by automatically applying braking force to separate wheels

DE_StationID

Se.

on:
INTEGER

(0..4294967295)

is directly used by the following-three other data structures in this standard:

DF DF_VehiclelD <ASN>, and
DF DF PrioritizationResponse EU <ASN>, and
DF DF VehicleTekanePosition EU <ASN>.

In addition, this item

7.195 Data Element:

may be-used by data structures in other ITS standards.

DE (SteeringWheelAngleConfidence

icle is while taking a
is determined to be
independent of the

pean data element

Use: The DE_SteeringWheelAngleConfidence data element is used to provide the 95% confidence level for the currently
reported value of DE_SteeringWheelAngle, taking into account the current calibration and precision of the sensor(s) used
to measure and/or calculate the value. This data element is only to provide information on the limitations of the sensing
system, not to support any type of automatic error correction or to imply a guaranteed maximum error. This data element
should not be used for fault detection or diagnosis, but if a vehicle is able to detect a fault, the confidence interval should
be increased accordingly. The frame of reference and axis of rotation used shall be in accordance with that defined in

Section 11.
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ASN.1 Representati

SteeringWheelAngleConfidence

on:

ENUMERATED {

unavailable (0), -- B’00 Not Equipped with Wheel angle
—-— or Wheel angle status is unavailable

prec2deg (1), -- B’01 2 degrees

precldeg (2), -- B’10 1 degree

prec0-02deg (3) -- B’11 0.02 degrees

}

Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF AccelSteerYawRateConfidence <ASN>, and
DF DF ConfidenceSet <ASN>, and
DF DF VehicleStatus <ASN>,

In addition, this item
7.196 Data Element:

Use: The rate of cH
381 degree/s in eithg

ASN.1 Representat
SteeringWhee

-- LSB is| 3 degrees per second

Used By: This entry
addition, this item m

Remarks: This elen
pothole in the roadw

7.197 Data Element:

Use: The angle of tihe driver’s steering‘wheel, expressed in a signed (to the right being positive) val

1.5 degrees.

ASN.1 Representat

SteeringWhee
LSB u
+001

may be used by data structures in other ITS standards.
DE_SteeringWheelAngleRateOfChange

ange of the angle of the steering wheel, expressed in,sighed units of 3 degrs
r direction, to the right being positive. Values beyond thisrange shall use the last

on:
1l AngleRateOfChange

INTEGER

(=1269N00127)

is used directly by one other data structure in this standard, a DF called DF_Vehi

e/s over a range of
alue (-127 or +127).

cleStatus <ASN>. In

by be used by data structures in other\FS standards.

hent may be used by road maintenance operations to determine the presence
ay.

DE_SteeringWheelAngle

-126
+126
+127

of an obstruction or

e with LSB units of

jon:

I Anglet= INTEGER (-126..127)

nits\of 1.5 degrees, a range of -189 to +189 degrees
=~+17.5 deg

E =180 deg and beyond

+189 deg and beyond
to be used for unavailable

Used By: This entry is directly used by the following two other data structures in this standard:

DF

DF BSMcoreData

<ASN>, and

DF

DF VehicleStatus

<ASN>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: In the prior editions of the standard (pre-2015), this was constructed as a BLOB. It has now been converted for

UPER use.
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7.198 Data Element: DE_SunSensor

Use: The DE_SunSensor data element is intended to inform others as to the level of sunlight in the area the vehicle was
traveling at the time a Probe Data snapshot was taken. The value of the sun sensor data element ranges from 0 to 2000,
with zero indicating “complete darkness,” and 2000 indicating “maximum sunlight.” This information can be sent to vehicles
approaching the area to tell drivers to be prepared for sunny/clouding/cloudy conditions ahead or to a weather server for
monitoring weather conditions in the area.

ASN.1 Representation:
SunSensor ::= INTEGER (0..1000)
-- units of watts/m2

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <ASN>. In
addition, this item may be used by data structures in other ITS standards.

7.199 Data Element]DE_TemporarylD

Use: This is the 4 od
will change periodic
Because this value i
the message set. O
also DE_StationID w

ASN.1 Representat

TemporaryID |::

Used By: This entry,

tet random device identifier, called the TemporarylD. When used for a mobile O
blly to ensure the overall anonymity of the vehicle, unlike a typical wireless or

her devices, such as infrastructure (RSUs), may have a fixed\value for the tem
hich is used in other deployment regions.

on:

OCTET STRING

(SIZE(4))

is directly used by the following six other datazstructures in this standard:

DF DF BSMcoreData <ASN>, and
DF DDF_VehiclelD <ASN>, and
MSG NMSG CommonSafetyRequest(€CSR) <ASN>, and
MSG NMSG_EmergencyVehicleAlert (EVA) <ASN>, and
MSG MSG _IntersectionColfisionAvoidance (ICA)  <ASN>, and
MSG MSG_PersonalSafetyMessage (PSM) <ASN>.

In addition, this item

may béused by data structures in other ITS standards.

Remarks: The circu

mstances and times at which various V2X devices (notably OBUs) create and

U device, this value
ired 802 device ID.

5 used as a means to identify the local vehicles that are interaéting during an engounter, it is used in

orary ID value. See

change their current

temporary ID is a co

nplex application level topic. It should be noted that the temporary ID IS not the sa

me as a device MAC

value, although when used as a means to uniquely identify a device, both have many common properties. It should further
be noted that the MAC value for a mobile OBU device (unlike a typical wireless or wired 802 device) will periodically change

to a new random val

7.200 Data Element:

ue to ensure the overall anonymity of the vehicle.

DE_TerminationDistance

Use: Provides a Distance-to-Live type of time-out. Allows users to provide the distance driven until the probe management

process ceases and

ASN.1 Representat

TermDistance ::

Used By: This entry

the default condition is applied.

ion:

INTEGER -— units in meters

(1..30000)

is used directly by one other data structure in

this standard,

a MSG called

MSG_ProbeDataManagement (PDM) <AsSN>. In addition, this item may be used by data structures in other ITS standards.
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7.201 Data Element: DE_TerminationTime

Use: Provides a Time-to-Live type of time-out. Allows users to provide the number of seconds at which time the probe
management process ceases and the default condition is applied.

ASN.1 Representation:
TermTime ::= INTEGER (1..1800) -- units of sec

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_ProbeDataManagement (PDM) <AsSN>. In addition, this item may be used by data structures in other ITS standards.

7.202 Data Element: DE_ThrottleConfidence

Use: The DE_ThrottleConfidence data element is used to provide the 95% confidence level for the currently reported value
of DE_Throttle, taking into account the current calibration and precision of the sensor(s) used to-measure and/or calculate
the value. This data plement is only to provide information on the limitations of the sensing system, not to support any type
of automatic error cprrection or to imply a guaranteed maximum error. This data element\should not be used for fault
detection or diagnosijs, but if a vehicle is able to detect a fault, the confidence interval should'be incregsed accordingly. If a
fault that triggers the MIL is of a nature to render throttle performance unreliable, then“ThrottleConfidence should be
represented as “notBquipped.”

ASN.1 Representatjon:

ThrottleConffidence ENUMERATED {

unavailablle (0), —— B’00 Not Equipped or unavailable
preclOperfent (1), -- B’01 10 percent Confidence level
preclpercent (2), -- B"10 1 percent Confidence level
precO-5pefrcent (3) -- B’11 0.5 percent Gonfidence level

}
Used By: This entry|is directly used by the following two qther data structures in this standard:

DF DF ConfidenceSet <ASN>, and

DF [DF Speed Heading Throttle»Confidence <ASN>.

In addition, this item|may be used by datasstructures in other ITS standards.
7.203 Data Element] DE_ThrottlePasition
Use: The position of|the throttle\in the vehicle, expressed in units of 0.5% of range of travel, unsigned

ASN.1 Representatjon:
ThrottlePosiftion "::= INTEGER (0..200) -- LSB units are 0.5 percent

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <ASN>. In
addition, this item may be used by data structures in other ITS standards.
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7.204 Data Element: DE_TimeConfidence

Use: The DE_TimeConfidence data element is used to provide the 95% confidence level for the currently reported value of
time, taking into account the current calibration and precision of the sensor(s) used to measure and/or calculate the value.
This data element is only to provide information on the limitations of the sensing system, not to support any type of automatic
error correction or to imply a guaranteed maximum error. This data element should not be used for fault detection or
diagnosis, but if a vehicle is able to detect a fault, the confidence interval should be increased accordingly.

ASN.1 Representation:

}

TimeConfidence ::= ENUMERATED {
unavailable (0), —-- Not Equipped or unavailable
time-100-000 (1), —-- Better than 100 Seconds
time-050-000 (2), —-- Better than 50 Seconds
time-020-pP00 (3), —- Better than 20 Seconds
time-010-[000 (4), -- Better than 10 Seconds
time-002-[000 (5), —-- Better than 2 Seconds
time-001-[000 (6), —-— Better than 1 Second
time-000-H00 (7), —-- Better than 0.5 Seconds
time-000-R0OO (8), —-—- Better than 0.2 Seconds
time-000-[L00 (9), —-- Better than 0.1 Seconds
time-000-[050 (10), -- Better than 0.05 Seceonds
time-000-[020 (11), -- Better than 0.02 Seconds
time-000-[010 (12), -- Better than 0.01/Seconds
time-000-005 (13), —-- Better than 0.005"Seconds
time-000-002 (14), -- Better than 03002 Seconds
time-000-[001 (15), -- Better than «0x001 Seconds
-— Better 1 ms
time-000-[000-5 (16), —-- Better thaw 0.000,5 Seconds
time-000-[000-2 (17), —-- Better .than 0.000,2 Seconds
time-000-[000-1 (18), —-- Bettexsthan 0.000,1 Seconds
time-000-000-05 (19), -- Bettier than 0.000,05 Seconds
time-000-[000-02 (20), -- Better than 0.000,02 Seconds
time-000-000-01 (21), -=(Bé&tter than 0.000,01 Seconds
time-000-[000-005 (22), - 'Better than 0.000,005 Seconds
time-000-[000-002 (23) 4 - Better than 0.000,002 Seconds
time-000-[000-001 (24), —-- Better than 0.000,001 Seconds
-- Better than 1 pus

time-000-000-000-5 (25), Better than 0.000,000,5 Seconds
time-000-[000-000-2 (206), Better than 0.000,000,2 Seconds
time-000-[000-000-1 (27), Better than 0.000,000,1 Seconds
time-000-000-000~Q% (28), Better than 0.000,000,05 Seconds
time-000-000-000~02 (29), Better than 0.000,000,02 Seconds
time-000-000<000-01 (30), Better than 0.000,000,01 Seconds
time-000-00.0¥000-005 (31), Better than 0.000,000,005 Seconds
time-000-000-000-002 (32), Better than 0.000,000,002 Seconds
time-000-000-000-001 (33), Better than 0.000,000,001 Seconds

Better than 1 nanosecond
time-000-000-000-000-5 (34), Better than 0.000,000,000,5 Seconds
time-000-000-000-000-2 (35), Better than 0.000,000,000,2 Seconds
time-000-000-000-000-1 (36), Better than 0.000,000,000,1 Seconds
time-000-000-000-000-05 (37), Better than 0.000,000,000,05 Seconds
time-000-000-000-000-02 (38), Better than 0.000,000,000,02 Seconds
time-000-000-000-000-01 (39) Better than 0.000,000,000,01 Seconds
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Used By: This entry is directly used by the following two other data structures in this standard:

DF DF_ConfidenceSet <ASN>, and

DF DF FullPositionVector <ASN>.

In addition, this item may be used by data structures in other ITS standards.

7.205 Data Element: DE_TimelntervalConfidence

Use: This is the statistical confidence for the predicted time of signal group state change. For evaluation, the formula
107 (x/a)-b with a=82.5 and b=1.3 was used. The values are encoded as probability classes with proposed values listed in

the below table in the ASN.1 specification

ASN.1 Representatjon:

TimeIntervallonfidence ::= INTEGER (0..15)
-- Value Probability
-- 0 21%

-- 1 36%
-- 2 47%
—= 3 56%
-— 4 62%
-- 5 68%
-- 6 73%
-- 7 77%
—= 8 81%
—= 9 85%
-- 10 88%
-- 11 91%
-- 12 94%
—= 13 96%
-— 14 98%
-- 15 100%

Used By: This entry|is directly used by the following two other data structures in this standard:

DF DF TimeChangeDetails <ASN>, and

DF DF REG MoveméntEvent JPN <ASN>.

In addition, this item|may be used by data structures in other ITS standards.

7.206 Data Element]| DE\TimeMark

Use: The TimeMark data element is used to relate a moment in UTC (Coordinated Universal Time)-based time when a
signal phase is predicted to change, with a precision of 1/10 of a second. A range of 60 full minutes is supported and it can
be presumed that the receiver shares a common sense of time with the sender which is kept aligned to within a fraction of

a second or better.

If the value of TimeMark is greater than the current time, it applies in the current hour, and if it is less than the current time,
it applies in the next hour. When the value to be used is undefined or unknown, a value of 36111 shall be sent. Note that

leap seconds are also supported.
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ASN.1 Representation:

TimeMark ::

INTEGER (0..36111)

-- In units of 1/10th second from UTC time in the current or next hour
-- A range of 0~35999 covers one hour

-- The values 36000..36009 are used when a leap second occurs
-—- The values 36010..36110 are reserved for future use

-- 36111 is to be used when the value is undefined or unknown
-- Note that this is NOT expressed in GPS time or in local time

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TimeChangeDetails
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.207 Data Element:

DE_TimeOffset

Use: The DE_Time
a set of measurem

The above methodo,
the Use paragraph o

ASN.1 Representatj

TimeOffset
-—- LSB un

1

ffset data element is used to convey an offset in time from a known point. It iS\ty
ts made in the recent past, such as a set of path points.

ogy is used when the offset is incorporated in data frames other than DF_PathH
f DF_PathHistory for the methodology to calculate this data elementfor'use in DR

on:

INTEGER (1..65535)
its of of 10 mSec,

-- with
-- a val
-- a val

Used By: This entry

DF 1

3

range of 0.01 seconds to 10 minutes and 55.34 seconds
of 65534 to be used for 655.34 seconds or greater
of 65535 to be unavailable

is directly used by the following two other data structures in this standard:

F PathHistoryPoint <ASN>, and

DF 1

F TrailerHistoryPoint <ASN>.

In addition, this item

7.208 Data Element:

may be used by data structures in other ITS standards.
DE_TractionControlStatus

onControlStatus data element reflects the status of the vehicle traction control s

Use: The DE_Tracti
can inform others t

unavailable. If the vghicle is equipped with traction control and the status is available, the element
system is in an off, gn, or engaged state.

ASN.1 Representatjon:
TractionContodStatus

at the vehicle~is not equipped with traction control or, if equipped, if the tract

bically used to relate

istoryPoint. Refer to
_PathHistoryPoint.

ystem. The element
jon control status is
reports whether the

ENUMERATED {

unavailab

off

on
engaged
}

le (0), -- B’00 Not Equipped with traction control
- or traction control status is unavailable
(1), -- B’01 traction control is Off
(2), -- B’10 traction control is On (but not Engaged)
(3) -- B’11 traction control is Engaged

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_BrakeSystemStatus

<ASN>. In addition, t

his item may be used by data structures in other ITS standards.
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7.209 Data Element: DE_TrailerMass
Use: The DE_TrailerMass data element is used to relate the current mass of a trailer.

ASN.1 Representation:
TrailerMass ::= INTEGER (0..255)
-- object mass with LSB steps of 500 kg (~1100 1bs)
-- the value zero shall be uaed for an unknown mass value
-- the value 255 shall be used any mass larger than 127,500kg
-- a useful range of 0~127.5 metric tons.

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TrailerUnitDescription
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.210 Data Element] DE_TransitStatus
Use: The TransitStajus data element is used to relate basic information about the transit busrunin progress. This is typically
used in a priority request to a signalized system and becomes part of the input processing for’how tha{ system will respond
to the request.

ASN.1 Representatjon:

TransitStatups ::= BIT STRING {
none (0), —-- nothing is active
anADAuse (1), —-- an ADA access is in progress\Awheelchairs, kneelling, etc.)
aBikeLoad (2), -- loading of a bicycle is in Pprogress
doorOpen (3), —— a vehicle door is open £Or passenger access
occM (4),
occL (5)

-- bits [four and five are used to relafe the
-- the rplative occupancy of the vehigle, with
-- 00 ap least full and 11 indicating a

-— closefto or full condition

} (SIZE(j))

Remarks: Most of these values are used to detect that the transit vehicle is not in a state where movement can occur (and
that therefore any priority signal should hetigriored until the vehicle is again ready to depart). Two bjts (bits 4 and 5) are
used to relate the relative occupancy ofithe vehicle.

7.211 Data Element] DE_TransitVehicleOccupancy
Use: The TransitVehicleOccupancy data element is used to relate basic level of current ridership.

ASN.1 Representatjons

TransitVehic[leOccupancy ::=
occupancyuUnknown (0),
occupancyEmpty (1),
occupancyVeryLow (2),
occupancyLow (3),
(4),
(5),
(6),

(7)

ENUMERATED {

occupancyMed
occupancyHigh
occupancyNearlyFull
occupancyFull

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RequestorDescription
<ASN>. In addition, this item may be used by data structures in other ITS standards.
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7.212 Data Element:

DE_TransitVehicleStatus

Use: The TransitVehicleStatus data element is used to relate basic information about the transit run in progress. This is
typically used in a priority request to a signalized system and becomes part of the input processing for how that system will
respond to the request.

ASN.1 Representation:
TransitVehicleStatus = BIT STRING {

loading (0), -- parking and unable to move at this time
anADAuse (1), —-- an ADA access 1is in progress (wheelchairs, kneeling, etc.)
aBikeLoad (2), -- loading of a bicycle is in progress
doorOpen (3), -— a vehicle door is open for passenger access
charging (4), —-- a vehicle is connected to charging point
atStopLipe (9) —-— a vehicle 1s at the stop Iine for the Ilane it 19 in
} (SIZE(R))

Used By: This entry is used directly by one other data structure in this standard, a DF called"DF_HRequestorDescription

<ASN>. In addition, {

Remarks: Most of th
that therefore any pr

7.213 Data Element:
Use: The DE_Trans

ASN.1 Representat
Transmission

neutral
park
forwardGe
reverseGe
reservedl
reserved?2
reserved3
unavailab
-—- Any re
}

Used By: This entry

DF 1

his item may be used by data structures in other ITS standards.

ese values are used to detect that the transit vehicle in not in a-state where move)
ority signal should be ignored until the vehicle is again ready to depart).

DE_TransmissionState

MmissionState data element is used to provide the current state of the vehicle trans

jon:
State ::= ENUMERATED {
(0), —-- Neutral
(1), -- Park
brs (2), -- Forward gears
brs (3), -- Reverse gears
(4),
(5),
(),
le (7) -- not-équipped or unavailable value,

lated speed isfrelative to the vehicle reference frame used

is directly used by the following two other data structures in this standard:

F BSMcoreData

<ASN>, and

DF 1

ment can occur (and

mission.

F~TransmissionAndSpeed <ASN>.

In addition, this item

7.214 Data Element:

may be used by data structures in other ITS standards.

DE_TravelerinfoType

Use: The DE_TravelerinfoType data element provides the type of message to follow in the rest of the message frame
structure. It is used in the traveler information message, which may contain several such structures.
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ASN.1 Representation:

TravelerInfoType = ENUMERATED {
unknown (0),
advisory (1),
roadSignage (2),
commercialSignage (3),

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrame
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.215 Data Element:

DE_UniqueMSG_ID

Use: The DE_Uniqu
other supporting me

ASN.1 Representat

UniqueMSGID [::

Used By: This entry
Message (TIM) <AS

eMSG_ID data element provides a relatively unique value which can be uséd-t
5sages in other formats.

on:

OCTET STRING

(SIZE(9))

is used directly by one other data structure in this standard; aMSG called MSG

b connect to (link to)

Travelerinformation

N>, In addition, this item may be used by data structures in©ther ITS standards.

7.216 Data Element:

Use: A valid internet
combined with the

case-insensitive. Lo
very last character o
total of up to 26+105
short value is to be u
from both the base ¢

ASN.1 Representat
URL-Base ::

Used By: This entry
Message (TIM) <aAg

DE_URL_Base

style URI/URL in the form of a text string which will form the base of a compoun
URL-short data element, will link to the designated resource. The string is f
vercase is recommended. The protocol toxbe used (such as http) should be giv|
f the string may be used to differentiate multiple URL-base values in a single syst

sed with (a matching first character.in'the URL-short value is also used). These ch
nd short data elements before combining to create the final URL/URI value.

on:

IASString (SIZE (1. .45))

is used directly bylone other data structure in this standard, a MSG called MSG

36 such base addresses to exist. Thisdast character is then used to differentiate

d string which, when
o be interpreted as
En in the string. The
bm. This allows for a
which base a given
practers are stripped

Travelerinformation

N>, In addition, this'item may be used by data structures in other ITS standards.

Remarks: It is the r
networks, and that
network access to w|

sponsibility,0f the local deployment to ensure that all parties can reach the URL
e protocols used are acceptable to all. In other words, do not use URLs whic
Drk.

given over their own
N depend on private

7.217 Data Element:

DE URL Link

Use: A valid internet style URI/URL in the form of a text string which will link to the designated resource.

ASN.1 Representat
URL-Link ::

ion:

IA5String (SIZE(1..255))

Remarks: It is the responsibility of the local deployment to ensure that all parties can reach the URL given over their own
networks, and that the protocols used are acceptable to all.
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7.218 Data Element: DE_URL_Short

Use: A valid internet style URI/URL in the form of a text string which will be used as the final portion of a compound string
which, when combined with the URL-Base data element, will link to the designated resource. The string is to be interpreted
as case-insensitive. Lower case is recommended. The very first letter of the string shall be used to differentiate which one
of multiple URL-Base values in a single system is to be used. This allows for a total of up to 26+10=36 such base addresses
to exist. This initial letter is then stripped off and used to differentiate which base a given short value is to be used with.

ASN.1 Representation:
URL-Short ::= IA5String (SIZE(1..15))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TravelerDataFrame
<ASN>. In addition, this item may be used by data structures in other ITS standards.

Remarks: It is the rlsponsibility of the local deployment to ensure that all parties can reach the lURL [given over their own
networks, and that the protocols used are acceptable to all.

7.219 Data Element)| DE_UserSizeAndBehaviour

Use: The DE_UserSizeAndBehaviour data element is used to describe the overall-stature of a user and user behaviours
which may be of spgcial note.

ASN.1 Representatjon:
UserSizeAndBghaviour ::= BIT STRING {
unavailablle (0),
smallStatjure (1), —-- less¢than 150 cm high
largeStatjure (2),
erraticMoping (3),
slowMoving (4)

} (SIZE (b, ...))

--wthose who move a bit slowly

Used By: This pntry is used directly by one other data structure in this standarf, a MSG called
MSG_PersonalSafetyMessage (PSM) <AsSN>. In addition, this item may be used by data structures infother ITS standards.

7.220 Data Element] DE_VariationStdDev
Use: The standard deviation of variation of measured mean of the vertical or horizontal road roughnegs.

ASN.1 Representatjon:
VariationStdpev ::=, INTEGER (0..2500)
-- Standard deviation in microns

Used By: This entry|is-used directly by one other data structure in this standard, a DF called DF_RoadRoughness <ASN>.
In addition, this itemlmay be used by data structures in other ITS standards

7.221 Data Element: DE_VehicleEventFlags

Use: The vehicle event flags data element conveys the sender’s state with regard to a set of events. For each event, the
sender has the option to set the flag to one if the stated criteria are met, but it is not required to do so. The set of event flags
and their respective minimum criteria are listed below. These definitions and criteria are normative. The Event Flag data
element should not be included in a message unless at least one vehicle event flag is set to one. When one or more criteria
associated with an event are no longer satisfied, the sender shall set the flag to zero in any vehicle event flag data element
it sends. The presence of the vehicle event flag element in a message indicates that an unusual event has occurred. A
vehicle receiving such a message might decide to process it differently than a message that does not include the vehicle
event flag element. When a given event flag is set to one the message might include related optional data as well. Further
details of these operational concepts can be found in the relevant standards.
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If no further normative requirements are provided, the below flags shall be used as given below.

e Hazard Lights: The hazard lights are active.

e Stop Line Violation: The vehicle anticipates that it will pass the stop line without coming to a full stop before reaching it.

e ABS: System activated exceeding 100 ms in length and active.
e Traction Control: System activated exceeding 100 ms in length and active.

o Stability Control: System activated exceeding 100 ms in length and active.

riala: Tha vaohiola o Lo L7

tapial and lacardad
T

such.

Hazardous Mate

Hard Braking: A
the vehicle is de

Lights Changed:
of the lights is pr

Wipers Changeq
state of the wipég

Flat Tire: The ve

Disabled Vehicld

Air Bag Deploynpent: At least one airbag has been deployed.

Jack Knife: One

T ahiclaic-l ba carmina haooord o oot ae o H-S=Y ac
oS TV CTCrC TS 1t oW tO O C—Carty mgTazaraou STt rararta o prataratt™S

Class 7 to 13 or a Class 4 vehicle is decelerating at a level greater than 022-g.
Celerating at a level of greater than 0.4 g.

The status of the external lighting of the vehicle has changed withintthe last 2 sec
esented in another element.)

: The status of wipers (front or rear) of the vehicle has changed within the last 2
s is presented in another element.)

hicle has determined that at least one tire has run flat.

: Any vehicle that considers itself disabled.

or more trailers connected to a vehicle have jack knifed.

For all other classes

bnds. (The new state

seconds. (The new

ASN.1 Representat
VehicleEvent

on:
F'lags

BIT STRING" {

eventHazal
eventStop
eventABSa
eventTrac
eventStab
eventHazal
eventRese
eventHard|
eventLigh
eventWipe

rdLights
[LineViolation
ctivated
tionControlLdss
ilityContrelactivated
rdousMatérdals

rvedl

Braking

t sChanged

-- Intersection Violation

r'sChanged

eventFlat

ire

eventDisabledVehicle

eventAirBagDeployment
eventJackKnife
} (SIZE (13, ...,

~—_~ e~~~ N~~~ ~ ~ ~ —~ ~
PR RPRPHWOOOW-JOU H WDNEHE O
WN R O——— — — — — — — —

— — — ~— N N N N N N N N N~

14) )

Used By: This entry is directly used by the following two other data structures in this standard:

DF

MSG

DF_VehicleSafetyExtensions

MSG IntersectionCollisionAvoidance (ICA)

<ASN>, and

<ASN>.

In addition, this item may be used by data structures in other ITS standards.

, —— The DisabledVehicle DF may also be sent
4

-- Applies to vehicles with trailer(s)
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Remarks: This data element appears in the Part Il section of the BSM and is expected to be present when various potentially
dangerous events (such as hard braking) have been declared by the sender. Additional data elements in the message may
provide more details on the cause of this event.

7.222 Data Element: DE_VehicleHeight

Use: The height of the vehicle, measured from the ground to the highest surface, excluding any antenna(s), and expressed
in units of 5 cm. In cases of vehicles with adjustable ride heights, camper shells, and other devices which may cause the

overall height to vary, the largest possible height will be used. In the case of motorcycles, the height includes 1 m added to
account for the rider.

ASN.1 Representation:
VehicleHeight ::= INTEGER (0..127)
-- the hpight of the wvehicle
-- LSB upnits of 5 cm, range to 6.35 meters

Used By: This entry|is directly used by the following three other data structures in this standard:

DF DF_TrailerUnitDescription <ASN>, and
DF DDF _TrailerUnitDescJ2945Slash1B <ASN>, and
DF DF VehicleData <ASN>, and
DF DF VehicleStatus <ASN>!

In addition, this item|may be used by data structures in other ITS standards.

7.223 Data Element]| DE_VehicleLength
Use: The length of the vehicle measured from the edge, of the front bumper to the edge of the rear umper expressed in
centimeters, unsigngd. It should be noted that this value is often combined with a vehicle width value fo form a data frame.
The value zero shalllbe sent when data is unavailable.

ASN.1 Representatjon:
VehicleLength ::= INTEGER (Oua" 4095) -- LSB units of 1 cm with a range df >40 meters

Used By: This entry|is directly used.by-the following two other data structures in this standard:

DF DF TrailertUnitDescription <ASN>, and
DF DF_TrailerUnitDescJ2945Slash1B <ASN>, and
DF [}F ‘V’Uil;biUSiLU AON-~,

In addition, this item may be used by data structures in other ITS standards.

7.224 Data Element: DE_VehicleMass

Use: The DE_VehicleMass data element represents the estimated weight of the vehicle over a span of stepwise linear
values. The least significant bit step size varies from 50, to 500, to 2000 kg, as noted in the ASN. This provides a value
range from zero to in excess of 170000 kg. The weight should reflect the current gross mass of vehicle and contents if
known. Otherwise, an average laden value should be established. In cases where the weight is greater than 170000 kg, the
value of 254 shall be used.
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ASN.1 Representation:
VehicleMass = INTEGER (0..255)
-- Values 000 to 080 in steps of 50kg
-— Values 081 to 200 in steps of 500kg
-- Values 201 to 253 in steps of 2000kg
-— The Value 254 shall be used for weights above 170000 kg
-— The Value 255 shall be used when the value is unknown or unavailable
-—- Encoded such that the values:
-- 81 represents 4500 kg
-- 181 represents 54500 kg
-— 253 represents 170000 kg

Used By: This entry

is directly used by the following three other data structures in this standard:

DF DF VehicleData <ASN>, and
DF DF VehicleStatus <ASN>, and
MSG MSG EmergencyVehicleAlert (EVA) <ASN>.

In addition, this item
Remarks: See also
7.225 Data Element:

Use: The VehicleSt|
VehicleStatusDevicsg

may be used by data structures in other ITS standards.
the DE_TrailerMass data element.
DE_VehicleStatusDeviceTypeTag

atusDeviceTypeTag element is an enumeration of every possible value which
Type data frame. It is used to denote that value (and hence also the length) of the

can be found in the
data which follows it.

ASN.1 Representatjon:
VehicleStatufDeviceTypeTag = ENUMERATED ({

unknown (0),

lights (1), -- Exterior Lights

wipers (2), -— Wipers

brakes (3), -—---Brake Applied

stab (4), «= Stability Control

trac (5),( - Traction Control

abs (6N,) —-- Anti-Lock Brakes

sunS (XY, —-- Sun Sensor

rain$S ¢8), —-- Rain Sensor

airTemp (9), -- Air Temperature

steering (10),

vertAccel[lhres (11), -- Wheel that Exceeded the

vertAccel (12), —-- Vertical g Force Value

hozAccellong (13), -- Longitudinal Acceleration

hozAccellat (14), -- Lateral Acceleration

hozAccelCon (15), —-- Acceleration Confidence

acceldway (1o0),

confidenceSet (17),

obDist (18), —- Obstacle Distance

obDirect (19), —-- Obstacle Direction

yaw (20), -- Yaw Rate

yawRateCon (21), —-- Yaw Rate Confidence

dateTime (22), —-- complete time

fullPos (23), —-- complete set of time and
-- position, speed, heading

position2D (24), -- lat, long

position3D (25), -- lat, long, elevation

vehicle (26), —-- height, mass, type

speedHeadC (27),
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speedC (28),

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatusRequest
<ASN>. In addition, this item may be used by data structures in other ITS standards.

7.226 Data Element: DE_VehicleType

Use: The DE_VehicleType data element is a type list (i.e., a classification list) of the vehicle in terms of overall size. The
data element entries follow the definitions defined in the U.S. DOT Highway Performance Monitoring System (HPMS). Many
infrastructure roadway operators collect and classify data according to this list for regulatory reporting needs. Within the ITS
industry and within the V2X message set standards work, there are many similar lists of types for everlapping needs and
uses.

ASN.1 Representatjon:

VehicleType [ := ENUMERATED {
none (0), -- Not Equipped, Not known or unavailable
unknown (1), -- Does not fit any other cat€gory
special (2), -—-- Special use
moto (3), -—-- Motorcycle
car (4), -—- Passenger car
carOther (5), -- Four tire single units
bus (6), -—- Buses
axleCnt2 (7), -- Two axle, six tiré single units
axleCnt3 (8), —-- Three axle, single units
axleCnt4 (9), -- Four or more€\dxle, single unit
axleCntdTfrailer (10), -- Four or less axle, single trailer
axleCnt5Tfrailer (11), -- Five or (késs axle, single trailer
axleCntoTfrailer (12), -- Six ordmore axle, single trailer
axleCnt5MultiTrailer (13), -- Fivelor less axle, multi-trailer
axleCntoMultiTrailer (14), -- Sik.axle, multi-trailer
axleCnt7MultiTrailer (15), -=\Seven or more axle, multi-trailer

}

Used By: This entry|is directly used hy the following five other data structures in this standard:

DF DF_RequestorType <ASN>, and
DF DF_VehicleClassification <ASN>, and
DF DE~Vehicleldent <ASN>, and
DF DF_VehicleStatus <ASN>, and
MSG MSG_EmergencyVehicleAlert (EVA) <ASN>.

In addition, this item may be used by data structures in other ITS standards.
7.227 Data Element: DE_VehicleWidth

Use: The width of the vehicle expressed in centimeters, unsigned. The width shall be the widest point of the vehicle with all
factory installed equipment. The value zero shall be sent when data is unavailable.
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