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1. Scope

This SAHE Standard specifies a message set, and Its data frames and data elements specifically for use by
applicatigns intended to utilize the 5.9 GHz Dedicated Short Range Communications for Wireless Alccess
in Vehicdlar Environments (DSRC/WAVE, referenced in this document smply as“DSRC"),
commun|cations systems. Although the scope of this Standard is focused on DSRC, this hessage [set, and
its data ffames and data elements have been designed, to the extent possible, to also be of potential| use for
applicatigns that may be deployed in conjunction with other wireless communicatigrnstechnologies| This
Standard|therefore specifies the definitive message structure and provides suffiCient background
informatipon to allow readers to properly interpret the message definitions from-the point of view of an
applicatign developer implementing the messages according to the DSRC Standards.

11 urpose

The purppse of this SAE Standard is to support interoperability.among DSRC applications throughfthe use
of a stanflardized message set, and its data frames and data elements. This Standard provides information
that is ugeful in understanding how to apply the various'DSRC Standards, along with the message pet
specified|herein, to produce interoperable DSRC applications.

This secqnd published version of J2735 is designated a 'Standard' rather than a 'Recommended Pragice.’
This implies that the data set dictionary in this version is deployable. It also creates a requirement that
future rejisions of J2735 be backward compatible with this revision. This revision adds content to pnd
corrects grrors in the previous published Standard.

2. References

21 pplicableDocuments

The follgwing dacuments shall be used, when applicable, in the process of populating and develop|ng the
message et of<this Standard. The specific revision and issued date stated below shall be used for gach

document. ~AWhen the following documents are superseded by an approved revision, the revised vérsion
shall be revietnved for applicahility

The references cited below shall be included in the references of the other companion volumes of this
Standard unless specifically excluded.

2.1.1 SAE Publications

Availablefrom SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel:
877-606-7323 (inside USA and Canada) or 724-776-4970 (outside USA), www.sae.org.
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SAE J2540 — Messages for Handling Strings and Look-Up Tablesin ATIS Standards, July 2002 and its
SUCCESSOrS.

SAE J2540-2 — ITIS Phrase Lists (International Traveler Information Systems), 4™ edition. November
2009 and its successors.

SAE J2630 —Converting ATIS Message Standards From ASN.1 To XML (XML Translation rules),
Publication date: December 2003

SAE J670, - Vehicle Dynamics Terminology, Issued 1976-07 and its successors

Availabl

4141, Tel] 732-981-0060, www.ieee.org.
|EEE Std[1488-2000, |EEE Trial-Use Standard for Message Set Template for IntelligehtyTransportatig
Systems.
|EEE Std[1489-1999, |EEE Standard for Data Dictionaries for Intelligent Transportation Systems.

2.1.3 1SQ Publications

Availabl
Switzerl

ISO/IEC

basicnotption.

ISO/EC

object specification.

ISO/EC

specificafion.

ISO/EC

of ASN.1 spegifications.

212 IET Publications

gnd/Suisse, www.iso.ch. 1SO publications are alsp available in the United States from the S
Departmr\t, American National Standards Institute, 25 West 43rd Street, New Y ork, NY 10036, USA
WwWWw.an$i

from Institute of Electrical and Electronics Engineers, 445 Hoes L ane, Piscataway,(NJ0884

¢ from the | SO Central Secretariat, Case Postale 56, 1 ruge-de Varembé, CH-1211, Genéve 20,

.org.

824-1:1998, |nformation technology-<Abstract Syntax Notation One (ASN.1): Specificatig

824-2:1998, Information technology—Abstract Syntax Notation One (ASN.1): Information

824-3:1998, Information technology—Abstract Syntax Notation One (ASN.1): Constraint

824-4:1998, Information technology—Abstract Syntax Notation One (ASN.1): Parameteriz

les

n of

ption

2.14 RTCM Publications

Availabl

efrom the Radio Technical Commission For Maritime Services, 1800 N Kent St., Suite 1060,

Arlington, VA 22209, www.rtcm.org.

RTCM 10402.3 Recommended Standards For Differential GNSS (Global Navigation Satellite Systems)
Service-Version 2.3 Revision 2.3 adopted on August 20, 2001and its successors.
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RTCM Standard 10410.0 for Networked Transport of RTCM via Internet Protocol (Ntrip) Revision 1.0
adopted on September 30, 2004 and its successors.

RTCM Standard 10403.1 for Differential GNSS (Global Navigation Satellite Systems) Services-Version 3
adopted on October 27, 2006 and its successors, including amendment #2 adopted August 31, 2007.

2.1.5 NMEA Publication

Available from National Marine Electronics Association, 7 Riggs Ave., SevernaPark, MD 21146,
WWW.Nmea.org.

NMEA 183 Interface Standard V 3.01, published by the National Marine Electronics Association (NMEA)

released January 2002

22 It
H
ha

221 AS

Availablg
19428-29

ASTM E]
Layer US

ASTM E}
Roadsidg
Access g

2.2.2 |EE

Available from Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 0885

4141, Te

|EEE Std
Security
6 July 20

|EEE Std
(WAVE)

should be noted that this standard is intended to be independent of the undertying protog
bwever, it is also noted that early deployments are expected to use the “DSRC-WAVE” te
sted at 5.9 GHz. For such applications the following standards are also Of\value.

M Publications

b from ASTM International, 100 Barr Harbor Drive, P.O. Box C700{West Conshohocken, PA
b9, Tel: 610-832-9585, www.astm.org.

P158-01 Standard Specification for Dedicated Short Range €ommunication (DSRC) Physics
ng Microwavein the 902 to 928 MHz Band

p213 -03 Standard Specification for Telecommuriications and Information Exchange Betwed
and Vehicle Systems - 5 GHz Band Dedicated:Short Range Communications (DSRC) Medi
ontrol (MAC) and Physical Layer (PHY) Specifications

F Publications

732-981-0060, www.ieee,org.

[1609.2™-2006, |EEE Trig*Use Standard for Wireless Access in Vehicular Environments—
Services for Applications and Management Messages, approved by SASB 8 June 2006, cq
06. And its adopted successors.

[1609.3™-2007, |EEE Trial-Use Standard for Wireless Access in Vehicular Environments
—Networking Services, approved by SASB 23 march 2007, cover date 20 April 2007. And
BUCCESSOr'S.

ols used.
chnol ogy

>

ver date

adopted

|EEE Std

1609.4™-2006, | EEE Trial-Use Standard for Wireless Access in Vehicular Environments

(WAVE)—Multi-channel Operation, approved 30 October 2006, cover date 29 November 2006. And its
adopted successors.

|EEE Std

802.11™-2007, Standard for LAN/MAN - Specific requirements Part 11: WirelessLAN

Medium Access Control (MAC)and Physical Layer (PHY) Specifications, Institute of Electrical and
Electronics Engineers / 12-Jun-2007 (date on the cover) / 1232 pages | SBN: 9780738156552
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ms and definitions

For the purposes of this standard, the following definitions, abbreviations and acronyms apply.

3.1 Definitions
For the purposes of this standard, the following definitions shall apply.

3.1.1 actuated operation: A type of traffic control signal operation in which some or al signal phases are
operated on the basis of actuation, e.g. detector inputs. A signal without any actuation runs on either fixed

time or ti

me of day operation. A signal may be semi-actuated as well.

3.1.2 aplication-specificdatadictionary: A data dictionary specific to a particular implementation
ITS application. Local deployments which use DSRC (or other message sets) may often seléct’a su

the defin
deploym

bd messages meeting their specific needs and create an application-specific datadictionary
PNt.

3.1.3 apgroach: All lanes of traffic moving towards an intersection or a midblocK tocation from one

direction

collection of lanes used in the flow of traffic proceeding to an intersection or a midblock location.

approach
approach
lanes, bal

istypically identified by its genera flow, i.e. “the east-bounid approach”. In this standard
consists of one or more motor vehicle lanes of travel aswell as possible pedestrian lanes,

3.1.4 bagcencoding rules: Rules laid out by the ASN.1"standard for encoding abstract information

concrete

3.1.5BL

Hata stream. The DSRC message set standard-uses DER, a variant of BER for its encoding|

DB: Binary Large OBject, a term used-ih software to describe sequences of octets or bytes

any innef encoding or meaning is not visible;

3.1.6 byt
modular

btype encoding: A type of information encoding where units of information are handled in
ncrements of 8 bits.

3.1.7 computed lane: A computed lane is a lane drivable by motorized vehicle traffic which sharesi
definition) with anothermearby lane at the same intersection. It is one of severa types of basic lane
in the mgssage set. The computed lane allows saving of message bytes used to express the geomet
of multiple lanes approaching an intersection from the same direction.

3.1.8co

Df an
bset of
for that

including any adjacent parking lane(s). In the context of this standard an approach is a afbitrary

AN
an
parking

riers, and other types of lane objects some of which craess the path of the motor vehicle trawvel.

into a

where

s path
5 defined
ric path

AN marH-ao-—A-—daviecaticad-ta-datact-and dto er—canfh-etina-a-analindie:

htions

III\.lL FREAHO-—7—aeEviee-tSeato-actect—aha TCPUNCTO llllplupbl O CormretTg~Srgircr ot

and improper operating voltages in a traffic controller assembly.

3.1.9 control channel (CCH): The radio channel of those defined in |EEE 802.11 used for exchange of
management data and WAV E Short Messages.

3.1.10 controller assembly: A complete electrical device mounted in a cabinet for controlling the
operation of a highway traffic signal.
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3.1.11 controller unit: That part of a controller assembly that is devoted to the selection and timing of the
display of signa indications.

3.1.12 cycle: One complete sequence of signal indications.

3.1.13 cyclelength: The duration of one complete sequence of signal indications. The cycle length is not
generaly fixed at actuated controllers.

3.1.14 dark mode: The lack of all signal indications at a signalized location. (The dark mode is most
commonly associated with power failures, ramp meters, beacons, and some movable bridge signals.) Note
that when the SPAT message is used to convey the status of a non-signalized 4-way stop type of
intersectilon, if an approach is modeled as being in the dark mode, it would indicate that the signage
missing (normally aflashing red stop would be indicated).

S

3.1.15 dgta: Representations of static or dynamic entitiesin aformalized manner suitablefor
communifcation, interpretation, or processing by humans or by machines.

3.1.16 ddta concept: Any of a group of data dictionary structures defined inithis’standard (e.g., datg
element, data element concept, entity type, property, value domain, data frame, or message) referring to

abstractigns or things in the natural world that can be identified with explicit boundaries and meanipg and
whose prpperties and behavior all follow the same rules.

3.1.17 dgtaconsumer: Any entity in the ITS environment which consumes data from others.

3.1.18 dgtadictionary: An information technology for‘documenting, storing and retrieving the synfactical
form (i.e}, representational form) and some usage semantics of data elements and other data concepys. The
major massage sets of ITS, of which DSRC is hut one, are kept and represented in a data dictionary,

3.1.19 dgta element: A syntactically formal representation of some single unit of information of in;Ir&et
(such as fq fact, proposition, observation; etc.) with a singular instance value at any point in time, alpout
some entfty of interest (e.g., a persan, place, process, property, object, concept, association, state, gvent). A
data elenfent is considered indivigsible.

3.1.20 dgtaframe: (formerly: Data Structure, which appearsin the early ITS efforts, is now more
commonlly called a Data Frame. The definition and meaning, which follows, remains the same.): Ong of
the constfucts used\to represent the contents of a Data Dictionary. From a computer science persgective,
data franjes areviewed as logical groupings of other data frames and of data elements to describe
"structurgs’~or parts of messages used in this and other standards. A data frame is a collection of fwo or
more otherdata r\nnnnptc inaknown nrrlnring These data nnnr\npfc may. be Qimpln (rl:fn nlnrnnntc) or
complex (data frames). A construct composed entirely of an octet string is considered a data frame if the
octet string represents two or more distinct data concepts.

3.1.21 data plane: The communication protocols defined to carry application and management data across
the communications medium.

3.1.22 datastructure: Any construct (including data elements, data frames, and other data concepts) used
to represent the contents of a data dictionary.
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3.1.23 datatype: A classification of the collection of letters, digits, and/or symbols used to encode values
of a data element based upon the operations that can be performed on the data element. For example, real,
integer, character string, Boolean, bitstring, etc.

3.1.24 dialog: A sequence of two or more messages which are exchanged in a known sequence and format
(typically of arequest followed by one or more replies), which are considered a bound transactional
exchange between the parties.

3.1.25 distinguished encoding rules: A variant of ASN BER encoding used by this standard.

3.1.26 dual-arrow signal section: A type of signal section designed to include both a yellow arrow and a
green arrpw.

3.1.27 edress: In the context of this standard an egressis a flow of vehicular or other typesef traff
leaving an intersection on one or more of the defined lanes of travel.

[g)

3.1.28 erfcounter: In the context of this standard an encounter is an exchange of messages betweer] two or
more DSRC equipped devices (OBUs or RSUs) lasting for a brief period of time:

3.1.29 entity: Anything of interest (such as a person, place, processi.property, object, concept, asgociation,
state, evdnt, etc.) within a given domain of discourse (in this case within the ITS domain of discourge).

3.1.30 entity type: An abstract type of structure defined in,the ITS data register but no longer used| There
are no erftity types defined in this standard.

3.1.31 flgshing mode: A mode of operation in whieh at least one traffic signal indication (but more
typically [all signal indication of the entire signalized intersection) in each vehicular signal face of a
highway fraffic signal is turned on and off repetitively. Expressed in the terminology of the SPAT

message, [this is reflected in the descriptions of signal states of the affected lanes (in that movement) being
set to red flashing.

3.1.32 fujl-actuated oper ation:\ A’ type of traffic control signal operation in which all signal phases
function pn the basis of actuation.

3.1.33 functional-area datadictionary (FADD): A data dictionary that is intended to standardize data
element gyntaxyand semantics, within and among application areas within the same functional area.| This
DSRC stTndard iSaFADD.

3.1.34 ingress: In the context of this standard an egressis a flow of vehicular or other types of traffic
approaching an intersection on one or more of the defined lanes of travel.

3.1.35intelligent transportation systems(I TS): Systems that apply modern technology to transportation
problems. Another appropriate meaning of the ITS acronym is integrated transportation systems, which
stressed that I TS systems will often integrate components and users from many domains, both public and
private.

3.1.36 interoperability: The ability to share information between heterogeneous applications and systems.
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3.1.37 inter section: In the context of this standard an intersection is a nexus where two or more approaches
meet and vehicles and other type users may travel between the connecting links. Typically thisis a
signalized intersection when considered by this standard, and as such the modes of allowed travel are
reflected in the signal phases, the geometry of the intersection itself, and the local regulatory environment.
The messages of this standard convey some of this information to the traveling public. Specificaly, the
MAP message conveys the relevant the road geometry, while the SPAT message conveys the current signal
indication to alow and control movement in the intersection.

3.1.38 intersection control beacon: A beacon used only at an intersection to control two or more
directions of travel.

3.1.39 intervat:
the SPAT message the current timing value for the remaining mterval time estimate as WeII as the
anticipated interval for yellow change interval is provided for each lane. Because signal interizal times
commonly change based on triggering events in many types of signaling systems, the valueprovided in the
SPAT message may represent a minimal value that is extended and updated as the message’is re-isgued
each time.

nge. In

3.1.40 inerval sequence: The order of appearance of signal indications during.slccessive intervalq of a
signal cyfle.

3.1.4117fIS: International Traveler Information Systems, the term cemmonly associated with the stgndard
for incidgnt phrases developed by the SAE ATIS Committee in conjunction with ITE TMDD and other
standardg. This work contains a wide variety of standard phrases to describe incidents and is expegted to be
used thrqughout the ITS industry. The codes found there-can be used for sorting and classifying fypes of
incident @vents, as well as creating uniform human readable phrases. In the capacity of classifyinglincident
types, IT|S phrases are used in many areas. |ITIS phrases can also be freely mixed with text and usdd to
describe many incidents.

3.1.42 lape: In the context of this standard-alane is a portion of the transportation network (typicaly a
section of roadway geometry) which is’befng described (its paths and various attributes about it) off referred
to. Inth¢ DSRC message set, the lane object is widely used. Lanes consist not only of sections of
“drivablg’ roadway traversed by-metor vehicles, but other types of lanes including pedestrian and|bicycle
walkways, trains and transit lanes, and certain types of dividers and barriers. When used in descriling an
intersectipn, a lane is defined.for each possible path into and out of the intersection (in the MAP message),
and the qurrent signal phase (and therefore the allowed movements) then applicable to that lane or [ts
approachlis provided.in the SPAT message.

3.1.43 lahe-use‘control signal: A signa face displaying signal indications to permit or prohibit thefuse of
specific lpres ‘of aroadway or to indicate the impending prohibition of such use.

3.1.44 link (RF): A communications channel being used in support of application data transfer needs.

3.1.45link (traffic): A segment of aroad network; while highway links are generally separated by one data
collection node (such as an RSU or a vehicle detector station), local road links tend to be limited by
intersections with cross streets. Other common usages of the word "link," such as those used in
telecommunications, may also appear in the document.
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3.1.46 management plane: The collection of functions performed in support of the communication system
operation, but not directly involved in passing application data.

3.1.47 message: A well structured set of data elements and data frames that can be sent as a unit between
devices to convey some semantic meaning in the context of the applications about which this standard
deals. Within Section 5 of this standard, each sub-section (e.g. 5.1) defines one message. The term
"message type" has the same meaning as "message” in thisstandard.

3.1.48 message set: A collection of messages based on the ITS functional-area they pertain to. The
collection of messages defined in Section 5 of this standard is a message set

3.1.49 ngtworking services: The collection of management plane and data plane function at the nefwork
layer and transport layer, supporting WAV E communications.

3.1.50 nqtification: An indication of an event of interest, sent to an application. Also a term used by lower
layers inflorm upper layers an event of interest in a protocol stack.

3.1.51 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 3version, development sfill
underway): “The time relationship between coordinated phases defined feference point and a defingd
master reference (master clock or sync pulse).” In other words, alggal’signal controller setting that
the start of the green to a common clock so the beginiing of green can be coordinated along a
roadway [to speed motorist along at a designed speed.

3.1.52 orf-board unit: An On-Board Unit (OBU) is a vehicle mounted DSRC device used to transmit|and
receive alvariety of message traffic to and from otheryDSRC devices (other OBUs and RSUs).  Amang the
message|types and applications supported by this\process are vehicle safety messages, a primary subject of
this standard, used to exchange information on‘each vehicle's dynamic movements for coordinatior] and
safety. An OBU contains a station (STA).

3.1.53 pedestrian changeinterval; An interval during which the flashing UPRAISED HAND
(symbolizing DONT WALK) signal*indication is displayed, often also called the pedestrian clearande time.
During thisinterval the SPAT '‘messages indicates a don’'t walk state for that pedestrian lane (along with an
optional period of time remaining for this state).

3.1.54 pedestrian clearance time: The minimum time provided for a pedestrian crossing in a crosswjalk,
after leaMing the €urb or shoulder, to travel to the far side of the traveled way or to a median. Durinp this
interval the SRAT messages indicates a Flashing Don’'t Walk indication for that pedestrian lane (algng with
an optional-period of time remaining for this state). The duration for such time intervals comes from
MUTCD and 1S based on arale of speed of 2 melers per second.

3.1.55 pedestrian phase: The time during which awalking figure or word “WALK” is presented and the
DON'T WALK ispresented. The pedestrian phase is also the time interval of the pedestrian walk interval
and the pedestrian change interval combined.

3.1.56 pedestrian walk interval: Aninterval during whichthe WALKING PERSON (symbolizing
WALK) signal indication is displayed. When a verbal message is provided at an accessible pedestrian
signal, the verbal message is “walk sign.” During this interval the SPAT messages indicates a wak state
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for that pedestrian lane (along with an optional period of time remaining for this state and the subsequent
pedestrian clearance state).

3.1.57 permissivemode: A mode (left or right) of traffic control signal operation in which, when a
CIRCULAR GREEN signal indication is displayed, left and/or right turns are permitted to be made after
yielding to pedestrians and/or oncoming traffic.

3.1.58 preemption control: The transfer of normal operation of atraffic control signal to a special control
mode of operation.

3.1.59 pr

etimed operation: A type of traffic control signal operation in which none of the signal ph

ases

function
intervals
Pretimed

3.1.60 pr

are permitted to be made when aleft or right GREEN ARROW signal indication i displayed.

3.1.61 pr
informati

3.1.62p

3.1.63r€

next confficting green interval.

3.1.64r¢€
a detail eq
(such as
another
defined i

3.1.65r¢
referency

bNn the basis of actuation. When such a signal operation is reflected in the SPAT message,
given for various signal phases are fixed and do not vary based on any form of actuation.
operation may be fixed or based on time of day schedules.

otected mode: A mode (left or right) of traffic control signal operation in which l&ft or right

ovider service context (PSC): A field associated with a PSID containing supplementary
pn related to the service. The format of the PSC is PSID dependent.

( clearanceinterval: An optional interval that fellows a yellow change interval and precef

ference lane: A reference lane is alane-drivable by motorized vehicle traffic which also co

he allowed maneuvers) about-thetane. The provided path data may optionally be shared
earby lane (a “computed lang-y'in the same intersection. It is one of several basic types o
N the message set.

fer ence point: Aqreference point is a complete latitude — longitude — and vertical point on
surface which,isused as an initia starting point for subsequent orthogonal offset X, Y, Z

from th
geometri

the data fhat follows.

point. Allroadway geometry, maps of intersections, lane and curve descriptions, and oth
datathatis encoded in this standard uses a systems of local reference points to index g

ovider serviceidentifier (PSID): A number that identifies a service provided by an applicdti

the time

turns

on.

les the

htains

path definition of the lane’s geometry (a center line path and width) as well as basic attrilputes

vith
lanes

he
values
by

Ind offset

3.1.66 roadside unit: A RoadSide Unit (RSU) 1saDSRC device used to transmit to, and receive from,
DSRC equipped moving vehicles (OBUs). The RSU transmits from afixed position on the roadside
(which may in fact be a permanent installation or from "temporary" equipment brought on-site for a period
of time associated with an incident, road construction, or other event). Some RSUs have the ability to
transmit signals with greater power than OBUs and some may have connectivity to other nodes or the
Internet. An RSU contains a station (STA).

3.1.67 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.
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3.1.68 service channel: Secondary channels (logical channels) used for application-specific information
exchanges.

3.1.69 signal head: An assembly of one or more 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.

3.1.70 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 are
reflected in the SPAT message for the Ianes that are part of the movement(s) along with its expected

timingin
other me

thods).

3.1.71 signal section: Two or more traffic control signals operating in signal coordinatien:-Also called a

signal syl

3.1.72 signal timing: The amount of time alocated for the display of a signal-indication, slang.

3.1.73 SH
describes
therefore
alow de

3.1.74 ¢
example,

3.1.75 %
timeallo

3.1.76 stability control: A system'which operates to prevent a car from diding sideways under dyn

driving @

3.1.77 stgtion: Any device that contains an |EEE 802.11 conformant medium access control (MAC)

physical

3.1.78 «

Stem.

PAT: In the context of this standard, Signal Phase And Timing.(SPAT), is a message type
the current state of a signa system and its phases and relates this to the specific lanes (4
to movements and approaches) in the intersection. It iswused along with the MAP messad
bcribing an intersection and its current control state.

lit (phase): In split phase operations opposing turh lanes are coordinated at differing times
the east and west left turn movements would,get green arrows at different times.

lit (signal): Signal split is aterm having to do with coordinated signals. Signal split pertai
cated to the coordinated road vs. the cross streets.

onditions.

ayer (PHY)interface to the wireless medium.. An RSU and OBU contain stations (STA).

vhich
hd
e to

For

NS to

Amic

and

bp line:"The stop line is a defined location along the path of the lane type where users (v

are presu

med to stop and come to rest at the edge of the intersection. The stop line is used as the

icles)
arting

point to define the centerline path of alane in the messages (with sets of offset points defining the path of
the lane proceeding away from the stop line). While stop lines are normally considered for lanes describing
motorized vehicle travel, they are also used on other forms of lanes (such as pedestrian walkway lanes) to
describe the initial point of the path.

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

3.1.80 transactions: Bi-directional data exchanges between devices (RSUs and OBUs).
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3.1.81 Unavailable: In the context of this standard and in the context of a data concept definition, the term
unavailable shall mean that the value of this data concept could not be obtained for use in the message.

3.1.82 valuedomain: A well known range of values, or terminology, or enumeration that many be
referenced as an abstract type the ITS data register but no longer used. There are very many value domains
used in ITS standards.

3.1.83 vehicletype: In the context of this standard the vehicle type is a data element used to define overall
gross size and mass of a vehicle, Observe that this definition differs from the (multiple other) vehicle types
defined elsewhere in other standards used inthe ITS.

3.1.84 walk interval: Aninterval during whichthe WALKING PERSON (symbolizing WALK) signelul
indication is displayed. When a verbal message is provided at an accessible pedestrian signal,, the yerbal
message|s “walk sign.”

3.1.85 warningbeacon: A beacon used only to supplement an appropriate warning ‘oryregulatory sipn or
marker.

3.1.86 WAVE device: A device that contains a WAV E-conformant medium_access control (MAC) gnd
physical llayer (PHY) interfaceto the wirelessmedium. (See | EEE 802.11-and | EEE 1609.4)

3.1.87 WAVE management entity (WME): The set of management functions, as defined in |EEE St¢l
1609 doguments, required to provide WAV E Networking Services.

3.1.88 XML: A common method of exchanging messages made up of tags and values organized in p data
structurefand typically transported over common Internet formats such as HTTP. XML has a grow|ng
number gf supporters due to its ability to be implemented in the types of heterogeneous systems often
found in | TS deployments. It is possible tg express and exchange the DSRC message set using thig
method; KML schema definitions are previded in the latter clauses of the standard.

3.1.89 ydlow changeinterval: Thefirst interval following the green interval during which the yelloy
signal indlication is displayed. (in,the SPAT message the fixed duration of the yellow change intervdl is
(optionally) provided for each active lane being described.

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

ACM A La Carte Message

ASC Advanced Signal Controller
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ASN Abstract Syntax Notation revision One, Also: ASN.1
ASTM American Society for Testing and Materials
ATIS Advanced Traveler Information Systems
ATMS Advanced Transportation Management Systems
BER Basic Encoding Rules

BLOB Binary Large OBject

BSM Basic Safety Message

BSW Blind Spot Warning

CAN Controtter AreariNetwork

CccC Cooperative Cruise Control

CCH Control Channel

CER Canonical Encoding Rules

CICASV Cooperative Intersection Collision Avoidance System — Violation
CLW Control Loss Warning

CRC Cyclic Redundancy Code

CSR Common Safety Request Message

DE Data Element

DER Distinguished Encoding Rules

DF Data Frame

DNPW Do Not Pass Warning

DSRC Dedicated Short Range Communications

DVIN Driver-VehiclelnterfaceNotifier

EEBL Emergency Electronie-Brake Lights

EGUI Engineering Graphical User Interface

ESS Environmental Sensors Stations

EVA Emergency Vehicle Alert Message

FCW Forward Collision Warning

GES General Estimated System

GID Geographic Information Description

GMT Greenwich Mean Time

HMI Human Machine Interface

HVPP Host Vehicle Path Prediction

ICA Intersection Collision Alert Message

IEEE Institute of Electrical and Electronics Engineers
IM Incident Management or inter-modal

IMA Intersection Movement Assist
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P
IPv6

ITE
ITIS
LCW
LLC
LRMS
LSB
MAC
MAP
MIB
MIL
MSB
MSG
NAP
NEMA
NMEA
NTCIP
NTRIP
OBE
OBU
OEM
OTA
PDM
PDU
PER
PH
PHY
PP

PSID
PSN
PVD
RSA
RSU
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Internet Protocol

Internet Protocol version 6

International Standards Organization
Institute of Transportation Engineers
International Traveler Information Systems
Lane Change Warning

Logical Link Control

Location Referencing Message System

—teast Significant Bit

Medium Access Control

Map Data Message

Management Information Base

Malfunction Indicator Light (Check Engine Light )
Most Significant Bit

Message

Network Access Point

National Electronics Manufacturers Association
National Marine Electronics Association

National Transportation Communications for ITS Protocols
Networked Transport of RTCM vi&nternet Protocol
On-Board Equipment

On-Board Unit

Origina Equipment Manufacturer

Over-The-Air

Probe Data Management Message

Protecof Data Unit

Packed Encoding Rules

Path History

Physical Layer

Path Prediction

Provider Service Context
Provider Service Identifier
Probe Segment Number
Probe Vehicle Data Message
RoadSide Alert Message
RoadSide Unit
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TCIP
TCP
TCS
TIM
TMDD
UDP
USDOT
uTC
VIN
VvSC
VSC-2
V-V
WAVE
WME
WMH
WSM
WSMP
XML
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Radio Technical Commission For Maritime Services or RTCM Corrections Message
Real Time Kinematics

SAE International

Service Access Point

Sub-Committee 104 of the RTCM

Service Channel

Sensor Data Handler

Service Delivery Node

Stardards DevetopmyOrganizations or-Stardards Devetopment - Orgarnization
Signal Phase And Timing Message

Signal Request Message

Safety Restraint System

Signal Status Message

Station

Threat Arbitration

Traction Control or Target Classification
Transit Communications Interface Profiles
Transmission Control Protocol

Traction Control System

Traveler Information Message

Traffic Management Data Digtionary

User Datagram Protocal

United States Department of Transportation
Universal Coordinated Time

Vehicle ldent Number

Vehicle-Safety Communications

Vehicle Safety Communications 2
Vehicle-to-Vehicle (alsoV2V)

Wireless Access in Vehicular Environments

WAVE Management Entity
Wireless Message Handler
WAVE Short Message

WSM Protocol

eXtensible Markup Language
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4 The use of DSRC messagesin Applications

This section containsintroductory material about thisedition of J2735, background
information ontherationa efor the Standard, and anintroduction to the messagesand
other data concepts, which follow in Sections 5-8.

4.1  Introduction to DSRC Goalsand Objectives (I nformative)

Public sector organi zationsthroughout theworld haveidentified theneed to reducefatalitiesand
seriousimjuriesthatresattfromrvehctetrashes, aswettas theTeedtoTeduce traffrecorggsti on.
Theuselof wirelessand computer technol ogiesin vehicles, and on the roadway infrastructure,

have beg¢n identified as promising areasto provide solutionsfor these needs. Intelligent
Transportation System (I TS) planning in many regions of the world has therefore beComefocused
onsupporting applicationsthat utilizeacommon platformtoaddressthreepriorities:

1) Safety
2) Mobility
3) Commercial (or Private)

Safety agplications, in particular, must be interoperable between vehicles from different manufacturgrs and
between yehicles and roadway infrastructure within al theareas where the vehicle is likely to travel] This
requirement for interoperability is also relevant to contemplated mobility applications. This SAE Stpndard
specifies|messages, data frames and data elements that“allow interoperability at the application layer
without the need to standardize applications. This\approach supports innovation and product differentiation
through the use of proprietary applications, while maintaining interoperability by providing a standard

message [set that can be universally generated and recognized by these proprietary applications.

The messgage set specified in this SAE.Standard depends upon the lower layers of the DSRC protogol stack
(or potentially other wireless communications systems) to deliver the messages from applications af one
end of the communication system(for example, in avehicle) to the other end (for example, in another
vehicle). | These lower layergof-the DSRC protocol stack are defined and specified in standards developed
by other Standards Devel gpment Organizations (SDOs). In particular, the protocols at the lowest layers are
addresseql by |EEE 80211, and the middle layer protocols are covered in the IEEE 1609 series of
standard4. The DSRC, family of standards developed by the various SDOs are meant to operate together in
a harmorjious fashion. This standard defines the content and structure of messages exchanged befween
applicatigns. Agiven J2735 message is the payload of the next lower layer protocol, e.g. the "WSM data"
field defihed-in IEEE 1609.3. The aggregate content of an over-the-air packet is determined jointly by all

the prOt cotstthe-stack:

The following subsection provides an overview of the DSRC architecture and protocol stack. Subsequent
annexes describe examples of how the message and data concepts specified in this Standard might be used,
which also strongly influenced the philosophy of the message design. These messages are presentedin
Section 5. The particular message design techniques described in this Standard have alowed for the
construction of a dictionary of reusable, relevant data frames and data elements that support interoperability
for currently envisioned applications and are also intended to expedite the development of future messages.
The standard 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 are presented in Section 8.
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4.2  DSRC Overview (Informative)

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 commercia priorities described in Section 4.1. Interoperability
is afundamental 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 collision mitigation, intersection collision avoidance and cooperative collision avoidance.

in IEEE Standard 802.11™-2007, asamended (hereafter IEEE 802.11). The system generally support$ a
MAC angl PHY for each channel on which it operates, i.e. the control channel (CCH) and/or\one or more
service channels (SCHs). The range of this system is generally considered to be line-of <Sight distances of
less than|1000 meters. The MAC and PHY protocols have been modified to support usage by vehi¢les
traveling|at highway speeds.

The phy%cal layer (PHY) and the medium access control (MAC) layer of the WAVE system are sperified

The IEEH Standard 1609™ family of standards (hereafter IEEE 1609) provides entiancements to the | EEE
802.11 medium access control (MAC) that support WAVE safety, mobiljty ‘and private applications|n a
multi-chgnhnel system by specifying mechanisms for prioritized access;~Channel routing, channel
coordinalion and data transmission.

The uppdr layers of the network stack, up to the application layér/are defined in IEEE 1609. There gretwo
pathwayg through the WAVE upper layers above the LLC |ayer: the Wave Short Message Protocol
(WSMP)|stack and the IPv6 stack. 1EEE 1609 describes networking services for applications runnirjg over
either of fhese stacks, as well as describing the operation of the WSMP stack. Transmissions on the CCH
are limited to WAVE Short Messages (WSM) and s0me management messages. Both the WSMP gtack
and the I Pv6 stack may be used for communications on SCHs. The WSMP stack is generally used for
broadcas| applications. The IPv6 stack is typically used with UDP for the messages defined in this
standard

IEEE 1609 defines secure message formats, and specifies how these secure messages are processed| within
the WAV E system. These security‘services are designed to protect messages from attacks such ag
eavesdropping, spoofing, ateration and replay, while respecting end users' rights to privacy. The messages
covered ih |EEE 1609 security-procedures include WAV E management messages and application
messages, but do not yetinclude vehicle-originating safety messages. Security services for vehiclg-
originating safety messages have not yet been specified in any standard, but will be required before vehicle
safety applications:.can be widely deployed.

4.3  Philosophy of M essage Design (I nfor mative)

The wireless DSRC channels over which J2735 messages are communicated are finite resources, which
should be used conservatively in order to achieve good performance in redistic traffic environments. The
WAVE Short Message Protocol (WSMP) is designed to operate efficiently over DSRC, using short packets
that are frequently broadcast in an un-acknowledged delivery mode. Other protocols can be used over
DSRC aswell, for example to carry avariety of other ITS related information including such things as

ATIS information encoded in XML forms. WSMs also support dialogs and transactions, and these can
leave the control channel in order to use a service channel as needed, but the general design goal isto
maximize support for short broadcast style messages. To that end, a dense encoding of information is used
in defining the messages of this Standard. Several of the design aspects of this encoding are discussed
below.
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This dense encoding uses a three-way approach:
1) Thesmallest divisions of information content to be standardized are called Data Elements
2) Data Frames are the next, more complex data structures to be standardized in this dense encoding
3) Thetop level of complexity in the data structure standardization is called Messages
The above data concepts are all described in both Abstract Syntax Notation revision One (ASN.1, referred
to as ASN hereafter) and in an XML schema syntax. This process follows the typical style used for

message sets defined in ITS standards by SAE and the other SDOs engaged in ITS development. Complete
ASN modules and XSD schema sets of the Standard are available for developers.

4.4 essage Encoding (Nor mative)

The ASN specified by this Standard is then encoded for transport by the lower layers (the-encoded| stream
of bytes becomes the payload of that lower layer). The encoding style required to be.used to confgrm with
this Standlard is the DER variant of BER (the CER variant is not used). The Distingtished Encoding Rules

ific subset of the Basic Encoding Rules which were developed to allow one (and only ong
encoding for any specific message content. The DER style follows the normal “byte-aligned Tag-L gngth-
Vauefoimat of BER for ASN. Consult any textbook on ASN for further” détails.

In the praduction of ASN and XML found in this standard there are @CTET STRING segments defined
which ar¢ made up of inner content constructed as outlined in ASN. comments which are part of the
definition). In such casesthe OTECT STRING shall be encodetito match the described inner contgnt and
using thg bit and byte numbering and packing order as defified by ASN. When the inner content of an
OCTET $TRING refers to another data frame or data element found in this standard for its construction,
the definjtion of that element shall be used in the placelit is referred to. The resulting content of that
portion of the OCTET STRING shall be conformant-to the definition of the referenced data frame or|data
element. [As an example, the MsgCount field inlBF_BSM_Blob shall conform to the definition of
DE_MsgCount."

5. M essage Set

This sect|on defines the precise structure of the DSRC messages defined by this standard. The DSRC data
concepts|in this standard are divided into messages, data frames, and data elements. Messages arg made up
of content further.defined in this document (i.e. made up of entries that are either atomic or complex| but
which ar¢ aso‘défined in this document) and content defined externally to this document. Such external
content i$ reused from other functional areas and standards developed by other groups and SDOs. | The

contents bf-this-standard (hnfh at-the r\nmpl ste-message level and its component pnrte) may be reu by

other efforts elsewhere.

All text in this clause is considered normative unless expressly marked otherwise. Definitions for this
message set are presented in the following subclauses. The ASN.1 is presented in a section titled ASN.1
Representation. The equivalent XML expression is presented in a section titled XML Representation

' The DSRC committee has devel oped a (freely available) users guide to illustrate the proper use the

messages, and part of that guide provides additional data on the rules of encoding used in the message
Set.
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which follows the trandation rule set cited in Clause Two (SAE Standard J2630). Should the two sections
conflict in some way, the ASN.1 expression shall take precedence.

The productions of ASN.1 which follow shall be considered normative in nature. While the majority of the
normative content is reflected in the actual syntax of the ASN.1, some entries also have additional
statements in the ASN.1 comments which shall be considered normative as well. In addition, the textual
commentary provided with each entry (in sections marked "use" and "remarks") may also provide
additional normative restrictions on the proper use of the entry being described. The XML productions
follow directly from the ASN. 1 specifications and the same rules shall be applied. Users of this standard
seeking to be in conformance with it shall follow the normative text outlined here.

5.1Message: MSG_A _la Carte (ACM)

Use: An|A_la carte message always includes the DSRCMsgID, and optionally includes any data ffames,
data elements, or external content defined in Sections 6, 7 or 8 of this standard. If the MsgCRC eI:[rent is
I

included,|it must be the final content (before any local content), as per usual rules for that element. |In the
DSRC environment the wireless channel bandwidth is often a scarce resource, so care should be taken not
to includg extraneous information.

ASN.1R =presentat|on

Al aCart ¢ SEQUENCE {
msgl p DSRCns gl D,
-- the nessage type
dat a Al'l I ncl usi ve,
-- any possible set of data itens hére
crc MsgCRC OPTI ONAL,

... p- # LOCAL_CONTENT
}

XML Representation:
<xs:el efrent nane="al aCarte" type=" Al aCarte* />

<xs:conpl exType nane=" Al aCarte" >
KXS: sequence>
<xs: el emrent nanme="nsgl D' types™ DSRCnsgl D" />

<l-- the message type -->

<xs: el enent nane="data" type=" Alllnclusive" />

<l-- any possible set of‘\data itens here -->

<xs: el ement nane="crct\type=" MsgCRC" m nCccur s="0"/>

<xs: el enent nane="|ocal Al aCarte" type="local:A aCarte" m nCccurs="p"/>
K/ Xs: sequence>
</ xs: cojmpl exType>

5.2 Megsage: M SG_BasicSafetyM essage (BSM)

Use: The basic safety,message (BSM) is used in a variety of applications to exchange safety data egarding
vehicle glate. Thisumessage is broadcast frequently to surrounding vehicles with a variety of data gontent as
required py safety and other applications TransmiSion rates are beyond the scope of this standar, but a

BSM without Part II content |s also aval|d message Refer to theAnn "Operatron W|th the Basrc Safety
Message in Vehicles' for examples of how the Basic Safety Message can be used.

ASN.1Representation:

Basi cSaf et yMessage ::= SEQUENCE {
-- Part |
nmsgl D DSRCnsgl D, -- 1 byte

-- Sent as a single octet blob
bl obl BSMol ob,

-- The blob consists of the follow ng 38 packed bytes:

-26 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

-- nsgCnt MsgCount , -x- 1 byte
-- id Tenpor aryl D, -X- 4 bytes
-- secMark DSecond, -X- 2 bytes
-- pos Posi ti onLocal 3D,
-- lat Lati t ude, -Xx- 4 bytes
-- long Longi t ude, -X- 4 bytes
-- elev El evati on, -x- 2 bytes
-- accuracy Positional Accuracy, -X- 4 bytes
-- notion Mot i on,
-- speed Transm ssi onAndSpeed, -x- 2 bytes
-- headi ng Headi ng, -X- 2 bhyte
-- angle St eeri ngWheel Angl e -x- 1 bytes
-- accel Set Accel erati onSet 4Way, -x- 7 bytes
-- dontrol Control,
-- brakes Br akeSyst enft at us, -X- 2 bytes
-- Hasic Vehi cl eBasi c,
-- gl ze Vehi cl eSi ze, -X- 3 bytes
-- Hart Il, sent as required
-- Rart 1|1,
saf gt yExt Vehi cl eSaf et yExt ensi on OPTI ONAL,
statpus Vehi cl eSt at us OPTI ONAL,

XML Representation:

<xs:el e

rent nane="

- - # LOCAL_CONTENT

basi cSaf et yMessage" type=" BdsicSafetyMessage"/>

<xs:conpl exType nane=" Basi cSaf et yMessage" >

m nOccu

<l-- Part

KXS: sequence>

| -->

<xs: el ement nanme="nsgl D' type="_:DSRCnsgl D" />
<l-- 1 byte

Sent as a single octet blob -=>

<xs: el ement nane="bl obl" type=" BSMdl ob" />

<l-- The blob consists eff tthe followi ng 38 packed bytes:
-->

<!-- nsgCnt MsgCaunt , -x- 1 byte
id Tenpor,aryl D, -X- 4 bytes
secMar k DSecand, -x- 2 bytes
pos Posi ti.onkocal 3D,

| at Lat' tude, -x- 4 bytes

| ong Lengi t ude, -X- 4 bytes

el ev El-evati on, -x- 2 bytes
accuracy Posi ti onal Accur acy, -X- 4 bytes
not i on Mbt i on,

speed Transm ssi onAndSpeed, -x- 2 bytes
headinng Headi ng, -x- 2 byte
anghe St eeri ng\Wheel Angl e -x- 1 bytes
accel Set Accel er ati onSet 4\ay, -x- 7 bytes
cont r ol Control

br akes Br akeSyst entSt at us, -x- 2 bytes
basi c Vehi cl eBasi c,

si ze Vehi cl eSi ze, -x- 3 bytes
Part 11, sent as required

Part Il, -->

<xs: el ement nane="safetyExt" type=" Vehi cl eSaf et yExt ensi on"
<xs: el ement nanme="status" type=" Vehicl eStatus" m nCccurs="0"/ >
<xs: el enent nanme="I| ocal Basi cSaf et yMessage" type="I|ocal : Basi cSaf et yMessage"

rs="0"/>

</ xs: sequence>

</ xs:co

npl exType>

m nQccurs="0"/>

Remarks: This message is divided into two parts and uses the same BER-DER encoding system in each.
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In the Part | area (those data elements which are always sent in each BSM) some data elements have been
encoded as a well-defined octet blob to enable concise encoding and conserve channel bandwidth. In the
Part 1l area, BER-DER tags and lengths precede each defined data element in the normal way. Any locally
defined content can be added to the part two content in the normal way. Developers of such local content
should take steps to avoid creating content with tags which could conflict with future revisions of the
standard (such tags should be in the local range of 128~255 to avoid conflict with the national standard).

5.3 Message: M SG_CommonSafetyRequest (CSR)

Use: The Common Safety Request message provides a means by which a vehicle participating in the
exchange of the basic safety message can unicast reguests to other vehicles for addition information which
it requires for the safety appllcatlons itis act|vely running. Reﬁpondmg vehlcleﬁwnl (or may) add this
|nformat| D 5%

Addition|information (data elements and data frames) can be requested by this message to be placed into
the Part Ifl sections of the basic safety message (Part | contains selected information thatyis’aways present

When a dlevice receives a request for a data element it does not understand or suppert, or from a vehicle

Common fetyRequesf 1= SEQUENCE ({

msgl D DSRCns gl D,
msgOnt MsgCount OPTI ONAL,
id Tenporaryl D OPTI ONAL,

-- Note: Uses the sanme request as probe mapagenent
request s SEQUENCE (Sl ZE(1..32)) OF Requestedltem

# LOCAL_CONTENT

<xs: el gnment nane="conmonSaf et yRequest" type=" CommonSaf et yRequest"/>
<xs: conpl exType nane=" CommonSaf etyRequest" >

KXS: sequence>

<xs: el erent nanme="neglD' type=" DSRCnsgl D" />

<xs: el ement namez"nsgCnt" type=" MsgCount" m nCccur s="0"/ >
<xs: el ement nane='id" type=" Tenporaryl D" m nCccurs="0"/>
<l-- Note: Uses )tthe sane request as probe managenent -->

<xs: el ement (nafme="requests" >
<xs:conpl exType>
<xsSwsequence minQccurs="1" maxCccurs="32">
<xs: el enent nane="request" type=" Requestedltent />
</ xs: sequence>
<[xs: conpl exType>
</'*Xs+ el enent >
<xs: el enent nanme="1| ocal CormonSaf et yRequest" type="1ocal : CoombnSaf et yRRequest "
m nOccufr S 0"/ >
</ xs: sequence>
</ xs:compl exType>

5.4 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 isrequired. 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
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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.

ASN.1Representation:

Emer gencyVehicl eAlert ::= SEQUENCE {
msgl D DSRCnsgl D,
id Tenporaryl D OPTI ONAL,
rsaMsg RoadSi deAl ert,

-- the DSRCrsglD inside this
-- data frane is set as per the
-- RoadSideAlert. The CRC is
-- set to a value of zero.
responseType ResponseType OPTI ONAL,
details Emer gencyDetail s OPTI ONAL,
-- Conbines these 3 itens:
--_Sirenl nlise.
-- LightbarlnUse,
-- Mul ti Vehicl eReponse,

mass Vehi cl eMass OPTI ONAL,
basicType Vehi cl eType OPTI ONAL,
-- gross size and axle cnt

-- tlype of vehicle and agency when known

vehifcl eType I TI S. Vehi cl eGr oupAf f ect ed OPTI ONAL,
resgonseEqui p I TI'S. I nci dent ResponseEqui pment OPTI ONAL,
resgonder Type I TI S. Responder Gr oupAf f ect ed OPTI ONAL,
crc Ms gCRC,

... }- # LOCAL_CONTENT
}

XML Representation:
<xs: el efrent name="energencyVehicleAlert" type=""EnergencyVehicleAlert"/>
<xs: conpl exType name=" Emer gencyVehi cl eAl ert .'&
KXS: sequence>
<xs: el erent nanme="nsgl D' type=" BSRCnsgl D" />
<xs: el ement name="id" type=" Tenporaryl D" m nCccur s="0"/ >
<xs: el ement nanme="rsaMsg" type=" RoadSideAlert" />
<l-- the DSRCmsglD inside #his
data frane is set as per the
RoadSi deAl ert. The CRC\is

set to a value of zerex-->
<xs:el ement nane="responseType" type=" ResponseType" m nCccurs="0[/ >
<xs: el ement nanme="details" type=" EnergencyDetails" m nCccurs="0"[ >
<l-- Conbines these 3 itens:

Sirenl nUse,
Li ght bar | nUse,
Mul ti Vehi cl eReponse, -->

<xs: el enent\*namre="mass" type=" Vehicl eMass" m nCccur s="0"/ >
<xs: el €gent nane="basi cType" type=" Vehicl eType" m nCccurs="0"/>
<l-- dross size and axle cnt
t ype—=of vehicle and agency when known -->
<xsyelement nanme="vehicleType" type=" itis:VehicleG oupAffected"
m nOccufr s=107 >
<xs: el enent name="responseEqui p" type=" itis:Incident ResponseEqui pyrent"
m nOccurs="-96*¢
<xs: el enent name="responder Type" type=" itis: Responder G oupAffected"

m nOccurs="0"/>
<xs: el erent name="crc" type=" MsgCRC' />
<xs: el enent name="I| ocal Ener gencyVehi cl eAlert" type="1ocal : EmergencyVehicleA ert"
m nOccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

Remarks: The TemporarylD data element shall be sent only if the vehicle wishes to identify itself to
others. If adata element value is not known or will not be sent (because its presence is marked
OPTIONAL in the ASN) then that data item will not be part of the message. The CRC value found as part
of the Road Side Alert message shall be properly set for the value for the bytes enclosed in that message,
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and the CRC value found as part of the Emergency V ehicle message shall be properly set for the value for
the bytes enclosed in that message. In other words, the Road Side Alert message shall be a valid message

within the Emergency V ehicle message.

5.5Message: MSG_Inter sectionCollisionAvoidance (ICA)

Use: This message deals with providing data from the vehicle to build intersection collision avoidance
systems with. It identifies the intersection being reported on and the recent path and accelerations of the

vehicle.
ASN.1Representation:
IntersectionCollision ::= SEQUENCE {
nmsgl D DSRCns gl D,
rngc Tt ?V‘!SUCUUII: "
id Tenporaryl D,
secMar k DSecond OPTI ONAL,
path Pat hHi st ory,
-- a set of recent path histories
intdrsetionl D I ntersectionl D,

| anegNurber LaneNunber,

-- zero sent if unknown

event Fl ag Event Fl ags,

-- used to convey vehicle Panic Events,

- - # LOCAL_CONTENT

-- the applicable Intersection, from the MAP-G D
-- the best applicable novenent, from the MAP-GI D

-- the best applicable Lane, from the MARP!SPAT-GI D

-- Set to indicate "Intersection Mol ation"

}
XML Representation:
<xs: el efrent name="intersectionCollision" type=* IntersectionCollision"/>
<xs: conpl exType nane=" |ntersectionCollision® >

KXS: sequence>

<xs: el ement nanme="nsgl D' type=z'Y DSRCnsgl D" />
<xs: el ement name="nsgCnt" type=" MsgCount" />
<xs: el ement nanme="id" typez™ Tenporaryl D' />

zero sent i ,Unknown -->

<l-- usedto convey vehicle Panic Events,
Set t'o_indicate &quot;Intersection Violation&quot;

m nOccufr s=" 0 />
K/ xsySequence>
</ xs: conplLexType>

the best applicable novenent, fromthe MAP-GID -->
<xs: el enent nane="| aneNunber" type=" LaneNunber" />
<!-- the best applicable Lane, from the MAP-SPAT-G D

<xs: el epent* name="event Fl ag" type=" EventFl ags" />

<xs: el enent nane="secMar k" “type=" DSecond" m nCccurs="0"/>
<xs: el ement nane="pat h"fype=" PathHi story" />
<l-- a set of recent.path histories -->

<xs: el enment name="intersetionl D' type=" IntersectionlD" />
<l-- the applicable. Intersection, fromthe MAP-G D

>

<xsTelenent nane="local I ntersectionCollision" type="local:IntersectionCd

5.6 Message: MSG_MapData (MAP)

I'l'ision"

Use: The MapData message is used as a wrapper object to relate all the types of maps defined in the
standard. This includes such items as complex intersection descriptions (used with the SPAT message),

high speed curve outlines (used in curve safety aerts), and segment of roadway (used in platoon
applications). The contents of this message are at times informally referred to as the GID layer.

ASN.1Representation:
MapData ::= SEQUENCE {
nmsgl D DSRCns gl D,
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msgCnt MsgCount ,

name Descri pti veName OPTI ONAL,
| ayer Type Layer Type  OPTI ONAL,

| ayer | D Layer 1 D  OPTI ONAL,

i ntersections SEQUENCE (Sl ZE(1..32)) OF
I ntersection OPTI ONAL,

-- other objects nmay be added at this |ayer, thbd,
-- this mght becone a nested CHO CE st atenent

-- roadSegnents SEQUENCE (Sl ZE(1..32)) OF

- - RoadSegnent s OPTI ONAL,

-- curveSegments SEQUENCE (SIZE(1..32)) OF

- - curveSegment s OPTI ONAL,

-- wanted: sone type of data frame describing how
-- the data was determn ned/processed to go here
dat JParaneters Dat aPar anet er s OPTT ONAL,

crc Ms gCRC,

... |- # LOCAL_CONTENT

}

XML Representation:

<xs:el efrent nane="mapData" type=" MapData"/>

<xs:conpl exType nane=" MapDat a" >

KXS: sequence>

<xs:element name="nsgl D' type=" DSRCmsgl D" />
<xs: el ement nanme="nsgCnt" type=" MsgCount" />

<xs: el enent nane="nane" type=" DescriptiveNanme" m nCccurs="0"/>
<xs:el ement name="|ayer Type" type=" Layer Type" m nCccur s="0"/ >
<xs: el ement nane="|ayer| D' type=" Layerl|D" m nCccurs="0"/>
<xs:el enent name="intersections" m nCccurs="0">

<xs: conpl exType>
<xs:sequence m nQccurs="1" maxOécurs="32">
<xs: el enent name="intersection" type=" Intersection" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<!-- other objects may be added@at this layer, tbhd,
this mght becone a nested CHO CE statenent
r oadSegnent s SEQUENCE «(SI ZE (1..32) ) OF
RoadSegnments  OPTI ONAL
curveSegnent s SEQUENCE,* (SIZE (1..32) ) OF
curveSegnments OPTI GNAL" ,
want ed: sone type of ~data frame describing how
the data was determ ned/ processed to go here -->
<xs: el enent name="dat aParaneters" type=" DataParaneters" m nCccurfs="0"/>
<xs: el ement nane="crc" type=" MsgCRC' />

<xs: el ement \name="| ocal MapDat a" type="Iocal : MapData" nmi nCccurs="0"{>
K/ Xs: sequence>

</ xs: cojmpl exType>

5.7 MessageM SG_NMEA_Corrections (NMEA)

Use: The NMEA_Corrections message is used to encapsulate NMEA 183 style differential correctijons for
GPS radio navigation signals as defined by the NMEA (National Marine ElectronicsAssociation)
committee in its Protocol 0183 standard. Here, in the work of DSRC, these messages are "wrapped" for

transport on the DSRC media, and then can be re-constructed back into the final expected formats defined

by the NMEA standard and used directly by GPS positioning systems to increase the absolute and relative
accuracy estimates produced.

ASN.1Representation:

NMEA- Corrections ::= SEQUENCE {
msgl D DSRCnsgl D,
rev NMEA- Revi si on,

-- the specific edition of the standard
-- that is being sent, normally 2.0
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nmsg NVEA- MsgType,
-- the nessage and sub-nessage type, as
-- defined in the revision being used
-- NOTE as the nessage type is also in the payl oad,
wdCount I NTEGER (0. .1023),
-- a count of bytes to follow
payl oad NMEA- Payl oad,

}

XML Representation: ] .
<xs: el ement name="nMEA- Corrections" type=" NMEA-Corrections"/>

<xs: conpl exType name=" NMEA- Corrections" >

<Xs:sequence>
<xs: el ement nanme="nsgl D' type=" DSRCnsgl D' />
<xs: el emrent nanme="rev" type=" NMEA-Revision" />
r=-—thne speClrtrc edrtron or thne stdndard

that is being sent, normally 2.0 -->

<xs: el ement nanme="nsg" type=" NMEA- MsgType" />

<I-- the message and sub-nessage type, as

defined in the revision being used

NOTE as the nessage type is also in the payload, -->

<xs:el ement name="wdCount" >

<xs:si npl eType>

<xs:restriction base="xs:unsi gnedShort">
<xs: maxl ncl usi ve val ue="1023"/>
</xs:restriction>

</ xs: si nmpl eType>
</ xs: el enent >
<l-- a count of bytes to follow-->
<xs: el ement name="payl oad" type=" NMEA- Payload" />
K/ Xs: sequence>
</ xs: conpl exType>

5.8 Megsage: MSG_ProbeDataM anagement. (PDM)

Use: Th¢ ProbeDataM anagement message is used\to control the type of data collected and sent byl OBUs
to thelodal RSU (also called a STA in some documents) . Taken at a defined snapshot event to defijne RSU
coverage|patterns such as the moment an OBU joins or becomes associated with an RSU and can gend

probe dafa.

ASN.1Representation:
Pr obeDat aManagenent ::= SEQUENCE ({
nmsgl P DSRCs gl D, -- This is a unique message
-- identifier, NOT related to
-- the PSID\ PSC
sanp| e Sanpl e, -- identifies vehicle
-- popul ation affected
directions Headi ngSli ce,
-- Applicable headings/directions
t er mp CHO/CE{

tler nt.e Ter mTi ne, -- Term nate managenent process
-- based on Tine-to-Live
tlermDist-ance TernmDi st anco Term nate Wnnngnrrnnf process

-- based on Distance-to-Live

},
snapshot CHO CE {
snapshot Ti me Snapshot Ti ne, -- Collect snapshots based on tine
snapshot Di st ance Snapshot Di stance -- Collect snapshots based on Distance
},
txl nterval TxTi me, -- Time Interval at which to send snapshots
cnt Tt hr eshol d Count -- nunber of thresholds that will be changed

dat aEl enents SEQUENCE (SIZE(1..32)) OF
Vehi cl eSt at usRequest,
-- a data frame and its assoc thresholds
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XML Representation:
<xs: el ement nane="probeDat aManagenent" type=" ProbeDat aManagenent"/>

<xs: conpl exType nane=" ProbeDat aManagenent" >
<Xs:sequence>

<xs: el ement nane="nsgl D' type=" DSRCnsgl D' />
<l-- This is a unique nmessage

identifier, NOT related to

the PSID\PSC -->

<xs: el ement nane="sanpl e" type=" Sanple" />

<l-- identifies vehicle

popul ati on affected -->

<xs:el ement nane="directions" type=" Headi ngSlice" />
<!-- Applicable headings/directions -->

<xs:el ement nanme="terni" >

</ Xxs:co

Remark$:

infrastrud

XS, CONpl eX1ype
<xs: choi ce>
<xs: el enent nane="terntinme" type=" Termli ne" />
<l-- Term nate managenent process
based on Tinme-to-Live -->
<xs: el ement nane="ternDi stance" type=" TernDi stahce" />
<l-- Term nate managenent process
based on Distance-to-Live -->
</ xs: choi ce>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nane="snapshot" >
<xs: conpl exType>
<xs: choi ce>
<xs: el enent nane="snapshot Ti me" _type=" Snapshot Ti me" />

<l-- Collect snapshots based on\tine -->
<xs: el enent nane="snapshot D st\ahce" type=" Snapshot Di st an
<l-- Collect snapshots based»on D stance -->

</ xs: choi ce>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="txl| nterval " «type=" TxTi me" [>

<l-- Time Interval at which te send snapshots -->
<xs: el enent name="cnt Tt hreshol d" type=" Count" />
<!-- nunber of thresholds that wll be changed -->

<xs: el emrent name="dat aEl enent s" >
<xs:conpl exType>
<xs: sequence, nm”nCccurs="1" maxCccurs="32">

<l-- a’data frame and its assoc thresholds -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent>
K/ XS: sequences
npl exType>

The’ProbeDataM anagement message originates from the ATMS and its associated
turetand is used to control the types of information reported back to meet the needs of the

and priva

te-Users of the data.

5.9 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) DSRC readersto allow the collection of information

about typically vehicle traveling behaviors along a segment of road. The exchanges of this message as well
as the event which caused the collection of various elements defined in the messages are defined in Annex

B of this

standard. In typical use the reporting vehicle has collected one or more snapshots which i

<xs: el epent nane="dat aEl enent" type=" Vehi cl eSt at usReques{"

e" />

/>

ATMS

t will

send to areceiving RSU along with information (the vector) about the point in time and space when the
snapshot event occurred. Because any sequence of snapshots are related within a limit range of time and
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space, some data compression may be used in the message to reduce redundant information.

ASN.1Representation:

ProbeVehi cl eData ::= SEQUENCE {

nmsgl D DSRCns gl D, -- App ID value, 1 byte
segNum ProbeSegnment Nunber OPTI ONAL,

-- a short term Ident value

-- not used when ident is used
probel D Vehi cl el dent OPTI ONAL,

-- ident data for selected

-- types of vehicles
start Vect or Ful | Posi ti onVect or, -- the space and tine of

-- transmission to the RSU
vehi cl eType Vehi cl eType, -- type of vehicle, 1 byte
cnt Snapshot s Count OPTI ONAL,

--_a count of how many snaphots

-- type entries will follow
snafgshot s SEQUENCE (Sl ZE(1..32)) OF Snapshot,

-- a seq of nane-val ue pairs

-- along with the space and.'time
-- of the first neasurenmept\ set
... F- # LOCAL_CONTENT

} --| Est size about 64 bytes plus snapshot sizes (about 12 pér)

XML Representation:
<xs: el efrent nane="probeVehicl eData" type=" ProbeVehi cl eData‘/>
<xs: conpl exType name=" ProbeVehicl eData" >
Kxs: annot ati on>
<xs: docunent ati on>
Est size about 64 bytes plus snapshot siywzes (about 12 per)
</ xs: docunent ati on>
K/ Xs: annot ati on>
KXS: sequence>
<xs: el ement nanme="nsgl D' type=" DSRCgggl D' />
<!-- App ID value, 1 byte -->

<xs: el ement nane="segNum' type="_ProbeSegnent Nunber" m nCccurs="0
<!-- a short term ldent value

not used when ident is used -4>

<xs: el ement nane="probel D' type=" Vehicl el dent" m nCccurs="0"/>
<l-- ident data for selected

types of vehicles -->
<xs: el ement name="start\ector" type=" Full PositionVector" />
<l-- the space and t{ing of
transm ssion to the RSU -->
<xs:el ement name=tvehicl eType" type=" VehicleType" />

<l-- type of vehkcle, 1 byte -->

<xs: el enent ,nane="cnt Snapshots" type=" Count" m nCccurs="0"/>
<l-- a count\of how nmany snaphots

type entries‘will follow-->

<xs: el ere0t nane="snapshots" >
<xs:'conpl exType>
<xs:sequence m nQccurs="1" maxCccurs="32">
<xs: el enent nane="snapshot" type=" Snapshot" />
<l-- a seq of name-value pairs along with the space and ti ng
first neasurement set -->

>

of the

</ ¥s:seogusnce>

</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="| ocal ProbeVehi cl eData" type="1Iocal : ProbeVehi cl eDat a"

m nOccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

Remarks; At thetimeof writing additional probe vehicle messages are being developed that will allow control over
what information is gathered and reported in a probe vehicle message. Buildersare urged to consider these messagesin

their development of products using this message.
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5.10 Message: MSG_RoadSideAlert (RSA)

Use: This message is used to send aerts 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. Typicaly transmitted over the
Dedicated Short Range Communications (DSRC) mediain both WSM and XML forms, this message
provides simple aerts to travelers (both in vehicle and with portable devices). Typica 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 maobile hazards, construction zones, and roadside
events are the ones most frequently expected to be found in use.

This message is for the alerting of roadway hazards; not for vehicle cooperative communications, mayday,
or other wfety appllcatlons Itis generally praumed that each rece|V|ng device is aware of its own posmon

representtion formats. ThisITIS list is national in scope, never outdated (items can only be added), and in
this use does not alow local additions. Refer to SAE J2540.1 for the complete code list. A priority |g¢vel

for the message is aso sent, which may be matched to various other prioritiés in the cockpit to detefmine
the order|and type of message presentation to minimize driver distraction. Message transmission pfiority is
typicaly jhandled in the IEEE 1609 standard layer in the applicationstack and is a function of the
applicatign type. A duration field provides a gross level for the range (distance) of applicability for|the
message pver distance. For example, some messages are no lenger meaningful to the traveler once the
vehicle has moved a distance down the roadway link.

In many fases a complex event will also be explained in the other supporting ATIS messages (availgble on
DSRC sgrvice channels), and a linkage value is giveryin those cases when such data is available.

ASN.1Representation:

RoadSi deAl ert ::= SEQUENCE ({
msgl p DSRCns gl D,
-- the message.'type.
msg(nt MsgCount ,
t ypeEvent I TI' S. I TI Scodes,
-- a category and an item from that category
-- all TS stds use the sane types here

-- to-‘explain the type of the
-- .akert / danger / hazard invol ved
- \bwo bytes in length
desdri ption SEQUENCE (Sl ZE(1..8)) OF |ITIS. ITIScodes OPTI ONAL,
-~ up to eight ITIS code entries to further
-- describe the event, give advice, or any
-- other ITIS codes
-- up to 16 bytes in length
priof ity Priority OPTI ONAL,

the W-gency of thig BSSage, a reolative
-- degree of nerit conpared with other
-- simlar nessages for this type (not other
-- nessage being sent by the device), nor a
-- priority of display urgency
-- one byte in length

headi ng Headi ngSlice OPTI ONAL,
-- Applicable headings/direction
ext ent Ext ent OPTI ONAL,

-- the spatial distance over which this
-- nessage applies and should be presented
-- to thedriver
-- one byte in length
posi ton Ful | Posi ti onVect or OPTI ONAL,
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-- a conpact summary of the position,
-- heading, rate of speed, etc of the
-- event in question. Including stationary
-- and wide area events.

furtherlnfolD Furtherlnfol DOPTI ONAL,
-- a link to any other incident
-- information data that may be available
-- in the normal ATIS incident description
-- or other nessages
-- 1~2 bytes in length

crc Ms gCRC

}

XML Representation:
<xs: el ement nane="roadSi deAlert" type=" RoadSi deAlert"/>

<xs:conpl exType name=" RoadSi deAl ert" >
RXS. Sequence
<xs: el ement name="nmsgl D" type=" DSRCmsgl D" />
<l-- the message type. -->
<xs: el ement name="nsgCnt" type=" MsgCount" />
<xs: el enent nane="typeEvent" >
<xs:si npl eType>
<xs:restriction base ="itis:|TlScodes"/>
</ xs: si mpl eType>
</ xs: el enent >
<l-- a category and an item from that category
all ITS stds use the sane types here
to explain the type of the
alert / danger / hazard invol ved
two bytes in length -->
<xs: el enent nanme="description" mnCccurs=*0">
<xs: conpl exType>
<xs:sequence m nCccurs="1" maxOécurs="8">
<xs: el ement nane="description-itent >
<xs:sinpl eType>
<xs:restriction base ="itis:ITlScodes"/>
</ xs: si npl eType>
</ xs: el ement >
<l-- up to eight ITIScode entries to further describe the evenf, give
advi ce, or any other ITIS codes up.to 16 bytes in length -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent nane="pri-ority" type=" Priority" m nCccur s="0"/>
<l-- the urgency @f ‘this nessage, a relative
degree of nerit Sconpared with other
simlar nessages for this type (not other
message being jsent by the device) , nor a
priority ,of\ display urgency
one byteHnia length -->

<xs: elrefent nanme="headi ng" type=" Headi ngSlice" m nCccurs="0"/ >
<!-- S\Applicable headings/direction -->

<xs,el’'ement nanme="extent" type=" Extent" m nCccur s="0"/ >
<-%“/the spatial distance over which this

nessage applies and should be presented
o the driver

one byte in length -->

<xs: el enent nane="positon" type=" Full PositionVector" m nCccurs="0"/>
<l-- a conpact sunmmary of the position

heading, rate of speed, etc of the

event in question. Including stationary

and wi de area events. -->
<xs: el ement name="furtherlnfol D' type=" FurtherlnfolD" m nCccurs="0"/>
<l-- a link to any other incident

informati on data that nmay be avail able
in the normal ATIS incident description
or other messages

1~2 bytes in length -->

<xs:element name="crc" type=" MsgCRC' />
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</ xs: sequence>
</ xs: conpl exType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_EmergencyVehicleAlert(EVA) <ASN> <XM.>. |n addition, thisitem may be used by data

structures in other ITS standards.

Remarks: This message is also used a building block for other DSRC messages. When used in other
public safety messages, additional elements may be appended to form new message types.

5.11 Message: MSG_RTCM _Corrections (RTCM)

Use: The RTCM Correct|ons message is used to encapsulate RTCM dlfferentlal correct|onsfor GPS and
other radie-rawigal ‘ !

e "wrapped" for transport on the DSRC media, and then can be re-constructed back intp the
ted formats defined by the RTCM standard and used directly by various positiening sygems to

RTCM Cofrections ::= SEQUENCE {
nmsgl P DSRCnsgl D,
msgdnt MsgCount ,
RTCM Revi si on,
-- the specific edition of the standard
-- that is being sent

ancfhior Poi nt  Ful | Posi tionVect or OPTI ONAL,
-- frecise observer position, if needed
dreci se ant position and noi se data
RTCVHeader ,

GPSst at us
Ant ennaCX f set Set ( X, y«Z)

dne or nore RTCM nessages
rtcnset s SEQUENCE (S| ZE(1..5)) OF RTCMmsg,
. }- # LOCAL_CONTENT

}
XML Representation:
<xs: el gment name="r TCM Corvr ecti ons" type=" RTCM Corrections"/>
<xs: conpl exType nane=}/" RTCM Corrections" >

KXS: sequence>

<xs: el enent\*nanme="nsgl D' type=" DSRCmsgl D" />
<xs: el egent name="nsgCnt" type=" MsgCount" />
<xs: el ement nane="rev" type=" RTCM Revision" />
<!--«the specific edition of the standard

that )i s being sent -->

<xs” el enent name="anchor Poi nt" type=" Ful | PositionVector"” mi nCccurs="0"/>
<|'-- precise observer position, i f needed

PreciSe ant posi tTom and Tor Se_data - -

<xs:el ement nane="rtcnHeader" type=" RTCMHeader" />
<l-- octets of:

status GPSst at us

ant O f set s Ant ennaCf f set Set  (x, vy, 2z)

one or nore RTCM nessages -->

<xs:el ement name="rtcnBets" >

<xs:conpl exType>
<xs:sequence m nCccurs="1" maxCccurs="5">
<xs:el enent nane="rtcnBSet" type=" RTCMrsg" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >

-37 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

<xs: el emrent nanme="| ocal RTCM Corrections" type="1ocal : RTCM Corrections"
m nOccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

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

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

5.12 M gssage: M SG_SignalPhaseAndTiming M essage (SPAT)

Use: The Signal Phase and Timing (SPAT) message is used to convey the current status ‘ofyone or more

signalizefl intersections. Along with the MSG_MapData message (which conveys a full geometric |ayout
of the infersection in question) the receiver of this message can determine the state 6f) the signal phasing
and wher) the expected next phase will occur.

The SPA|T message sends the current movement state of each active phasein the system as needeql (values
of what I|ghts are active and values of for what durations the light is expected to continue). The state of un-
active mgvements (typically al red) is not normally transmitted. Moyvements are mapped to specifig lanes

and apprpaches by use of the lane numbers present in the message,/ These lane numbers correspoipd to the
specific lpnes described in the MAP message for that intersection;

The currgnt signal preemption and priority status values (when'present or active) are also sent. A rore
completg summary of any pending priority or preemptionevénts can be found in the Signal Status rmessage.

ASN.1Representation:

SPAT ::F SEQUENCE ({
nmsgl p DSRCnsgl D,
nane Descri pti veName ORPT) ONAL,

-- human readablle nanme for this collection
-- to be used-onhly in debug node

intersections SEQUENCE (SI'ZE(1..32)) OF IntersectionState,
-- sets of SPAT data (one per intersection)

... p- # LOCAL_CONTENT
}

XML Representation;
<xs: el gment nanestsPAT" type=" SPAT"/>
<xs:conpl exTypewname=" SPAT" >
EXS: sequence>
<xsvel ement nanme="nsgl D' type=" DSRCmsgl D" />
<XS: el ement name="nanme" type=" DescriptiveName" mnQccurs="0"/>
<! -- human_readable nanme for this collection
to be used only in debug node -->
<xs:el ement name="intersections" >
<xs:conpl exType>
<xs:sequence m nCccurs="1" maxCccurs="32">
<xs: el ement nanme="intersection" type=" IntersectionState" />
<l-- sets of SPAT data (one per intersection) -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement name="| ocal SPAT" type="1|ocal: SPAT" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
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In addition, this item may be used by data structures in other ITS standards.

5.13Message: MSG_SignalRequestM essage (SRM)

Use: The Signal Request Message is a message sent by 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 the message
flag isset. In either case, the vehicle identifies itself (using its VIN or another method supported by the
Vehicleldent data frame), its current speed, heading and location (using the Blob of the BSM ), and makes

a specific request for service (Vehicle Reguest) as well as an anticipated time of service (a start time and

end time). The specific request for service is typically based on previously decoding and examining the

list of supported zones for that intersection (sent in the MAP messages). The outcome of all of the pending
reguests to a signal can be found in the Signal Status Message ( SSM ), and may be reflected in the SPAT
message [Contents 1f-successut

ASN.1Répresentation:

Si gnal Request Msg ::= SEQUENCE {
nmsgl DSRCnsgl D,
nsgOnt MsgCount ,

-- equest Data

request Si gnal Request ,

-- the specific request to the intersecti-on
-- contains IntersectionlD, cancel flags,

-- requested action, optional |anes data

ti ngCf Servi ce DTi me  OPTI ONAL,
-- the tine in the near future when service is
-- requested to start

enddf Servi ce DTime  OPTI ONAL,
-- the tine in the near future when service is
-- requested to end

transitsStatus Transit St at us OPTI ONAL)
-- additional information pertaining
-- to transit events

-- User Data
vehifcl eVIN Vehi cl el dent OPTI ONAL,
-- a set of\unique strings to identify the requesting veh|cle
vehifcl eDat a BSMbl_ob,
-- current position data about the vehicle
st atpus \Vfehi cl eRequest St at us OPTI ONAL,

-t current status data about the vehicle

XML Representation:
<xs: el gment name=" Si gnal Request Msg" type="
<xs: conpl exType nane=" Si gnal Request Msg" >
<Xs: sequence>
<xs: el ement nanme="nsgl D' type=" DSRCnsgl D" />
<xs: el ement name="nsgCnt" type=" MsgCount" />

Si gnal Request Msg"/ >

<l-- Request Data -->
<xs: el ement nane="request" type=" Signal Request" />
<l-- the specific request to the intersection
contains |IntersectionlD, cancel fl ags,
requested action, OPTI ONAL | anes data -->
<xs:el ement nane="ti neOf Servi ce" type=" DTi ne" m nCccurs="0"/>
<l-- the tine in the near future when service is
requested to start -->
<xs: el ement nane="endOf Service" type=" DTi me" m nCccur s="0"/ >
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<l-- the tinme in the near future when service is

requested to end -->

<xs: el enent name="transitStatus" type=" Transit Status" m nCccurs="0"/>
<l-- additional information pertaining

to transit events
User Data -->

<xs: el enent nane="vehicl eVIN' type=" Vehicleldent" m nCccur s="0"/>
<l-- a set of unique strings to identify the requesting vehicle -->

<xs: el ement nane="vehi cl eData" type=" BSMdl ob" />
<l-- current position data about the vehicle -->

<xs: el ement nane="status" type=" Vehicl eRequest St at us" m nCccurs="0"/>
<l-- current status data about the vehicle -->

</ xs: sequence>
</ xs: compl exType>

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

5.14 M gssage: M SG_Signal StatusM essage (SSM)

Use: The Signal Status Message is a message sent by an RSU in a signalized intersection:-It is used to
relate thg current status of the signal and any collection of pending or active preemption or priority| events
acknowlgdged by the controller. The data contained in this message allow other uisers to determing their
"ranking'| for any request they have made as well as see the currently active events. When there have been
no recently received requests for service messages, this message may not be.sent. The outcome of |all
pending fequests to a signal can be found in the Signal Status Message, and the current event may|aso be
reflected|in the SPAT message contents if successful.

ASN.1Representation:

Si gnal S} at usMessage ::= SEQUENCE {
nmsgl P DSRCnsgl D,
msgCht MsgCount ,
id I ntersectionl D,

-- this provides a unique, mapping to the

-- intersection map in _guestion

-- which provides conplete |ocation

-- and approach/ nove/tane data

-- as well as zoneS)for priority/preenption

statpus I ntersectionSt atiusObj ect,
-- general statds* of the signal controller
prigrity SEQUENCE (SIKZE(1..7)) OF Signal State OPTI ONAL,

-- all active/priority state data

-- is found-here

pri¢rityCause Vehiclekdent OPTI ONAL,

-- vehicle that requested

-- the) current priority

pr enpt SEQUENCE (SIZE(1..7)) OF Signal State OPTI ONAL,
s+\all active preenption state data

- is found here

pr egnpt Cause Vehi cl el dent OPTI ONAL,

-- vehicle that requested

-- the current preenpt

trapsit.Status Transit Status OPTI ONAL,

-- additiopnal infornation pertaining

-- to transit event, if that is the active event

XML Representation: _
<xs: el ement name=" Signal St at usMessage" type=" Signal StatusMessage"/>

<xs: conpl exType nanme=" Si gnal St atusMessage" >
<Xs: sequence>
<xs: el emrent nanme="nsgl D' type=" DSRCnsgl D" />
<xs: el ement name="nsgCnt" type=" MsgCount" />
<xs: el ement nanme="id" type=" IntersectionlD" />
<l-- this provides a unique mapping to the
intersection map in question
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whi ch provi des conplete |ocation
and approach/ nove/l ane data
as well as zones for priority/preenption -->
<xs: el ement nanme="status" type=" IntersectionStatusCbject" />
<l-- general status of the signal controller -->
<xs:el ement nane="priority" mnQOccurs="0">
<xs: conpl exType>
<xs:sequence m nCccurs="1" maxCccurs="7">
<xs: el ement name="priority-iten type=" Signal State" />
<l-- all active priority state data is found here -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >

<xs: el enent name="priorityCause" type=" Vehicleldent" m nCccurs="0"/>
<l-- vehicle that requested

the current priority -->

XS: €l eEmENT _nane="pr enpt m ncccurs="0 >

<xs: conpl exType>
<xs:sequence m nCccurs="1" maxCccurs="7">
<xs:el ement name="prenpt-item' type=" Signal State" (>
<l-- all active preenption state data is found hefe)-->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement nane="preenpt Cause" type=" Vehicl el dent~ m nCccurs="0[/ >
<l-- vehicle that requested

the current preenpt -->

<xs: el enent name="transitStatus" type=" Transit Status" m nCccurs='0"/ >
<l-- additional infornation pertaining

to transit event, if that is the active event -->

£/ Xs: sequence>
</ xs: cojmpl exType>

In additipn, this item may be used by data structures in other, I TS standards.

5.15Message: MSG_Travelerlnfor mation,Message (TIM)

Traveler Information message is useghto send various types of messages (advisory and rpad sign
the WSM stack to vehicles. It makes heavy use of the ITIS encoding system to send wgll
known phrases, but allows limited text for.focal place names. The supported message types specify |several
ts of ITIS phrase patterns ta further reduce the number of bytes to be sent. The express4d
messageq are active at a precise start and duration period, which can be specified to a resolution of |a

ASN.1Representation:

Travel efI nformati on \.: = SEQUENCE {
nmsgl DSRCns gl D,
packet | D Uni queMsG D OPTI ONAL,
url URL- Base OPTI ONAL,
dat gFr aneCount Count OPTI ONAL,

dat dEranes SEQUENCE (SIZF(1..8)) OF SFQUENCE {
-- Part 1, Frame header
frameType Travel erInfoType, -- (enum advisory or road sign)
nmsgl d CHO CE

furtherlnfol D Furt herl nfol D,

-- links to ATIS nsg
roadSi gnl D RoadSi gnl D

-- an ID to other data

b,
start Year DYear OPTI ONAL,
-- Current year used if missing
startTinme M nut eOf TheYear,

duratonTine M nutesDuration,
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priority SignPrority,
-- Part |I, Applicable Regions of Use
commonAnchor Position3D OPTI ONAL,
-- a shared anchorpoi nt
conmonLaneW dt h LaneW dt h OPTI ONAL,

-- a shared lane w dth
commonDirectionality DirectionOf Use OPTI ONAL,
-- a shared direction of use
regions SEQUENCE (SIZE(1..16)) OF ValidRegion,

-- Part 111, Content
content CHO CE ({
advi sory I TI'S. I TI ScodesAndText,
-- typical ITIS warnings
wor kZone Wor kZone,
—- WOTK ZONE sIgns and directrons
generi cSign Generi cSi ghage,
-- MJTCD signs and directions
speedLimi t SpeedLim t,
-- speed linmts and cautions
exit Service Exi t Service

-- roadsi de avaiable services
-- other types may be added in future revisjons
},  --# UNTAGGED

u
H
crc MsgCRC,

. }- # LOCAL_CONTENT

XML Representation:

<xs:el efrent nane="travelerlnformati on" type=" Travel erlnformation"/>
<xs:conpl exType nane=" Travel erlnformtion" >

KXS: sequence>

<xs:element nanme="nsgl D' type=" DSRCmsgl D" />

<xs: el enent nane="dat aFrangs) >
<xs: conpl exType>
<xs: sequence mnGCccurs="1" maxCccurs="8">
<xs: el enent” pane="dat aFr ane" >
<xs: conpkexType>
<xS:sequence>
<l-- Part 1, Frame header -->

<l-- (enum advi sory or road sign) -->
<xs: el enent nanme="nsgld" >
<xs: conpl exType>
<xs: choi ce>

/>
<l-- links to ATIS nmsg -->

<!l-- an ID to other data -->

<xs: el ement nane="roadSi gnl D' type="

rl URL- Short OPTIONAL -- My link to image or “other content

<xs:el enent nane="packetlD' types" Uni queMsSGl D' m nCccurs="0"/ >
<xs: el enent nane="url B" type='"URL-Base" m nCccurs="0"/>
<xs: el enent nane="dat aFraneCount" type=" Count" m nCccurs="0"/ >

RoadSi

<xs: el ement nanme="franeType" type=" Travel erlnfofype" />

<xs:elenent nane="furtherlnfolD' type=" FurtherlnfolD

gnl D" />

</ xs: choi ce>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nane="start Year" type=" DYear"
<l-- Current year used if mssing -->

m nQccurs="0"/>

<xs: el ement nane="startTi me" type=" M nuteCf TheYear" />
<xs:el enent nane="duratonTi ne" type=" M nutesDuration" />
<xs:el enent nane="priority" type=" SignPrority"

<l-- Part Il, Applicable Regions of Use -->

m nOccurs="0"/>
<l-- a shared anchorpoint -->
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<xs: el ement name="conmonLaneW dth" type=" LaneW dth"
m nOccurs="0"/>
<!-- a shared lane width -->
<xs: el enent nanme="conmmonDi rectionality" type=" DirectionC Use"
m nOccurs="0"/>
<!-- a shared direction of use -->
<xs: el ement nane="regi ons" >
<xs: conpl exType>
<xs:sequence m nCccurs="1" maxCccurs="16">
<xs: el ement name="region" type=" ValidRegion" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<l-- Part 111, Content -->
<xs:choi ce >
<xs: el ement nane="advi sory" type=" itis:|TlScodesAndText"
/>
<l-- typical ITIS warnings -->
<xs:el enent nane="wor kZone" type=" WorkZone" |[>
<I-- work zone signs and directions -->
<xs: el enent nanme="genericSi gn" type=" _CGenericSi gnage" />
<l-- MJTCD signs and directions -->
<xs:el enent nane="speedLimt" type€z' SpeedLi mt" />
<I-- speed limts and cautions ;t>
<xs: el ement nane="exit Service'~ tiype=" Exit Seryice" />
<!-- roadside avai able services

ot her types may be added inXfuture revisions {->
</ xs: choi ce>
<xs: el ement name="url" typex' URL-Short" mnQccufs="0"/>
<I-- May link to image or™NOther content -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement name="crc" type=" MgCRC' />
<xs: el ement name="I|ocal Travel exfnformation" type="local: Travel erlnfornati on"
m nOccufr s="0"/>
K/ Xs: sequence>
</ xs: cojmpl exType>

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

6. Datla Frames

This sectjon defines the precise structure of the data frames defined by this standard. The DSRC data
concepts|in this standard are divided into messages, data frames, and data elements. Messages ard made up
of content furthér-defined in this document (i.e. made up of entries that are either atomic or complex| but
which ar¢ aso defined in this document) and content defined externally to this document. Such external
content iSTeused-fromrotherfunctionatareasand-standards devetopec-by other groopsand-SBOs- The
contents of this standard (both at the complete message level and its component parts) may be reused by
other efforts elsewhere.

All text in this clause is considered normative unless expressly marked otherwise. Definitions for this
message set are presented in the following subclauses. The ASN.1 is presented in a section titled ASN.1
Representation. The equivalent XML expression is presented in a section titled XML Representation
which follows the trandation rule set cited in Clause Two (SAE Standard J2630). Should the two sections
conflict in some way, the ASN.1 expression shall take precedence.

The productions of ASN.1 which follow shall be considered normative in nature. While the magjority of the
normative content is reflected in the actual syntax of the ASN.1, some entries also have additional
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statements in the ASN.1 comments which shall be considered normative as well. In addition, the textual
commentary provided with each entry (in sections marked "use" and "remarks') may also provide
additional normative restrictions on the proper use of the entry being described. The XML productions
follow directly from the ASN.1 specifications and the same rules shall be applied. Users of this standard
seeking to be in conformance with it shall follow the normative text outlined here.

6.1 Data Element: DF_AccelerationSet4Way

Use: This dataframeis a set of acceleration values in 3 orthogonal directions of the vehicle and with yaw
rotation rates, expressed as an octet set. The posmve Iongltudlnal axisis to the front of the vehlcle The

positive |a

(clockwige). A posmve vertical "z" axisis upward WI'[h the zero point at the bottom of the vehiclestires.
The frame of references and axis of rotation used shall be accordance with that defined in SAE . J670, Issued
1976-07 and its successors. Note the definitions provided in Figure 1 (Tire Axis System) and krgure|2

(Directiopal Control Axis Systems).
ASN.1Representation:

Accel erptionSet4Way ::= OCTET STRING (Sl ZE(7))
-- donposed of the follow ng:
-- $EQUENCE {
-- | ong Accel erati on, -X- Along the Vehicle\Longitudi nal axi§
- - lat Accel eration, -x- Along the Vehrcle Lateral axis
-- vert Vertical Acceleration, -x- Along the \ehicle Vertical axis
- - yaw YawRat e
- |

XML Representation:
<xs: conpl exType nane=" Accel er ati onSet 4\\ay" >

<xs:|si npl eCont ent >
KXS: annot at i on>
<xs: docunent ati on>
conmposed of the follow ng:

SEQUENCE {

long Accel eration, -x- Along the Vehicle Longitudinal axis
| at Accel eration, -Xx- Along the Vehicle Lateral axi$

vert Vertical Acceleration, -x- Along the Vehicle Vertical ax|s

yaw  YawRat e

</ xs: docunent at i on>
K/ Xxs: annot ati on>
<xs: extensi on base="Accel erationSet4Way-string" >
<xs:attrihute’/ name="Encodi ngType" use="required">
<xs: si npl\eType>
<xsirestriction base="xs: NMTOKEN' >
<xs: enuneration val ue="base64Bi nary"/ >
<I’xs:restriction>
</ xs: si npl eType>
ghxXs:attri bute>
K/(xs? ext ensi on>
</ X 5= =i w-pl eCort-ent
</ xs: conpl exType>
<xs:si npl eType nane="Accel er ati onSet 4Way-stri ng" >
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="10"/>
</xs:restriction>
</ xs: si nmpl eType >

Used By: This entry is directly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_VehicleStatus <ASN>  <XM.>, and
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MSG MSG_BasicSafetyMessage Verbose <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

6.2 Data Frame: DF_Accel Steer YawRateConfidence

Use: A single byte long data frame combining multiple related bit fields into one byte.
ASN.1Representation:

Accel St eer YawRat eConfi dence ::= SEQUENCE {

yawRat e YawRat eConf i dence,
-- 3 bits

accel eration Accel erati onConfi dence,
-- 3 bits

st eerHRgvheeArge—SteerRgvheetArgeConderce—mmmm
-- 2 bits

}

XML Representation:

<xs: conpl exType nane=" Accel St eer YawRat eConfi dence" >

KXS: sequence>

<xs: el ement name="yawRate" type=" YawRateConfi dence" /3>

<l-- 3 bits -->

<xs:el ement nane="accel eration" type=" Accel erati anConfidence" />
<l-- 3 bits -->

<xs: el enent nanme="st eeri ng\Weel Angl e" type=" Ste€ni'ngWeel Angl eConfi dence" />
<l-- 2 bits -->

4/ xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 2 other«data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_ConfidenceSet <ASN>  <XM_>.
In additipn, this item may be used by data structures in other ITS standards.

6.3 Datp Frame: DF_AllInclusive

Use: The data frame Alllnclusive\is Used to contain an instance of every item defined in the standgrd. It is
used in the ala carte message.

ASN.1Representation
Al llnclyusive ::= NCE {

-- ta Frane<)tens

itenpb- 1 Accel er ati onSet 4\Way OPTI ONAL,
itenp- 2 Accel St eer YawRat eConfi dence OPTI ONAL,
-- ijtenb43 Al | I ncl usi ve OPTI ONAL,
i tenp- 4 Ant ennaOf f set Set OPTI ONAL,
i tenB-~5 Approach OPTI ONAL,
itent-o AppT oaciTobj Tt CPTHONAL,
itent-7 Barri erLane OPTI ONAL,
itenb-8 Br akeSyst entSt at us OPTI ONAL,
itenB-9 BSMbl ob OPTI ONAL,
itenb- 10 Bunper Hei ght s OPTI ONAL,
itent-11 Circle OPTI ONAL,
itent- 12 Confi denceSet OPTI ONAL,
itent- 13 Connect sTo OPTI ONAL,
itent- 14 Crosswal kLane OPTI ONAL,
i tent- 15 Dat aPar anet er s OPTI ONAL,
itenb- 16 DDat e OPTI ONAL,
itent-17 DDat eTi me OPTI ONAL,
itent-18 DFul | Ti me OPTI ONAL,
itent-19 DMont hDay OPTI ONAL,
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i tend- 20 DTi me OPTIl ONAL,
itent-21 DYear Mont h OPTI ONAL,
itenb- 22 Ful | Posi ti onVect or OPTI ONAL,
itend-23 I ntersection OPTI ONAL,
itenb-24 I ntersectionState OPTI ONAL,
itemb- 25 Exi t Servi ce OPTI ONAL,
i tenb- 26 Ceneri cSi gnage OPTI ONAL,
i tenb- 27 SpeedLi m t OPTI ONAL,
i tend- 28 Wor kZone OPTI ONAL,
iteng- 29 J1939dat a OPTI ONAL,
i tenb- 30 Movenent St at e OPTI ONAL,
itenb- 31 NodelLi st OPTI ONAL,
i tend- 32 Of f sets OPTI ONAL,
i tenb- 33 Pat hHi st ory OPTI ONAL,
itenb- 34 Pat hHi st or yPoi nt Type- 01 OPTI ONAL,
i tenb- 35 Pat hHi st or yPoi nt Type- 02 OPTI ONAL,
i tenb-36 Pat Al st or yPor nt Type- U3 OPTT ONAL,
i tenb- 37 Pat hHi st or yPoi nt Type- 04 OPTI ONAL,
i tenb- 38 Pat hHi st or yPoi nt Type- 05 OPTI ONAL,
i ten6- 39 Pat hHi st or yPoi nt Type- 06 OPTI ONAL,
i tenB- 40 Pat hHi st or yPoi nt Type- 07 OPTI ONAL,
itenpb-41 Pat hHi st or yPoi nt Type- 08 OPTI ONAL,
itenp- 42 Pat hHi st or yPoi nt Type- 09 OPTI ONAL
i tenpb-43 Pat hHi st or yPoi nt Type- 10 OPTIENAL,
itenp- 44 Pat hPredi cti on OPTI ONAL,
i tenb- 45 Posi ti on3D OPTI ONAL,
i ten6- 46 Posi ti onal Accur acy OPTI ONAL,
i tenb-47 Posi ti onConfi denceSet OPTI ONAL,
i tenp6- 48 Regi onLi st OPTI ONAL,
i tenb-49 Regi onOf f set s OPTI ONAL,
i ten6-50 Regi onPoi nt Set OPTI ONAL,
itenp-51 RoadSi gnl D OPTI ONAL,
itenp-52 RTCMHeader OPTI ONAL,
i ten- 53 RTCMrs g OPTIl ONAL,
i ten6- 54 RTCMPackage OPTI ONAL,
i ten6- 55 Sanpl e OPTI ONAL,
i tenB-56 ShapePoi nt Set OPTI ONAL,
i tenb-57 Si gnal Cont r ol Zone OPTI ONAL,
i ten6-58 Si gnal Request OPTI ONAL,
i ten6-59 Snapshot Di st ance OPTI ONAL,
i ten6- 60 Snapshot OPTI ONAL,
itenp-61 Snapshot Ti me OPTI ONAL,
itenb- 62 Speci al Langé OPTI ONAL,
i tenb- 63 SpeedandHeadi ngandThrot t| eConfi dence OPTI ONAL,
i tenb- 64 Transm‘ssi‘onAndSpeed OPTI ONAL,
i ten6- 65 Val i dRegi on OPTI ONAL,
i tenb- 66 Vehi'cleConput edLane OPTI ONAL,
i tenb-67 Vehi tl el dent OPTI ONAL,
i tenb- 68 Vehi cl eRef er encelLane OPTI ONAL,
i ten6- 69 Vehi cl eSaf et yExt ensi on OPTI ONAL,
iten6-70 Vehi cl eSi ze OPTI ONAL,
itenp-71 Vehi cl eSt at usRequest OPTI ONAL,
itenp-72 Vehi cl eSt at us OPTI ONAL,
i tenpb- 73 W per St at us OPTI ONAL,
- - ta Flenent ltens

itenv-1 Accel eration OPTI ONAL,
itenv-2 Accel erati onConfi dence OPTI ONAL,
itenv-3 Anmbi ent Ai r Pressure OPTI ONAL,
itenv-4 Anbi ent Ai r Tenper at ure OPTI ONAL,
itenv-5 Anti LockBrakeSt at us OPTI ONAL,
itenv-6 Appr oachNumber OPTI ONAL,
itenv-7 Auxi | i aryBr akeSt at us OPTI ONAL,
itemr/-8 BarrierAttributes OPTI ONAL,
itenv-9 Br akeAppl i edPressure OPTI ONAL,
itenv-10 Br akeAppl i edSt at us OPTI ONAL,
itenv-11 Br akeBoost Appl i ed OPTI ONAL,
itenv-12 Bunper Hei ght Fr ont OPTI ONAL,
itenv-13 Bunper Hei ght Rear OPTI ONAL,
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itenv-14 CodeWsr d OPTI ONAL,
itenv- 15 CoefficientOf Friction OPTI ONAL,
itenv- 16 Col or St ate OPTI ONAL,
itenv-17 Count OPTI ONAL,
itenv-18 Crosswal kLaneAttri butes OPTI ONAL,
itenv-19 DDay OPTI ONAL,
itenv-20 Descri pti veName OPTI ONAL,
itenmr-21 DHour OPTI ONAL,
iten-22 Directi onOf Use OPTI ONAL,
itenmr-23 DM nut e OPTI ONAL,
itenv-24 DMont h OPTI ONAL,
itenmr- 25 DOf f set OPTI ONAL,
itenv- 26 DrivenLi neOf f set OPTI ONAL,
itenv-27 Dri vi ng\Wheel Angl e OPTI ONAL,
itenv-28 DSecond OPTI ONAL,
itenv-29 DSi gnal Seconds OPTI ONAL,
i ten’-30 DSRChs gl D OPTT ONAL,
iteny-31 DYear OPTI ONAL,
iteny- 32 El evati onConfi dence OPTI ONAL,
iteny- 33 El evati on OPTI ONAL,
iteny-34 Emer gencyDetail s OPTI ONAL,
i teny- 35 Event Fl ags OPTI ONAL,
iteny- 36 Ext ent OPTI ONAL,
i tenj-37 ExteriorLights OPTIVENAL,
iteny- 38 Furtherlnfol D OPTI ONAL,
iteny- 39 GPSst at us OPTI ONAL,
iteny- 40 Headi ngConfi dence OPTI ONAL,
iteni-41 Headi ng OPTIl ONAL,
iteny-42 Headi ngSlice OPTI ONAL,
itenj-43 I ntersectionStatusObj ect OPTI ONAL,
iteny- 44 I ntersectionl D OPTI ONAL,
iteny- 45 Axl eLocation OPTI ONAL,
iteny- 46 Ax| eWei ght OPTI ONAL,
iteny-47 Car goWei ght OPTI ONAL,
iteny-48 DriveAxl eLiftAirPressure OPTI ONAL,
iteny-49 Dri veAxl eLocation OPTI ONAL,
i tenf’- 50 Dri veAx| eLubePressure OPTI ONAL,
iteni-51 Dri veAx| eTenper at ur ¢ OPTI ONAL,
i tenf/-52 St eeri ngAxl eLubePr es'sur e OPTI ONAL,
i tenj/-53 St eeri ngAx| eTenperat ure OPTI ONAL,
i teni/- 54 Ti reLeakageRat\e OPTI ONAL,
iteny-55 TireLocation OPTI ONAL,
i tenj’- 56 Ti rePressufeThr eshol dDet ecti on OPTI ONAL,
iteny-57 Ti rePressure OPTI ONAL,
iteny-58 TireTenp OPTI ONAL,
i tenj’- 59 Tr ai -erWei ght OPTI ONAL,
i tenf’- 60 Wheel EndEl ect Faul t OPTI ONAL,
iteny-61 Wheel) Sensor St at us OPTI ONAL,
i tenj’- 62 LaneCount OPTI ONAL,
iteny-63 LaneManeuver Code OPTI ONAL,
iteny- 64 LaneNumber OPTI ONAL,
iteny- 65 LaneSet OPTI ONAL,
i tenj/- 66 LaneW dt h OPTI ONAL,
i tenj/- 6% Latitude OPTI ONAL,
iteniv<b8 Layer | D OPTI ONAL,
it eniZ-—69 Layer Type CPTI ONAL

itenv-70 Li ght bar I nUse OPTI ONAL,
itenv-71 Longi t ude OPTI ONAL,
itenv-72 Location-quality OPTI ONAL,
itenr-73 Location-tech OPTI ONAL,
items-74 M nut eOf TheYear OPTI ONAL,
iten’-75 M nut esDur ati on OPTI ONAL,
itenv-76 MsgCount OPTI ONAL,
itenv-77 MsgCRC OPTI ONAL,
itenv-78 Mul ti Vehi cl eResponse OPTI ONAL,
itenv-79 MUTCDCode OPTI ONAL,
i tenv-80 NMEA- MsgType OPTI ONAL,
itenv-81 NMEA- Payl oad OPTI ONAL,
itenr- 82 NMEA- Revi si on OPTI ONAL,
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i tenv- 83 NTCI PVehi cl ecl ass OPTI ONAL,
itenr- 84 Obj ect Count OPTI ONAL,
itenv-85 Cbst acl eDi rection OPTI ONAL,
itenmr- 86 Obst acl eDi st ance OPTI ONAL,
i tenv- 87 Payl oadDat a OPTI ONAL,
itemr- 88 Payl oad OPTI ONAL,
itenv-89 Pedestri anDet ect OPTI ONAL,
i tenv-90 Pedestri anSi gnal St ate OPTI ONAL,
itenv-91 Posi ti onConfi dence OPTI ONAL,
itenv-92 Preenpt St at e OPTI ONAL,
itenv-93 Priority OPTI ONAL,
itenv-94 PriorityState OPTI ONAL,
itenv-95 Pr obeSegnent Nunber OPTI ONAL,
itenr-96 Rai nSensor OPTI ONAL,
i tenv-97 Request edl t em OPTI ONAL,
itenv-98 ResponseType OPTI ONAL,
iten)/-99 RTCWVFT D OPTT ONAL,
i teni7- 100 RTCM Payl oad CPTI ONAL,
iteny-101 RTCM Revi si on OPTI ONAL,
i teni7- 102 Si gnal Li ght St at e OPTI ONAL,
iteni-103 Si gnal RegSchene OPTI ONAL,
i ten-104 Si gnal St ate OPTI ONAL,
i teni- 105 SignPrority OPTI ONAL
itenmy-106 Sirenl nUse OPTIONAL,
iteny-107 Speci al LaneAttri butes OPTI ONAL,
i teni’- 108 Speci al Si gnal St ate OPTl ONAL,
iteny-109 SpeedConfi dence OPTI ONAL,
iteni-110 Speed OPTI ONAL,
itenyv-111 StabilityControl Status OPTI ONAL,
iteni-112 St at eConfi dence OPTI ONAL,
itenr-113 St eeri ng\Wheel Angl eConfi dence OPTI ONAL,
itenyv-114 St eeri ng\Wheel Angl eRat eOf Change OPTI ONAL,
itenyv-115 St eeri ng\Wheel Angl e OPTI ONAL,
itenyr-116 SunSensor OPTI ONAL,
iteny-117 Tenporaryl D OPTI ONAL,
iteni-118 Ter nDi st ance OPTI ONAL,
itenyv-119 Ter nili me OPTI ONAL,
iteni’- 120 Throttl eConfidence OPTI ONAL,
iteny-121 Throttl ePosition OPTI ONAL,
iteni/- 122 Ti meConfi dence OPTI ONAL,
itenyv-123 Ti meMar k OPTI ONAL,
iten-124 TractionCont©l'St at e OPTI ONAL,
iten- 125 Transit PreEnpti onRequest OPTI ONAL,
iteni’- 126 Transi t St,atds OPTI ONAL,
iteny-127 Transmssi‘onSt at e OPTI ONAL,
iteni7- 128 TxTi pe OPTI ONAL,
iteny-129 Traveler| nfoType OPTI ONAL,
i teni’- 130 UnigueMsG D OPTI ONAL,
iteny-131 URL:- Base OPTI ONAL,
i teni7- 132 URL- Li nk OPTI ONAL,
iteny-133 URL- Shor t OPTI ONAL,
iten-134 Vehi cl eHei ght OPTI ONAL,
iteny- 135 Vehi cl eLaneAttributes OPTI ONAL,
i ten- 136 Vehi cl eLengt h OPTI ONAL,
itenréel37 Vehi cl eMass OPTI ONAL,
it enlZ-—438 Vehicl eRequest St at 11s CPTI ONAI
itenv-139 Vehi cl eSt at usDevi ceTypeTag OPTI ONAL,
itenv-140 Vehi cl eType OPTI ONAL,
itenr- 141 Vehi cl eW dt h OPTI ONAL,
iten- 142 Vertical Accel erati onThreshol d OPTI ONAL,
itenr-143 Vertical Accel eration OPTI ONAL,
itenv-144 VI Nstri ng OPTI ONAL,
i tenv- 145 W per Rat e OPTI ONAL,
itenv-146 W per St at usFr ont OPTI ONAL,
itenv-147 W per St at usRear OPTI ONAL,
iten-148 YawRat eConf i dence OPTI ONAL,
itenv-149 YawRat e OPTI ONAL,
-- External Itens
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itenB-2
itenB-3
itenB-4
itenB-5
itenB-6
itenB-7
itenB-8
itenB-9
itenB-10
itenB-11

NTCI P
I TI'S.

XML Representation:
<xs: conpl exType name=" Al
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. I nci dent ResponseEqui prent
.| TI St ext

. Responder Gr oupAf f ect ed

. Vehi cl eGr oupAf fect ed

| TI ScodesAndText

. EssMobi | eFriction
. EssPreci pRat e

. EssPreci pSituation
. EssPreci pYesNo

. EssSol ar Radi ati on
| TI Scodes

I'l' I nclusive" >

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

RXS. Sequence
<!-- Data Frane Items -->
<xs:elenment name="itenB-1" type=" Accel erati onSet 4\ay" m nQceurs=['0"/ >
<xs:el ement nane="itenb-2" type=" Accel SteerYawRat eConfi dence" (mACccurs="0"/>
<l-- itenb-3 Al l I ncl usi ve OPTIONAL |, -->
<xs: el enment nanme="itenb-4" type=" AntennaOffsetSet" m nCcour s="0"[ >
<xs:el ement name="itenb6-5" type=" Approach" m nCccur sz-0" />
<xs:element name="itenb-6" type=" ApproachCbject” nmnQCecur s="0"/ >
<xs:el ement name="itenb6-7" type=" BarrierlLane" m nCccurs="0"/ >
<xs:el ement nane="itenb-8" type=" BrakeSystenStatus" m nCccur s="0f / >
<xs:el ement name="itenb-9" type=" BSMdl ob" m nQecur s="0"/>
<xs:element name="itenb-10" type=" Bunper Hei ght st m nCccur s="0"/ >
<xs: el emrent nanme="itenb-11" type=" Circle" m’'nCccurs="0"/>
<xs:element name="itenb-12" type=" Confi denceSet" m nCccur s="0"/ >
<xs:el ement nanme="itenb-13" type=" ConnectsTo" m nCQccurs="0"/>
<xs: el ement name="itenb-14" type=" Crosswal kLane" m nCccur s="0"/ >
<xs: el ement nanme="itenb-15" type=" Dat‘@Raraneters" m nCccurs="0"/p
<xs: el ement nanme="itenb-16" type=" Dbate" m nCccur s="0"/ >
<xs:el ement name="itenb6-17" type="_,DbateTi ne" m nCccur s="0"/ >
<xs: el ement nanme="iten6-18" type={ "BFul | Ti me" m nCccurs="0"/>
<xs:el ement name="itenb-19" type=" DMont hDay" m nCccur s="0"/ >
<xs: el ement nanme="iten6-20" t ype=" DTi me" m nCccur s="0"/ >
<xs: el ement nanme="itenb-21" t'ype=" DYear Mont h" m nCccurs="0"/ >
<xs:element name="itenb-22'(bype=" Full PositionVector" m nCccurs='0"/ >
<xs:el ement name="itenb6-23""type=" Intersection" m nCccurs="0"/ >
<xs:element name="itenbt 24" type=" IntersectionState" m nCccurs="p"/ >
<xs: el ement nane="it@ene* 25" type=" Exit Service" m nCccurs="0"/ >
<xs: el ement nanme="itenb-26" type=" CenericSi gnage" m nCccurs="0"/p
<xs: el ement name= teenb-27" type=" SpeedLimt" m nCccurs="0"/>
<xs: el ement nane='itenb- 28" type=" WorkZone" m nCccur s="0"/>
<xs: el ement npane="iten6-29" type=" J1939dat a" m nCccurs="0"/>
<xs:el ement ‘pane="itenb-30" type=" Movenent St ate" m nCccur s="0"/ >
<xs: el erent\ nane="itenb- 31" type=" NodelLi st" m nCccur s="0"/ >
<xs: el epent’ name="itenb- 32" type=" Offsets" m nCccur s="0"/>
<xs: el enent name="itenm6-33" type=" Pat hHi story" m nCccurs="0"/ >
<xs:element nanme="itenb- 34" type=" PathHi st oryPoi nt Type-01" mi nCccurs="0"/>
<xs:el'ement name="itenb-35" type=" PathHi storyPoi nt Type-02" m nQccurs="0"/>
<xS7el ement nanme="itenb- 36" type=" PathHi st oryPoi nt Type-03" minCccurs="0"/>
<xs: el ement nanme="itenb-37" type=" PathHi st oryPoi nt Type-04" minCccurs="0"/>
<xs:-elenent pane="itenBh-38" type=" PathHi storyPointType- 05" mnQccurs="0"/>
<xs:el ement nane="itenb6-39" type=" PathHi st oryPoi nt Type-06" minCccurs="0"/>
<xs: el ement nanme="itenb-40" type=" PathHi st oryPoi nt Type-07" m nCccurs="0"/>
<xs: el ement nane="itenb-41" type=" PathHi st oryPoi nt Type-08" minCccurs="0"/>
<xs: el ement nanme="itenb-42" type=" PathHi st oryPoi nt Type-09" minCccurs="0"/>
<xs:el ement nane="itenb6-43" type=" PathHi st oryPoi nt Type-10" minCccurs="0"/>
<xs:el ement name="itenb-44" type=" PathPrediction" m nCccur s="0"/ >
<xs: el ement nane="itenb-45" type=" Position3D" m nCccur s="0"/ >
<xs: el ement nanme="itenb-46" type=" Positional Accuracy" m nCccurs="0"/>
<xs:el ement nane="itenb-47" type=" PositionConfidenceSet" m nOccurs="0"/>
<xs: el ement nane="itenb-48" type=" RegionList" m nCccurs="0"/>
<xs:element name="itenb-49" type=" Regi onOf fsets” m nCccur s="0"/ >
<xs: el ement nane="itenb-50" type=" Regi onPoi nt Set" m nCccur s="0"/ >
<xs:element nanme="itenb-51" type=" RoadSi gnl D" m nCccurs="0"/>
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<xs: el ement nane="iten6-52" type=" RTCMHeader" m nCccurs="0"/>
<xs: el ement nane="itenb6-53" type=" RTCMrsg" m nCccurs="0"/>
<xs: el ement nane="itenb-54" type=" RTCMPackage" m nCccurs="0"/>
<xs: el ement name="itenb-55" type=" Sanple" m nCccurs="0"/>
<xs: el ement nanme="itenb-56" type=" ShapePoi nt Set" m nCccur s="0"/ >
<xs:el ement nane="itenb6-57" type=" Signal Control Zone" m nCQccur s="0"/ >
<xs: el ement nane="itenb-58" type=" Signal Request" m nCccur s="0"/ >
<xs: el ement name="itenb6-59" type=" Snapshot Di st ance" m nCccur s="0"/>
<xs: el emrent nane="itenb-60" type=" Snapshot" m nCccur s="0"/ >
<xs:elenment name="itenb-61" type=" Snapshot Ti ne" m nCccurs="0"/>
<xs: el ement nane="iten6-62" type=" Speci al Lane" m nCccurs="0"/>
<xs:elenment nanme="itenb-63" type=" SpeedandHeadi ngandThrottl| eConfi dence"
m nOccurs="0"/>
<xs:element nanme="itenb-64" type=" Transm ssi onAndSpeed" m nCccurs="0"/ >
<xs: el ement nane="iten6-65" type=" Vali dRegi on" m nCccurs="0"/>
<xs:element name="itenb-66" type=" Vehicl eConput edLane" m nCccurs="0"/>
XS: €l ement nane="11enb-6/  Lype=._ Venrcleldent m noccur s="0" 7
<xs:el ement name="itenmb-68" type=" Vehicl eReferenceLane" m nCccurfs="0"/ >
<xs: el ement nanme="itenb-69" type=" Vehicl eSaf et yExt ensi on" mnQccufs="0"/>
<xs:element name="itenb-70" type=" VehicleSize" m nCccur s="(0% />
<xs:el ement nanme="itenb-71" type=" Vehicl eStatusRequest" niynCccurjs="0"/ >
<xs:el ement name="itenmb-72" type=" Vehicl eStatus" m nCccups="0"/>
<xs:el ement nanme="itenb-73" type=" W per Status" m nOcCur s="0"/ >
<!-- Data Element Itens -->
<xs:el ement nanme="itenv-1" type=" Accel eration" m-nQccur s="0"/ >
<xs:el ement nane="itenv-2" type=" Accel erati onConfidence" m nCccurs="0"/>
<xs:el ement nanme="itenv-3" type=" Anbient Ai r Pressure" m nCccur s="p"/ >
<xs:elenment nanme="itenv-4" type=" Anbi ent Ai r Tenper at ure" m nCccurfs="0"/>
<xs:el ement name="itenv-5" type=" AntiLockBrakeStatus" m nCccur s=['0"/ >
<xs:elenment name="itenv-6" type=" ApproachNwrber" m nCccur s="0"/ >
<xs:el ement nanme="itenv-7" type=" AuxiliaryBrakeStatus" m nQccur sE" 0"/ >
<xs:element nanme="itenv-8" type=" BarrierAttributes" m nCccur s="0f />
<xs:el ement nanme="itenv-9" type=" BrakeAppliedPressure” mnOccurs§"0"/>
<xs:element name="itenv-10" type=" BrakeAppliedStatus" m nCccurs=' 0"/ >
<xs:el ement nanme="itenv-11" type=",BrakeBoost Appli ed" m nCccurs="0"/ >
<xs:element name="itenv-12" type={ ‘Bunper Hei ght Front" m nCccurs="p"/ >
<xs: el ement nane="itenv-13" type=" Bunper Hei ght Rear" m nCccur s="0f / >
<xs: el ement name="itenv-14" type=" CodeWord" m nCccur s="0"/>
<xs: el ement nanme="itenv-15" type=" CoefficientOf Friction" minCccurs="0"/>
<xs: el ement nane="itenv- 16\ _type=" Col or St at e" m nCccurs="0"/>
<xs: el emrent nane="iten7-~17" type=" Count" m nCccur s="0"/ >
<xs:element name="itenr¢18" type=" Crosswal kLaneAttri butes" mnCccurs="0"/>
<xs: el ement nanme="it€nj- 19" type=" DDay" m nCccurs="0"/ >
<xs: el ement nanme="itenv-20" type=" DescriptiveNane" m nCccurs="0"[ >
<xs: el ement nane#'itenv-21" type=" DHour" m nCccurs="0"/ >
<xs:element name='iteni-22" type=" DirectionCf Use" m nCccurs="0"/p
<xs: el ement pape="itenv-23" type=" DM nute" m nCccurs="0"/ >
<xs: el ement ‘name="itenv- 24" type=" DMonth" m nCccurs="0"/>
<xs: el ement\ nane="itenv- 25" type=" DOf fset" m nCccurs="0"/ >
<xs: el ement” name="itenv-26" type=" DrivenLineOffset" m nCccur s="0f / >
<xs:element nane="itenv-27" type=" DrivingWheel Angl e" m nCccurs="p"/ >
<xs;element nanme="itenv-28" type=" DSecond" m nCccur s="0"/>
<xs;‘el ement nane="itenv-29" type=" DSi gnal Seconds" mnQCccurs="0"/%
<xS7el ement nanme="itenv-30" type=" DSRCnsgl D" m nCccurs="0"/>
<xs: el ement nanme="itenv-31" type=" DYear" m nCccurs="0"/>
xs-elenppnt nane="jitenyZ- 32" t ype=" ElevationConfidence" mnQeccurskE"0"/ >
<xs: el ement nanme="itenv-33" type=" El evation” m nCccurs="0"/>
<xs: el ement nane="itenv-34" type=" EnmergencyDetails" m nCccur s="0"/ >
<xs:element nanme="itenv-35" type=" EventFl ags" m nCccurs="0"/>
<xs: el emrent nane="itenv- 36" type=" Extent" m nCccur s="0"/ >
<xs:element name="itenv-37" type=" ExteriorlLights" m nCccur s="0"/ >
<xs: el ement nane="itenv-38" type=" FurtherlnfolD" m nCccur s="0"/ >
<xs: el enment nanme="itenv-39" type=" GPSstatus" m nCccurs="0"/>
<xs: el ement nanme="itenv-40" type=" Headi ngConfi dence" m nCccurs="0"/>
<xs:elenment name="itenv-41" type=" Headi ng" m nCccur s="0"/>
<xs: el ement nanme="itenv-42" type=" Headi ngSlice" mnQOccurs="0"/>
<xs:element name="itenv-43" type=" IntersectionStatusObject" mnCccurs="0"/>
<xs:el ement nanme="itenv-44" type=" IntersectionlD" m nCccurs="0"/>
<xs: el ement name="itenv-45" type=" Axl elLocation" m nCccurs="0"/>
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nane="itenv-46" type="
nanme="itenv- 47" type="
nane="itenv-48" type="
nanme="itenv-49" type="
nane="itenv-50" type="
nanme="itenv-51" type="
nane="itenv-52" type="
name="item7-53" type="
nane="itenv-54" type="

Axl eWei ght " m nCccurs="0"/>

Car goWei ght " m nCccurs="0"/>
DriveAxleLiftAirPressure" mnCccurs="0"/>
Dri veAxl eLocati on" m nCQccur s="0"/ >

Dri veAxl eLubePressure" minGccurs="0"/>
Dri veAxl| eTenper at ure" m nCccurs="0"/ >
St eeri ngAxl eLubePr essure" mnCccurs="0"/>
St eeri ngAxl eTenper ature" minCccurs="0"/>
Ti reLeakageRat e" m nCccur s="0"/ >

<xs:el ement name="itemr-55" type=" TirelLocation" m nCccurs="0"/>
<xs: el ement nane="itenv-56" type=" TirePressureThreshol dDetecti on"
m nOccurs="0"/>
<xs: el ement nanme="itenv-57" type=" TirePressure" m nCccurs="0"/ >
<xs: el ement name="itenv-58" type=" TireTenp" m nCccur s="0"/>
<xs: el ement nane="itenv-59" type=" Trail er Wei ght" m nCccur s="0"/ >
<xs:element name="itenv-60" type=" Wheel EndEl ect Faul t" m nCccurs="0"/>
XS: el enent nane— 1ten/-61° Lype=. Vheel Sensor St at us m nOccur s= p"/ >
<xs: el ement nanme="itenv-62" type=" LaneCount" m nCccurs="0"/>
<xs:el ement nanme="itenv-63" type=" LaneManeuver Code" m nCccurs="0|[/ >
<xs:elenment nanme="itenv-64" type=" LaneNunber" m nQccur s=" 0"/ >
<xs:el ement nanme="itenv-65" type=" LaneSet" m nCccur s="0""/\>
<xs: el ement nanme="itenv-66" type=" LaneW dth" m nCccurs="0"/>
<xs:el ement nanme="itenv-67" type=" Latitude" m nCccurs="0"/ >
<xs: el ement name="itenv-68" type=" LayerlD" m nCccurfss*0"/ >
<xs: el ement nane="itenv-69" type=" Layer Type" m nGceurs="0"/>
<xs:elenment name="itenv-70" type=" LightbarlnUse" m nCccurs="0"/>
<xs:el ement name="itenv-71" type=" Longitude" mi\nCccur s="0"/ >
<xs:element nanme="itenv-72" type=" Location-quallity" m nCccur s="0f / >
<xs: el enent name="itenv-73" type=" Location-tech" m nCccurs="0"/>
<xs: el enment nanme="itenv-74" type=" M nut eO~FheYear" m nCccur s="0"[ >
<xs:el ement name="itenv-75" type=" M nutesBuration" m nCccurs="0"[ >
<xs:element name="itenv-76" type=" MsgCount" m nCccur s="0"/>
<xs: el emrent nanme="itenv-77" type=" MgCRC" m nCccur s="0"/ >
<xs:el ement name="iten7-78" type=" Mabti Vehicl eResponse" m nCccurfs="0"/>
<xs: el emrent nane="iten’-79" type="_WTCDCode" m nCccurs="0"/>
<xs: el ement name="itenv-80" type={ 'NVEA- MsgType" m nCccurs="0"/>
<xs: el ement nanme="iten-81" type=" NMEA- Payl oad" m nCccurs="0"/ >
<xs: el ement nanme="itenv-82" type=" NMEA- Revi sion" m nCccur s="0"/ >
<xs:el ement name="itenv-83" type=" NTCl PVehicl ecl ass" m nCccur s="p"/ >
<xs: el ement nane="itenv-84!type=" ObjectCount" m nCccurs="0"/>
<xs: el ement nanme="iten7+85" type=" ObstacleDirection" m nCccur s="p"/ >
<xs:element nanme="itenrc86" type=" Obstacl eDi st ance" m nCccur s="0f />
<xs: el ement nane="it@n¥-87" type=" Payl oadDat a" m nCccurs="0"/ >
<xs: el emrent nanme="itenv-88" type=" Payl oad" m nCccur s="0"/>
<xs: el ement nanme=li t'eni7-89" type=" PedestrianDetect" m nCccurs="0[/ >
<xs: el ement namez'itenv-90" type=" PedestrianSignal State" minGCccurs="0"/>
<xs:el ement pane="itenv-91" type=" PositionConfidence" m nCccurs=['0"/ >
<xs: el ement ‘nanme="itenv-92" type=" PreenptState" m nCccurs="0"/>
<xs: el ement\ nane="itenv-93" type=" Priority" m nCccurs="0"/ >
<xs: el ement” name="itenv-94" type=" PriorityState" m nCccur s="0"/ >
<xs: element nane="itenv-95" type=" ProbeSegnent Number" m nQccurs=10"/>
<xs; ellement nane="itenv-96" type=" Rai nSensor" m nCccurs="0"/>
<xs;‘el ement name="itenv-97" type=" Requestedltent m nCccurs="0"/ >
<xS7el ement nanme="itenv-98" type=" ResponseType" m nCccurs="0"/>
<xs: el enment name="itenv-99" type=" RTCM | D" m nCccur s="0"/>
xs-elengpnt nape="iteni/- 100" t ype=" RTCM Payvl oad" mnCQeccurs="0"/
<xs:el ement nane="itenv-101" type=" RTCM Revi sion" m nCccur s="0"/ >
<xs: el ement nanme="itenv-102" type=" Signal Li ght St ate" m nCccurs="0"/>
<xs:elenment nanme="itenv-103" type=" Si gnal ReqSchene" m nCccur s="0"/>
<xs: el ement nanme="itenv-104" type=" Signal State" m nCccurs="0"/ >
<xs: el ement name="itenv-105" type=" SignPrority" mnGCccurs="0"/>
<xs: el ement nane="itenv-106" type=" SirenlnUse" m nCccurs="0"/>
<xs:elenment name="itenv-107" type=" Special LaneAttri butes” m nCccurs="0"/>
<xs: el enment name="item/7-108" type=" Speci al Si gnal St ate" m nCccurs="0"/>
<xs:elenment nanme="itenv-109" type=" SpeedConfi dence" m nCccur s="0"/>
<xs: el ement nane="item/-110" type=" Speed" m nCccur s="0"/ >
<xs:element name="itenv-111" type=" StabilityControl Status" mnCccurs="0"/>
<xs:el ement nanme="itenv-112" type=" StateConfidence" m nCccurs="0"/>
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<xs: el ement nanme="itenv-113" type=" SteeringWeel Angl eConfidence"

m nOccurs="0"/>
<xs: el ement nanme="itenv-114" type=" SteeringWeel Angl eRat eCf Change"

m nOccurs="0"/>
<xs: el ement nanme="itenv-115" type=" SteeringWeel Angle" minCccurs="0"/>
<xs:el ement nane="itenv-116" type=" SunSensor" m nCccurs="0"/ >
<xs: el ement nanme="itenv-117" type=" Tenporaryl D" m nCccurs="0"/ >
<xs:elenment name="itenv-118" type=" TernDi st ance" m nCccur s="0"/ >
<xs: el ement nane="itenv-119" type=" Ternili me" m nCccurs="0"/>
<xs:element name="itenv-120" type=" Throttl eConfi dence" m nCccurs="0"/>
<xs: el ement name="itenv-121" type=" Throttl ePosition" m nCccurs="0"/>
<xs:elenment nanme="itenv-122" type=" Ti meConfi dence" m nCccur s="0"/>
<xs: el ement name="iten7-123" type=" Ti neMark" m nCccurs="0"/>
<xs:elenment name="itenv-124" type=" TractionControl State" minGCccurs="0"/>
<xs: el ement nanme="itenv-125" type=" TransitPreEnpti onRequest" m nCccurs="0"/>
<xs:elenment name="itenv-126" type=" Transit Status" m nCccur s="0"/>

XS: el enent nanme—.1tenv- LZ7" Lype=" Iransm ssI onst at e m nCccur s= 0"/ >

<xs:elenment name="itenv-128" type=" TxTi me" m nCccur s="0"/>
<xs:el ement name="itenv-129" type=" Travel erlnfoType" m nOccuns="0p"/>
<xs: el ement name="itenv-130" type=" Uni queMSG D" m nCccur s="0%/ >
<xs:el ement name="itenv-131" type=" URL-Base" m nCccur s=-0">
<xs:element nanme="itenv-132" type=" URL-Link" mnOccurs="0"/>
<xs:el ement nanme="itenv-133" type=" URL-Short" m nCcclrs="0"/ >
<xs:elenment nanme="itenv-134" type=" Vehicl eHei ght" m-nGccurs="0"/ p
<xs:el ement nanme="itenv-135" type=" VehicleLaneAttributes" mnCccufs="0"/>
<xs:elenment nanme="itenv-136" type=" Vehicl eLength" m nCccurs="0"/p
<xs:el ement name="itenv-137" type=" Vehicl eMass" m nCccurs="0"/ >
<xs:element name="itenv-138" type=" Vehicl eRequest St atus" mi nCccurls="0"/>
<xs:el ement nanme="itenv-139" type=" VehicleStatuSDevi ceTypeTag" m nCccurs="0"/>
<xs: el ement name="itenv-140" type=" Vehicl efype" m nCccurs="0"/>
<xs: el ement name="itenv-141" type=" Vehi cl €W dth" m nCccurs="0"/>
<xs:el ement nanme="itenv-142" type=" Vertical Accel erati onThreshol d"

m nOccuf s="0"/>
<xs:element nanme="itenv-143" type=" Yertical Accel eration" mnGCccurls="0"/>
<xs:el ement nanme="itenv-144" type="{VINstring" m nCccurs="0"/ >
<xs: el ement nane="itenv-145" types"vW per Rate" m nCccurs="0"/>
<xs:el ement nane="itenm/’- 146" type=" W per StatusFront" m nCccurs="p"/ >
<xs:element nanme="itenv-147" type=" W per StatusRear" m nCccur s="0f />
<xs:el ement name="itenv-148" type=" YawRateConfi dence" m nCccur s=['0"/ >
<xs: el ement name="itenv-149type=" YawRate" m nCccur s="0"/>
<!-- External Itenms -->
<xs:element name="itenB{1" type=" itis:IncidentResponseEqui pnent"

m nOccuf s="0"/ >
<xs: el ement nanme="itenB-2" type=" itis:ITlIStext" m nCccurs="0"/>
<xs: el ement nane#litenB-3" type=" itis:Responder G oupAffected" mnQccyrs="0"/>
<xs:element nanez'itenB-4" type=" itis:VehicleGoupAffected" mnCccurs="0"/>
<xs:el ement pane="itenB-5" type=" itis:|TlIScodesAndText" m nOccur$="0"/>
<xs: el ement ‘nanme="itenB-6" type=" ntcip: EssMobil eFriction" mnCccufs="0"/>
<xs: el ement\nane="itenB-7" type=" ntcip: EssPreci pRate" m nCccurs=['0"/ >
<xs:el ement” nanme="itenB-8" type=" ntcip: EssPrecipSituation" mnCccus="0"/>
<xs:elemqent nanme="itenB-9" type=" ntcip: EssPreci pYesNo" m nQccur sE" 0"/ >
<xs;element nanme="itenB-10" type=" ntcip: EssSol ar Radi ati on" m nCccurs="0"/>
<xs;‘el ement nanme="itenB-11" type="itis:I|TIScodes" m nCccur s="0"/ >

K/ xssi.Sequence>
</ xs: cojmpl-exType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called
In addition, this item may be used by data structuresin

MSG_A _la Carte (ACM)

other ITS standards.

<ASN> <XM_>,

6.4 Data Element: DF_AntennaOffset Set

Use: The DF_AntennaOffset Set data frame is a collection of three orthogonal offset values expressed in 4
bytes which describes how far the electrical center of an antennaisin each axis from a known anchor point
in units of 1cm. When the antenna being describes is on a vehicle, the signed offset shall be from the
center of the vehicle for X and Y following the SAE coordinate system: X islengthwise and Y islatera
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across the vehicle, forward and to the right being positive, unsigned Z is vertical, taken from the bottom of
the tires and the surface on which the vehicle is resting and normal to the Z axis of the vehicle.

ASN.1Representation:
AntennaO fset Set ::= OCTET STRING (Sl ZE(4))
-- defined as:
-- SEQUENCE {
-- antOffsetX | NTEGER (-8191..8191),
-- 14 bits in length
-- units of 1lcm from center
-- 8191 to be used for unavail able
-- antOfsetY |INTEGER (-255..255),
-- 9 bits in length
-- units of l1lcm from center
-- 255 to be used for unavail able
- o ntffsetZ ILNTEGER (ﬂ '-'\11)
-- 9 bits in length
-- units of 1cm from ground
-- 511 to be used for unavailable

)

XML Representation:

<xs:conpl exType nane=" AntennaOffset Set" >
<xs| si npl eCont ent >

4qxs: annot ati on>

<xs: docunent ati on>
defined as:
SEQUENCE {
ant Offset X | NTEGER (-8191..8191)
14 bits in length
units of lcm from center
8191 to be used for unavail able
antOffsetY | NTEGER (-255..255)
9 bits in length
units of lcm from center
255 to be used for unavail abl e
antOffsetZ |INTEGER (0..51Y)
9 bits in length
units of 1cm from ground
511 to be used for unavai’l abl e

</ xs: docunent ati on>
K/ Xs: annot ati on>
<xs: extension base="Antenna( fsetSet-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:regtricti on base="xs: NMTOKEN' >
<xs:*ehuneration val ue="base64Bi nary"/>
</ xswnestriction>
</ xs:Sinpl eType>
</ xs:attri but e>
K/ Xs: ext-ensi on>
</ xp: si npl eCont ent >
</ xs: cojmpl exType>
<xs:siqueType nanme="Ant ennaCf f set Set - string">
<XSTTrestrTTetTon 'uabc—")\a. babUU4Bi ar y"
<xs:length val ue="6"/>
</xs:restriction>
</ xs:sinmpl eType >

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF_Allinclusive <ASN> <XM_>, In addition, thisitem may be used by data structures in other ITS
standards.

6.5 Data Frame: DF_Approach
Use: The Approach data structure is used to bundle related motor vehicle lanes (both reference lanes and
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lescribed) within the intersection for an Approach or Egress description which is part

of an intersection. It also alows expressing information about any barriers found between lanes
(medians), other types of lanes (such as a train crossings), and information about pedestrian and bicycle
lanes or walkways, al of which may cross the described motor vehicle lanes (at arbitrary angles).

ASN.1Representation:
Approach ::= SEQUENCE ({

nane
id
drivi ngLanes

conput edLanes

Descri pti veName OPTI ONAL,
ApproachNunmber  OPTI ONAL,
SEQUENCE (SI ZE(O..32)) OF
Vehi cl eRef erencelLane OPTI ONAL,
SEQUENCE (Sl ZE(0..32)) OF
Vehi cl eConput edLane OPTI ONAL,

trai nsAndBuses SEQUENCE (SIZE(O..32)) OF

Speci al Lane OPTI ONAL,

barrfrers

crogswal ks

XML Representation:

<xs: conpl exType

<xs: el
<Xs: e
<XS: e

<Xs

</ x
</ Xxs:e
<xs: el

<XSs

</xs:e
<xs: el

<xs: el

KXS:. sequence>

</ xs: conpl exType>

<xs: conpl exType>

</ xs: conpl exType>
</ xs: el enent>

<xg=conpl exType>

</ xs: conpl exType>
</ xs: el enent >

SEQUENCE (oI ZE( 0. . 32)) OF
Barri erLane OPTI ONAL,
SEQUENCE (Sl ZE(O..32)) OF
Crosswal kLane OPTI ONAL,

name=" Approach" >

enment name="nane" type=" DescriptiveNane" mynCccur s="0"/ >
enent nane="id" type=" ApproachNunber" m.nCccur s="0"/ >
ement nanme="dri vingLanes" m nOccurs="0"c
:conpl exType>
<xs:sequence m nQccurs="0" maxCccuys<" 32" >
<xs: el enent nane="dri vi ngLane" ;type=" Vehi cl eRef erenceLang¢" />
</ xs: sequence>
s: conpl exType>
| enent >
ement nane="conput edLanes" | m nCccurs="0">
:conpl exType>
<xs:sequence m nCccurs=0¥ maxCccurs="32">
<xs:el enent nane="conput edLane" type=" Vehicl eConputedLang¢" />
</ xs: sequence>

1)

| ement >
enment nane="traimsAndBuses" m nCccurs="0">

<xs: sequenge ‘m nCccurs="0" maxQccurs="32">
<xs: elenent name="trai nsAndBuse" type=" Speci al Lane" />

</ xs: sequence>

epent” nane="barriers" m nCccur s="0">

<xs:sequence m nCccurs="0" maxCccurs="32">
<xs:el enent nanme="barrier" type=" BarrierLane" />
</ xs: sequence>

<Xs:. e

| ement nane="crosswal ks" m nCccurs="0">

<xs: conpl exType>

<xs:sequence m nQccurs="0" maxCccurs="32">
<xs: el enent nanme="crosswal k" type=" Crosswal kLane" />

</ xs: sequence>

</ xs: conpl exType>
</ xs: el enent >
</ xs: sequence>
</ xs: compl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):
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DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_ApproachesObject <ASN>  <XM.>,
In addition, thisitem may be used by data structures in other ITS standards.

Remarks: Note that the integer value given to each described item (lane, barrier, crosswalk, etc.) is used
in other messages and data frames to refer to that object within the context of the globally unique
intersection that this data frameis used in.

6.6 Data Frame: DF_ApproachesObject

Use: The ApproachesObJ ect data structure assomates a set of reI ated approaches and egr%ses with each
other in the-trtersection—Observe-that-the-datarstroetdre-ef-each-s-the-same define
lanes with properties, each W|th a unlque mdex vaI ue W|th|n th|s link obj ect The aoproach name’ard
number i an (optional) convenience assigned in this data structure for human users only during testing.
The lane|number is the key assignment used to map between this and other objects (such-as the mqvement
states foynd in the SPAT message). The lane number and the intersection number, takeén as a set, fepresent
a unique [path of travel throughout the link (which may be traversed by specific types.of travelers, yehicles,
pedestrigns, etc. as a function of the signal timing and regulatory environment then’inplace). It may aso
contain gdditional information about the approach such as the road type classification and any bartfiers
which ar¢ present.

ASN.1Regpresentation:
ApproachObj ect ::= SEQUENCE {
ref Hoi nt Posi ti on3D OPTI ONAL,
-- optional reference from which- subsequent

-- data points in this link are,offset

| angW dt h LaneW dt h OPTI ONAL,

-- reference width used by subsequent

-- lanes until a new width \s given
apprioach Approach OPTI ONAL,

-- list of Approaches and; their |anes
egreps Approach OPTI ONAL,

-- list of Egresses @and thier |anes

XML Representation:
<xs:conpl exType name=" ApprdachObj ect" >
KXS: sequence>

<xs: el enent nane="ref Point" type=" Position3D" m nCccurs="0"/>
<l-- OPTI ONAL reference from which subsequent

data points i this link are of fset -->

<xs: el epgnts* name="1aneW dt h" type=" LaneW dt h" m nCccurs="0"/ >
<I-- refierence width used by subsequent

| anes{until a new width is given -->

<xsiehenent nane="approach" type=" Approach" m nCccur s="0"/>
<I</_,1ist of Approaches and their |anes -->

<xs: el ement nane="egress" type=" Approach" m nCccurs="0"/>
<l-- list of Egresses and thier lanes -->

XS Sequences
</ xs: conpl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_Intersection <ASN>  <XM_>,
In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that the offset data found in the underlying data structures will use the values found in the
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last Position3D and the last NodeConfig as the basis to which the offset are added values. Normally this
will be found in the enclosing object (typically an intersection type) but it may be reestablished here if
needed (thisis intended for use in the case of very large intersections which may exceed the offset ranges).
If present, it applies to the scope of this link object, and not to any subsequent link objects which may be
found in the same message. Similar logic is applied to the Node Configuration element, if present.

6.7 Data Frame: DF_BarrierLane

Use: A Barrier Lane data structure provides a unique lane number, as well as various details such asits
width and attributes and a path within an approach structure for different types of traffic barriers, medians,
and other roadways geometry and the like. The BarrierAttributes data element denotes what generally type
of Barrier that it is. The nodeList data element provides a detailed set of offset values to map the path of
the Barrigr-

ASN.1Répresentation:
Barrierlane ::= SEQUENCE {
| ane) unber LaneNunber,
| aneW dt h LaneW dt h  OPTI ONAL,
barnierAttributes BarrierAttributes,
nodel.i st NodelLi st ,
-- path details of the Barrier
}
XML Representation:
<xs: conpl exType nane=" BarrierlLane" >

KXS: sequence>

<xs: el enrent nanme="I| aneNunber" type=" LanehNunber" />

<xs: el ement nane="| aneWdth" type=" LaneW dth" m nCccurs="0"/>

<xs: el enent nanme="barrierAttributes" ype=" BarrierAttributes" />

<xs: el enent nane="nodelList" type="«NodeList" />

<l-- path details of the Barrier ;->
K/ Xs: sequence>
</ xs: conpl exType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if(présent) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_Approagh <ASN>  <XM.>,
In additipn, this item may be used by data structures in other ITS standards.

6.8 Datp Elementi/DF_BrakeSystemStatus

¢ Brake System Status data frame conveys a variety of information about the current brakeland
system control activity of the vehicle. Each of the first four bits indicates whether brakes are activelfor a
glven wheelon the vehlcle A vaI ue of one shall mdlcate an active brake A fifth bit is set to one tq

v erved-at-th e-(ane-set-te-zero he-rext five
2-bit flelds indicate the status respectlvely of the tractlon control system, the anti-lock brake system, the
stability control system, the brake boost system, and the auxiliary brake system.

ASN.1Representation:

BrakeSystenttatus ::= OCTET STRI NG (SIZE(2))
-- Encoded with the packed content of:
-- SEQUENCE ({
- - wheel Br akes Br akeAppl i edSt at us,
-- -X- 4 bits

- - wheel Br akesUnavai | abl e BOOL

-- -x- 1 bit (1=true)

- - spar eBi t

- - -x- 1 bit, set to zero
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-- traction
-- abs

-- scs

-- br akeBoost

- - auxBr akes

XML Representation:
<xs: conpl exType nane="
<xs: si npl eCont ent >
<xs:annot ati on>

SAE J2735 Revised NOV2009

Tracti onControl State,

-X- 2 bits

Ant i LockBr akeSt at us,
-X- 2 bits

St abi | i t yControl St at us,
-X- 2 bits

Br akeBoost Appl i ed,

-X- 2 bits

Auxi | i aryBr akeSt at us,
-X- 2 bits

Br akeSyst enfSt at us" >

Encoded wit
SEQUENCE {
wheel Br akes
-X- 4 bhits

-x- 1 bit
spareBit
-x- 1 bit,
traction
-X- 2 hits
abs

-X- 2 hits
scs

-X- 2 bhits
br akeBoost
-X- 2 bhits
auxBr akes
-X- 2 bhits

XS, docurmentat I on

h the packed content of:

Br akeAppl i edSt at us,

wheel BrakesUnavai |l abl e BOOL

(1=true)

set to zero
Tracti onControl St ate,

Ant i LockBr akeSt at us,
St abi li tyControl St atrs,
Br akeBoost Appl i ed;

Auxi | i aryBr akeSt at us,

</ xs: docunent ati on>
K/ Xxs: annot ati on>
<xs: ext ension base="BrakeSyst enStiat us-string" >
<xs:attribute name="EncodihgType" use="required">
<xs:si npl eType>
<xs:restriction hase="xs: NMTOKEN" >
<xs: enuner ati on val ue="base64Bi nary"/ >
</xs:restriction>
</ xs:sinmpl eTypex
</xs:attribute>
K/ xs: ext ensi on>
</ xp: si npl eCont ent >
</ xs: cojmpl exType>
<xs: sinpl eType name="Br akeSyst enfSt at us-stri ng">
<xsf restrictiron base="xs: base64Bi nary" >
<xs: | ength/ val ue="3"/>
</ x§:resyrincti on>
</ xs: si|mpl elype >

Used By: This entry isdi rpr"rly used hy the followi ng 3 ather data structires in this standard (rp(‘nr type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and
DF DF_VehicleStatus <ASN> <XM.>, and
MSG MSG_BasicSafetyMessage Verbose <ASN>  <XML>,

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

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 aBasic Safety Message. However, the Event Flags data element is not required, so a safety system
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should not depend on its appearance in a message.

6.9 Data Element: DF_BSM_Blob

Use: This octet blob data object is used to convey a vehicle's position and motion and other critical data to
be sent in the BSM (the vehicles core state information) . This data frame is used in the Basic Safety

Message (hence the name BSM blob) as well as in other messages.
ASN.1Representation:

BSMol ob ::= OCTET STRING (SIZE(38))
-- made up of the followi ng 38 packed bytes:
-- msgCnt MsgCount , -x- 1 byte
-- id Tenpor aryl D, -X- 4 bytes
-- secMark DSecond, -x- 2 bytes
-- ljat Lati t ude, -X- 4 bytes
-- ljong Longi t ude, -x- 4 bytes
-- ev El evati on, -X- 2 bytes
-- dccuracy Posi ti onal Accur acy, -X- 4 bytes
-- 9lpeed Transm ssi onAndSpeed, -x- 2 bytes
-- hleadi ng Headi ng, -X- 2 byte
-- angle St eer i ngWeel Angl e -x- 1 byte
-- {ccel Set Accel erationSet 4Way, -x- accel set (foursway) 7 bytes
-- brakes Br akeSyst enfst at us, -X- 2 bytes
-- gsjize Vehi cl eSi ze, -X- 3 bytes

XML Representation:
<xs: conpl exType nane=" BSMbl ob" >
<xs| si npl eCont ent >
KXS: annot at i on>
<xs: docunent ati on>
made up of the follow ng 38 packed bytes:

nsgCnt MsgCount , -x- 1 byte
id Tenporaryl D, -Xx- 4 bytes
secMar k DSecond, -X- 2 bytes
| at Lati tude, -Xx- 4 bytes
| ong Longi t ude, -X- 4 bytes
el ev El evat'ilon, -X- 2 bytes
accuracy Posiional Accuracy, -X- 4 bytes
speed Transm ssi onAndSpeed, -x- 2 bytes
headi ng Headi ng, -X- 2 bhyte
angl e St'eer i ng\Wheel Angl e -x- 1 byte
accel Set Accel erati onSet 4y, -x- accel set (four way)
br akes Br akeSyst enfSt at us, -x- 2 bytes
si ze Vehi cl eSi ze, -X- 3 bytes

</ xs: docunrent at i on>
K/ xs: anngtati on>
<xs: extensi on base="BSMdl ob-string" >
<Xs:attribute name="Encodi ngType" use="required">
<Xs: si npl eType>
<xs:restriction base="xs: NMTOKEN" >

/ bytes

<xs-enuneration-valus="hbaset4Binarv"'/l>
4

</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType nane="BSMdl ob-string">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="51"/>
</xs:restriction>
</ xs: sinmpl eType >
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Used By: This entry is directly used by the following 3 other data structures in this standard (record type,

descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive
MSG MSG_BasicSafetyMessage (BSM)
MSG MSG_SignalRequestMessage (SRM)

<ASN> <XM_.> and
<ASN> <XM_.> and
<ASN>  <XM_>,

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

Remarks: The byte order for packing shall follow the rules of ASN (MSB first). If adataelement isnot
to be transmitted (for example the Temporary ID value) then al bits of that value shall be set to zero. The
resulting data object is always exactly 38 bytes in length.

6.10 Data Frame: DF_BumperHeights

Use: The¢ DF Bumper Heights data frame conveys the height of the front and rear bumper-ef-the vehicle.
ASN.1 Representation:
Bunper Hel ghts @ : = SEQUENCE {
frnt Bunper Hei ght Front,
rear Bunper Hei ght Rear
}
XML Representation:
<xs:conpl exType nane=" Bunper Hei ghts" >

EXS: sequence>

<xs: el enent
<xs: el enent
K/ Xs: sequence>

/>
/>

name="frnt"
name="rear"

Bunper Hei ght\Front "
Bunper Heigfit Rear "

type="
type="

</ xs: cojmpl exType>
Used By:| This entry is directly used by the following 2'other data structures in this standard (recorf type,
descriptiye name, ASN.1, and XML name (if present)-of each):
DF DF_Allinclusive <ASN>  <XM_>, and
DF DF_VehicleStatus <ASN>  <XM.>,
In additipn, this item may be used by\déta structures in other ITS standards.
6.11 Data Frame: DF Circle

Use: The Circle data frame.used to define a circle centered at a given point and extended to the givéen

radius. Ifistypicaly{sed to describe the location of signs so that the receiving vehicle can determjne if the
sign appljes to them_anhd their current path.
ASN.1Represéntation:
Crcle [:=\USEQUENCE ({
centfer Posi ti on3D,
radurs EHOHEE—
radi usSteps | NTEGER (O0..32767),
in unsigned val ues where
-- the LSB is in units of 2.5 cm
mles I NTEGER (1..2000),
km I NTEGER (1..5000)
} --# UNTAGGED
}

XML Representation:
<xs: conpl exType nane="

<XSs:sequence>
<xs: el enent
<xs:choice >

Circle" >

nane="center" type=" Position3D"' />
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<xs:el ement nanme="radi usSteps" >
<xs: si npl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: maxl| ncl usi ve val ue="32767"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
<I-- in unsigned val ues where
the LSBis in units of 2.5 cm-->
<xs:el ement name="mles" >
<xs: si npl eType>
<xs:restriction base="xs:unsignedShort">
<xs: mnl ncl usi ve val ue="1"/>
<xs: maxl ncl usi ve val ue="2000"/>
</xs:restriction>
</ xs: si npl eType>

</ Xs: co

Used By:
descripti

In additi

Remark

TXS: el ement
<xs: el emrent name="kn' >
<xs: si npl eType>
<xs:restriction base="xs:unsignedShort">
<xs: m nlncl usive val ue="1"/>
<xs: maxl ncl usi ve val ue="5000"/>
</Xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
</ xs: choi ce>
K/ Xs: sequence>
npl exType>

This entry is directly used by the following 2 other data structures in this standard (recor]
ename, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_> and
DF DF_ValidRegion <ASN>  <XM_>.
pon, this item may be used by data structuresin other ITS standards.

. The values km and miles are typically used for wide area weather alert type uses.

ta Frame: DF_ConfidenceSet

of various measurement confidence values about the vehicle.

| Confi dence Accel St eer YawRat eConfi dence OPTI ONAL,

dConf i dence SpeedandHeadi ngandThr ot t| eConfi dence OPTI ONAL
Conf i denceg Ti meConfi dence OPTI ONAL

nfi dence Posi ti onConfi denceSet OPTI ONAL,

r Conf j dence St eeri ng\Wheel Angl eConfi dence OPTI ONAL,

ttl eConfi dence Throttl eConfi dence OPTI ONAL,

- #~LOCAL_CONTENT

d type,

XML Representation:
<xs:conpl exType nane=" ConfidenceSet" >
<Xs:sequence>

<xs: el enent name="accel Confi dence" type=" Accel St eer YawRat eConfi dence"

m nQccu

m nQccu

m nQccu

m nQccu

rs="0"/>
<xs: el enent nane="speedConfidence" type=" SpeedandHeadi ngandThrottl| eConfi dence"
rs="0"/>
<xs: el enent name="ti meConfidence" type=" Ti meConfidence" m nCccurs="0"/>
<xs: el ement nane="posConfidence" type=" PositionConfidenceSet" m nCccurs="0"/>
<xs: el enent name="steer Confi dence" type=" SteeringWheel Angl eConfi dence"
rs="0"/>
<xs:element nane="throttl eConfidence" type=" Throttl eConfidence"
rs="0"/>
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<xs: el ement nane="| ocal Confi denceSet" type="Iocal : Confi denceSet" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

Used By: Thisentry isdirectly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_VehicleStatus <ASN>  <XML_>,

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

6.13 Data Element: DF_ConnectsT o

Use: The¢ ConnectsTo data structure is used in lane descriptions to provide a sequence of other'dgfined
lanes to Which this lane connects. The cited lane (a byte) must be of the same general type (vehiclg lanes
connect tp other vehicle lanes, pedestrian lanes connect to other pedestrian lanes, etc.). Each tane humber
is followed by a LaneManeuverCode data element (also a byte) which defines how thisdane is used by the

subject I1gne (i.eit is the lane one would turn into when making a left hand turn lane)s_The transmitt¢d
number gf octets is always an even number.

ASN.1Representation:

Connect gTo ::= ET STRING (SIZE(2..32))

-- gets of 2 byte pairs,
-- tlhe first byte is a |ane nunber

| exType name=" ConnectsTo" >
<xs| si npl eCont ent >
Kxs: annot ati on>
<xs:documrent ati on>
sets of 2 byte pairs,
the first byte is a |ane nunber
the second byte is a LaneManeuver Code
</ xs: docunent at i on>
K/ Xs: annot ati on>
<xs: ext ensi on base="Connect' sTo-string" >
<xs:attribute name=’Encodi ngType" use="required">
<xs: si npl eType>
<xs:restricti on base="xs: NMTOKEN" >
<xs:enuffenati on val ue="base64Bi nary"/>
</ xs:resfrijction>
</ xs: si nmplleType>
</xs:attrj but.e>
K/ Xs: ext ensiyon>
</ xp: si npl eCont ent >
</ xs: cojmpl exType>
<xs: si npl eType nane="Connect sTo-string">
<xs|restr¥iction base="xs:base64Bi nary" >
<xs:.\m nLengt h val ue="3"/>
<xs7 maxlenath val ue="43"/>
</xs:restriction>
</ xs: sinmpl eType >

Used By: This entry is directly used by the following 5 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.>, and
DF DF_CrosswakLane <ASN> <XM.>, and
DF DF_SpecidlLane <ASN> <XM.>, and
DF DF_VehicleComputedLane <ASN> <XM.>, and
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DF DF_VehicleReferencelL ane <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

Remarks. The assignment of lanes in the connectsTo structure shall start with the left most lane from the
vehicle perspective (the u-turn lane in some cases) followed by subsegquent lanes in a clockwise assignment
order. Therefore, the right most 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 al valid lanes to which the subject lane connects shall be listed.

6.14 Data Frame: DF_CrosswalkL ane

Use: A Crosswak Lane data structure provides a unique lane number, lane width and lane attributes and a
path witHin an approach structure for a pedestrian cross walk or other non-motorized vehicle path that is
part of the approach such as a bicycle lane. The CrosswalkLaneAttributes data element denotes What
generally| type of crosswalk it is. The nodeList data element provide a detailed set of offset-values fo map
the path pf the lane. The keepOutList (which is optional) denotes any segments along thie'path where users
of the pah (such as pedestrian traffic) cannot safely stop, and can thereby be used to denote wher¢ traffic
islands may be found along the path.

ASN.1Rgpresentation:

Crosswal kLane ::= SEQUENCE {
| aneNunmber LaneNumber,
| aneW dt h LaneW dt h OPTI ONAL,
| angAttri butes Crosswal kLaneAttri butes,
nodeli st NodelLi st ,

-- path details of the |ane

-- note that this may cross, orpass

-- by driven |anes

keepQut Li st NodeLi st OPTI ONAL,

-- no stop points al ongxthe path

-- typically the end points unless

-- islands are represented in the path
connect sTo ConnectsTo  OPTI ONAL,

-- a list of other lanes and their

-- turning use Wy this |ane

XML Representation:
<xs:conpl exType nane=" Crosswal kLane" >
EXS: sequence>
<xs:el ement pane="|aneNunber" type=" LaneNunber" />
<xs: el enent “nane="| aneWdth" type=" LaneW dth" m nCccurs="0"/>
<xs: el enent™'name="1 aneAttri butes" type=" Crosswal kLaneAttributes" [>
<xs: el efrent nane="nodelLi st" type=" NodeList" />
<I-- patyr details of the I|ane
note_that this may cross or pass
byl dri ven | anes -->

gxs?el ement nane="keepQutList" type=" Nodelist" m nCccurs="0"/ >
</-- no stop points along the path

foamt ol L, b and ool At o ol ~ncco

"]I"" “rery o LA L _"""'

islands are represented in the path -->

<xs: el ement nane="connectsTo" type=" ConnectsTo" m nCccurs="0"/ >
<l-- a list of other lanes and their

turning use by this lane -->
</ xs: sequence>
</ xs: conpl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_Approach <ASN>  <XML>,
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In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that the keepOutList is typically the entire path unless traffic islands are to be described
where users may stop. Typicaly this is conveyed with two data points, the start and end points of the path.
Thisisthe inverse of the data typically found for motorized vehicle paths where the keepOutList is
typically absent or only present to denote segment of the roadway where vehicles may not stop or come to
rest (such as "do not block" areas).

6.15 Data Frame: DF_DataParameters

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

ASN.1REpresentation.

Dat aPar anret ers  :: = SEQUENCE {
pr ogessMet hod I A5String(Sl ZE(1..255)) OPTI ONAL,
pr ogessAgency I A5String( Sl ZE(1..255)) OPTI ONAL,
| as{ CheckedDat e I A5String(SlZE(1..255)) OPTI ONAL,

gei qdUsed I A5String( Sl ZE(1..255)) OPTI ONAL
... |- # LOCAL_CONTENT
}

XML Representation:
<xs:conpl exType nane=" Dat aPar aneters" >

KXS: sequence>
<xs: el enent nanme="processMethod" m nCccurs="0">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs: mnLength val ue="1"/>
<xs: maxLengt h val ue="255"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el enent nanme="processAgency“\* m nCccurs="0">
<xs:si npl eType>
<xs:restriction base="xsistring">
<xs: m nLengt h value="1"/>
<xs: maxLengt h vyal ue="255"/>
</xs:restriction>
</ xs: si nmpl eType>
</ xs: el ement >
<xs: el enent nanes"last CheckedDate" m nCccurs="0">
<xs:si npl eType=>
<xs:restriction base="xs:string">
<x$: m nLength val ue="1"/>
<xs: maxLengt h val ue="255"/>
</xs:restriction>
</ ¥s.si mpl eType>
</ xs:»el.ement >
<xs;el'ement nanme="gei odUsed" m nCccur s="0">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:mnlength value="1"/>
<xs: maxLengt h val ue="255"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement nanme="I| ocal Dat aPar aneters" type="1ocal : Dat aPar anet er s"
m nOccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

Used By: Thisentry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and
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MSG MSG_MapData (MAP) <ASN>  <XM.>,
In addition, this item may be used by data structuresin other TS standards.

6.16 Data Frame: DF_DDate

Use: The DSRC style date is a compound value consisting of finite-length sequences of integers (not
characters) of the form: "yyyy, mm, dd" - as defined below.

ASN.1Representation:

DDate ::= SEQUENCE {
year DYear, -- 2 bytes
nmont h DMont h, -- 1 byte
day DDay -- 1 byte
}

XML Representation:

<xs:conpl exType name=" DDate" >
KXS: sequence>
<xs: el enent name="year" type=" DYear" />
<l-- 2 bytes -->

<xs: el emrent nanme="nonth" type=" DMonth" />
<l-- 1 byte -->

<xs: el ement nanme="day" type=" DDay" />
<l-- 1 byte -->
K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is used directly by one other data structure in“this standard, a DF called
DF_Alllpclusive <ASN> <XM_>, In addition, thisitem may be used by data structures in other ITS

standards.

6.17 Data Frame: DF_DDateTime

Use: The¢ DSRC style date is a compound value consisting of finite-length sequences of integers (ot
characterf) of the form: "yyyy, mm, dd, hh, mim;-ss (sss+)" - as defined below.

ASN.1Rppresentation:
e

DDat eTi : = SEQUENCE ({
year Dyear OPTI ONAL, -- 2 bytes
nmontjh DMont h OPTI_ ONAL, -- 1 byte
day DDay OPFL ONAL, -- 1 byte
hour DHour OPTL/ONAL, -- 1 byte
m nut e DM nut e . '©PTI ONAL, -- 1 byte
secgnd DSecond \\NOPTI ONAL -- 2 bytes
}
XML Representatien: )
<xs: conpl exFype name=" DDat eTi me" >
Exs:tsequence>
<xs: el enent nane="year" type=" DYear" m nCccurs="0"/>
<l .. 2 bytes -->
<xs: el ement name="nonth" type=" DMonth" m nCccurs="0"/>
<l-- 1 byte -->
<xs: el ement nanme="day" type=" DDay" m nCccurs="0"/>
<l-- 1 byte -->
<xs: el enent nane="hour" type=" DHour" m nCccurs="0"/>
<l-- 1 byte -->
<xs: el ement name="m nute" type=" DM nute" m nCccur s="0"/ >
<l-- 1 byte -->
<xs: el emrent nanme="second" type=" DSecond" m nCccur s="0"/ >
<l-- 2 bytes -->

</ xs: sequence>
</ xs: conpl exType>
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Used By: This entry is directly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_FullPositionVector <ASN> <XM_.> and
DF DF_VehicleStatus <ASN>  <XM.>,

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.

6.18 Dgta Frame: DF_DFullTime

Use: The DSRC style full timeis derived from complete entry date-time but with the seconds@nd fraction
of a secopd removed (these are typically sent in another part of the same message). The fulktime igdefined
as a compound value consisting of finite-length sequences of integers (not characters) of the form:("yyyy,
mm, dd, hh, mm" - as defined below.

ASN.1Representation:
el

DFul I Ti i = SEQUENCE ({
year Dyear , 2 bytes
nmontjh DMont h, 1 byte
day DDay, 1 byte
hour DHour , 1 byte
m nut e DM nut e 1 byte
}

XML Representation:
<xs: conpl exType nane=" DFul | Ti me" >

KXS: sequence>

<xs: el enent nane="year" type=" D¥ear" />
<l-- 2 bytes -->

<xs: el ement nane="nonth" type=" DMonth" />
<l-- 1 byte -->

<xs: el ement nanme="day" type=" DDay" />
<l-- 1 byte -->

<xs:el ement name="hour** type=" DHour" />
<l-- 1 byte -->

<xs:el ement nanmes'nm nute" type=" DM nute" />
<l-- 1 byte -->

K/ Xs: sequence>

</ xs: cojmpl exType>

Used By:| This entry isused directly by one other data structure in this standard, a DF called
DF Allipclusive (ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS
standards.

6.19 Dataframe: DE_DMonthDay

Use: The DSRC style month-day is a compound value consisting of finite-length sequences of integers
(not characters) of the form: "mm, dd" - as defined below.

ASN.1Representation:

Dvbnt hDay ::= SEQUENCE ({
nmont h DMont h, -- 1 byte
day DDay -- 1 byte
}

XML Representation:
<xs: conmpl exType name=" DMont hDay" >

<XS:.sequence>
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<xs: el ement nane="nonth" type=" DMonth" />

<l-- 1 byte -->
<xs: el ement nanme="day" type=" DDay" />
<l-- 1 byte -->

</ xs: sequence>
</ xs: conpl exType>

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF Allinclusive <ASN> <XM.>, In addition, thisitem may be used by data structures in other ITS
standards.

6.20 Data Frame: DF_DTime

Use: The DSRC style time is a compound value consisting of finite-length sequences of integers (not
characterp) of the form: "hh, mm, ss (sss+) (offset)" - as defined below. Because the length of each
element is known, no inner element tagging is used in some forms of transmission. Tagging is'used in this
instance.| In DSRC applications there is no need to send the offset representing the local time™zone] so the
most conjmon representation for the data frame occupies 4 payload bytes (12 bytes with-alhtagging) and

providesfa resolution of one millisecond over a range of one day.
ASN.1Representation
DTinme :[= SEQUENCE {
hour DHour , -- 1 byte
m nut e DM nut e, -- 1 byte
secand DSecond -- 2 bytes
}
XML Representation
<xs: conpl exType nane=" DTi ne" >

KXS: sequence>
<xs: el enent nane="hour" type=" DHour'"'/;/ >
<l-- 1 byte -->
<xs: el erent nane="m nute" type="_DM nute" />
<l-- 1 byte -->
<xs: el ement nanme="second" type=" DSecond" />
<l-- 2 bytes -->
K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used hy the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Alllnclusive <ASN>  <XM_> and
MSG M SG “SignalRequestM essage (SRM) <ASN>  <XM.>,
In additipn, this item‘may be used by data structures in other ITS standards.

6.21 Data Erame: DF_DYearMonth

¢ DSRC style year-montn a compouna e Cco ]
(not characters) of the form: "yyyy, mm" - as defined below.

d

Pgers

ASN.1Representation:

DYear Month ::= SEQUENCE ({
year Dyear, -- 2 bytes
nmont h DMbnt h -- 1 byte
}

XML Representation:
<xs: conpl exType nane=" DYear Mont h" >

<Xs:sequence>
<xs: el enent nane="year" type=" DYear" [>
<l-- 2 bytes -->
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nanme="nont h"
-->

type=" DMonth" />

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF_Allinclusive <ASN>

standards.

<XM.>, [In addition, thisitem may be used by data structures in ot

6.22 Data Frame: DF_FullPositionVector

her ITS

Use: A complete report of the vehicle's position, speed, and heading and an instant in time. Used in the
probe vehicle message (and elsewhere) as the initial position information. Often followed by other data

PE-CPNWTP= | £ £
Proviac o

ot okl Aot
SCrpatTticer

SEQUENCE {
DDat eTi me OPTI ONAL, -- time with nBec pregision
Longi t ude, -- 1/10th microdegrege
Lati tude, -- 1/10th microdegree

El evati on OPTI ONAL,
Headi ng OPTI ONAL,
Transm ssi onAndSpeed OPTI ONAL,
Posi ti onal Accuracy OPTI ONAL,

Ti meConfi dence OPTI ONAL,

Posi ti onConfi denceSet OPTI ONAL{

3 bytes, 0.1 m

SpeedandHeadi ngandThr ot t | eCogfi,dence OPTI ONAL,

posdonfi dence
speddConfi dence

... }- # LOCAL_CONTENT
}

| exType name="
KXS: sequence>

Ful | Posi tionVector" >

<xs:el ement name="utcTi ne" type=%\DDateTi me" m nCccurs="0"/ >
<l-- tinme with nSec precision.-(>>
<xs:el ement name="long" type="\“Longitude" />
<l-- 1/10th mcrodegree -->
<xs:el ement nane="lat" type=" Latitude" />
<l-- 1/10th m crodegree. :=>
<xs: el erent nanme="el evati on" type=" El evation" m nCccur s="0"/ >
<l-- 3 bytes, 0.1 m-;->
<xs: el ement name="headi ng" type=" Headi ng" m nCccurs="0"/ >
<xs: el ement nane="speed" type=" Transm ssi onAndSpeed" m nCccurs="p"/ >
<xs: el ement nanme="posAccuracy" type=" Positional Accuracy" m nCccurls="0"/>
<xs: el enent (nane="ti meConfi dence" type=" Ti neConfi dence" m nCccurfs="0"/ >
<xs: el enent ‘nanme="posConfi dence" type=" PositionConfidenceSet" minCccurs="0"/>
<xs: el enenty* nane="speedConfi dence" type=" SpeedandHeadi ngandThrottl eCorffi dence"
m nOccufr s="0"/>
<xs: ellement name="|ocal Ful | Positi onVector" type="1local: Full PositiorVector"
m nOccufr s=" 04>
K/ xs:&Sedquence>
</ xs: cojmpl exType>
Used By: —Thisentry isdirectty usec-bythe-fottowing-8other datastroctores i thisstandardH(record type,
descriptive name, ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_PathHistory <ASN>  <XM.>, and
DF DF_RTCMPackage <ASN>  <XM.>, and
DF DF_Snapshot <ASN>  <XM_> and
DF DF_VehicleStatus <ASN> <XM.>, and
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MSG MSG_ProbeVehicleData (PVD) <ASN>  <XM.>, and
MSG MSG_RoadSideAlert (RSA) <ASN>  <XM.> and
MSG MSG_RTCM_Corrections (RTCM) <ASN>  <XM.>,

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

Remarks: In edition one of the standard the first 2 bytes were a DSecond followed by DFull Timein 6
bytes. This produced a complete time value in 8 bytes. In this edition, these have been re-ordered into a
single value, that of DDateTime. This changes the ordering encoded over the air, and the ordering and the
tags when expressed in ASN and XML.

6.23 Data-Frame-DE ntersection

Use: A

(indepenglent of any additional regulatory restrictions that may apply over time or from user-¢lassifi

ASN.1Representation:

Intersegtion ::= SEQUENCE ({

name Descri pti veName OPTI ONAL,

id I ntersectionl D,
-- a gloablly unique val ug,
-- the upper bytes of which may not
-- be sent if the contéxt is known

r ef Hoi nt Posi ti on3D OPTI ONAL,
-- the reference ffom which subsequent
-- data points are offset until a new
-- point is usech

reflinterNum Intersectionl D OPTI ONAL,

ori{g

| ane

type
app

pre

pri

-- present only if this is a conputed
-- interseetion instance

ntati on Headi ng OPTI ONAL,
-- presént only if this is a conputed
-- intéersection instance

W dt h LaneW dth  OPTI ONAL,
--v reference width used by subsequent
-- lanes until a new width is given
I ntersecti onStatusObj ect OPTI ONAL,
-- data about the intersection type
oaches SEQUENCE (SKZE(1l..32)) OF
Appr oach@bj\ect,
-- data about one or nore approaches
-- (lane data is found here)
bpt Zones SEQUENCE (Sl ZE(1..32)) OF
Singtral Cont r ol Zone OPTI ONAL,
-- data about one or nore
-- preenpt zones
rityzones SEQUENCE (SIZE(1l..32)) OF
Si gnal Cont r ol Zone OPTI ONAL,
-- data about one or nore

-- priority zones

omplete description of an intersection's roadway geometry and its allowed navigational p:lalhs

Cation).

XML Representation:

<xs: conpl exType nane=

I ntersection" >

<XS:.sequence>

<xs: el enrent nane="name" type=" DescriptiveNane" m nCccurs="0"/>
<xs: el enment nane="id" type=" IntersectionlD" />
<l-- a gloablly unique value,

the upper bytes of which may not
be sent if the context is known -->

<xs: el enent nane="ref Point" type=" Position3D" m nCccurs="0"/>
<l-- the reference from which subsequent
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data points are offset until a new
point is used. -->
<xs:element name="reflnterNum' type=" IntersectionlD" m nCccurs="0"/>
<l-- present only if this is a conputed
intersection instance -->
<xs:el ement nanme="orientation" type=" Headi ng" m nCccurs="0"/ >
<l-- present only if this is a conputed
intersection instance -->
<xs: el ement nane="| aneWdth" type=" LaneW dth" m nCccurs="0"/>
<I-- reference width used by subsequent
|l anes until a new width is given -->
<xs: el enent nane="type" type=" IntersectionStatusObject” m nCccurs="0"/>
<!-- data about the intersection type -->
<xs:el ement nane="approaches" >
<xs: conpl exType>
<xs:sequence m nCccurs="1" maxCccurs="32">
<XS: €l ement _name="appr oache. type="_ ApproachOp] ect [
<l-- data about one or nobre approaches (lane data is found*hpre) -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="preenpt Zones" mi nCccurs="0">
<xs:conpl exType>
<xs:sequence m nCccurs="1" nmaxCccurs="32">
<xs: el enent nane="preenpt Zone" type=" Signal\Control Zone" |[>
<l-- data about one or nobre preenpt zones.-~>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent name="priorityZones" m nCccurs='0">
<xs:conpl exType>
<xs:sequence m nCccurs="1" maxCccurs="32">
<xs: el enent name="priorityZone'type=" Signal Control Zone"|/>
<l-- data about one or noregpriority zones -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name\(if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
MSG MSG_MapData (MAP) <ASN>  <XM_>,
In additipn, this item may,_be-used by data structures in other ITS standards.

Remarks$: Note that tefinterNum and orientation are only present when a computed intersection igbeing
described (a concept Similar to a computed vehicle lane). The preemptZones and priorityZones arefused to
relate signal preempt and priority zones to specific request values.

6.24 DataFrame-DE_IntersectionState

Use: The IntersectionState data frame is used to convey all of the SPAT information for one single
intersection.

ASN.1Representation:
IntersectionState ::= SEQUENCE {
nane Descri pti veName OPTI ONAL,
-- human readable nane for intersection
-- to be used only in debug node
id I ntersectionl D,
-- this provided a unique mapping to the
-- intersection map in question
-- which provides conplete |ocation
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-- and approach/ nove/l ane data
st at us I ntersectionStatusObj ect,
-- general status of the controller
ti nmeStanp Ti meMar k OPTI ONAL,
-- the point in local tine that
-- this nessage was constructed
| anesCnt I NTEGER( 1. . 255) OPTI ONAL,
-- nunber of states to follow (not always
-- one per |lane because sign states may be shared)
states SEQUENCE (SI ZE(1..255)) O Movenent State,
-- each active Mwvenent/lane is given in turn
-- and contains its state, and seconds
-- to the next event etc.

priority Si gnal St at e OPTI ONAL,
-- the active priority state data, if present
pr eenpt Si gnal St at e OPTI ONAL,
-- 1he actlve preenptron state data, 11 _present
... - # LOCAL_CONTENT
}
XML Representation:
<xs: conpl exType nane=" |ntersectionState" >
KXS: sequence>
<xs:el ement name="nanme" type=" DescriptiveNanme" m.nOccur s="0"/ >
<!-- human readable name for intersection
to be used only in debug node -->
<xs: el enment nane="id" type=" IntersectionlD" [>
<l-- this provided a unique napping to the
intersection nmap in question
whi ch provides conplete |ocation
and approach/ nove/l ane data -->
<xs:el ement nane="status" type=" |nter'secti onStatusObject" />
<!-- general status of the controllery-->
<xs: el ement name="tinmeStanmp" type="_TimeMark" m nCccur s="0"/ >
<l-- the point in local time that
this message was constructed -->
<xs: el enment nane="|anesCnt" ncnQccur s="0" >
<xs:si npl eType>
<xs:restriction basesxs: unsi gnedByte">
<xs: m nl ncl usive val ue="1"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<!-- nunber of states to follow (not always
one per | ane bhecause sign states may be shared) -->
<xs: el ement pnane="states" >
<xs: conpl'exType>
<xs:\sequence m nCccurs="1" maxOccurs="255">
<Xs: el emrent nane="state" type=" MovenentState" />
<I-- each active Mvenent/lane is givenin turn and contains it state,
and secpnds to\the next event etc. -->
</ xs: sequence>
</ xs: conpl exType>
<[ xs: el enent >
<xs:-elenent name="priority" type=" Signal State" mnQocecurs="0"/ >
<l-- the active priority state data, if present -->
<xs: el ement nane="preenpt" type=" Signal State" m nCccurs="0"/>
<l-- the active preenption state data, if present -->

<xs:el ement nane="local IntersectionState" type="local:IlntersectionState"
m nOccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

Used By: Thisentry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
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MSG MSG_SignalPhaseAndTiming Message (SPAT) <ASN>  <XM.>.

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

6.25 Data Frame: DF_ITIS Phrase ExitService

Use: A dataframe 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 then the normal ITIS format in order to converse bandwidth. All ITIS phrase data, when encoded
in aDER form, shall always be expressed as integer values rather then their full text equivalents.

ASN.1Representation:

ExitService ::= SEQUENCE (SIZE(1..10)) OF SEQUENCE {
item CHOCE {
itis I TI'S. I TI Scodes
t ext I A5String (SIZE(1..16))
} -- # UNTAGGED
}
XML Representation:

<xs:conpl exType nane=" Exit Service" >

</ xs:co

Used By:
descripti

In additi

waan

<xs: sequence m nCccurs="1" npaxCccurs="10">
<xs:el emrent nanme="exitService-item >
<xs: conpl exType>
<Xs: sequence>
<xs:choi ce >
<xs:element name="itis" type="igs:| Tl Scodes" />
<xs:el enent nanme="text" >
<xs: si npl eType>
<xs:restriction basez"%$:string">
<xs: m nLength val be="1"/>
<xs: maxLengt h Ndlue="16"/>
</xs:restriction=
</ xs:sinmpl eType>
</ xs: el emrent >
</ xs: choi ce>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >

K/ Xs: sequence>
npl exType>

This entry is directly used by the following 2 other data structures in this standard (recor
ename, ASN.1, and XML name (if present) of each):

DF DFtAllnclusive <ASN> <XM.>, and
MSG NI'SG_Travelerlnformation Message (TIM) <ASN>  <XML>,
pon, this'item may be used by data structures in other ITS standards.

6.26 D3

i type,

Use: A dataframe to alow segquences of ITIS codes, short text strings, and numerical values to be
expressed in the normal 1TIS vocabulary method and pattern. Note that the allowed text strings are more
limited then the normal ITIS format in order to converse bandwidth. All ITIS phrase data, when encoded

inaDER form, shall always be expressed as integer values rather then their full text equivalents.
ASN.1Representation:
Generi cSi gnage ::= SEQUENCE (SIZE(1..10)) OF SEQUENCE {
item CHO CE
itis I TI'S. I TI Scodes
t ext I A5String (SIZE(1..16))
} -- # UNTAGGED
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}

XML Representation:
<xs: conpl exType nane=" GCeneri cSi gnage" >
<xs:sequence m nCccurs="1" maxCccurs="10">
<xs:el ement nane="genericSignage-itent >
<xs: conpl exType>
<Xxs:sequence>
<xs:choi ce >
<xs:element nane="itis" type="itis:ITlIScodes" />
<xs:el ement nanme="text" >
<xs:si nmpl eType>
<xs:restriction base="xs:string">
<xs: m nLength val ue="1"/>
<xs: maxLengt h val ue="16"/>
</ xs:restriction>
XS, S nprelype
</ xs: el ement >
</ xs: choi ce>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 2 other data structures iq this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.>, and
MSG MSG_TravelerInformation Message (TIM) <ASN>  <XM.>,
In additipn, this item may be used by data structures in other"\JS standards.

6.27 Data Frame: DF_ITIS Phrase SpeedLimit

Use: A dataframe to allow sequences of ITIS codes, short text strings, and numerical values to be
expresseql in the normal I1TIS vocabulary method)and pattern. Note that the allowed text strings arejmore
limited then the normal ITIS format in orderto converse bandwidth. All ITIS phrase data, when engoded
in aDER form, shall always be expressedas integer values rather then their full text equivalents.

ASN.1Representation:

SpeedLimt ::= SEQUENCE (SINZE(1..10)) OF SEQUENCE ({
item |CHO CE
itis I TI S. | Ft Seodes
t ext IA5String (Sl ZE(1..16))
} -- # UNTAGGED
}

XML Representatior:

<xs:conpl exdype nane=" SpeedLimt" >

<xs{sequence m nCccurs="1" naxCccurs="10">
<xs: el ement nane="speedLinit-itent >

o caomml avThna
HP L =4

S

<xs: sequence>
<xs:choi ce >
<xs:element name="itis" type="itis:|TlScodes" />
<xs:el enent nane="text" >
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs: m nLength val ue="1"/>
<xs: maxLength val ue="16"/>
</ xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
</ xs: choi ce>
</ xs: sequence>
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</ xs: conpl exType>
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_Travelerlnformation Message (TIM) <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

0.28 DataFrameBDF1HSPhraseWerkZopre—m8

Use: A dataframe to allow sequences of ITIS codes, short text strings, and numerical valuesto'be
expresseql in the normal ITIS vocabulary method and pattern. Note that the allowed text strings aremore
limited then the normal ITIS format in order to converse bandwidth. All ITIS phrase data,when engoded
inaDER form, shall always be expressed as integer values rather then their full text equivaents.

ASN.1Representation:

Wor kZon ;= SEQUENCE (SIZE(1..10)) OF SEQUENCE ({
item|CHO CE {
itis I TIS. I Tl Scodes
t ext I A5String (SIZE(1..16))
} -- # UNTAGGED
}

XML Representation:
<xs:conpl exType nane=" WbrkZone" >
<xs: sequence m nCccurs="1" nmaxCccurs="10">
<xs: el ement name="workZone-iten! >
<xs:conpl exType>
<Xs: sequence>
<xs:choice >
<xs:element nape="itis" type="itis:|TlScodes" />
<xs:el enent nage="text" >
<xs: si mpleType>
<xs;nrestriction base="xs:string">
<xs: m nLength val ue="1"/>
<xs: maxLength val ue="16"/>
</ xs:restriction>
<LXxs:sinpl eType>
</'xs: el ement >
</ xs<choi ce>
</ xs:\sequence>
</ xs¢.conpl exType>
</ xs: el ement >
K/ Xs: sequence>
</ xs: cojmpl eX Fype>

Used By:| This entry is directly used by the following 2 other data structures in this standard (recorf type,
descriptiveniame, ASN. I, and XML name (IT present) or eachy.

DF DF_Allinclusive <ASN> <XM.>, and
MSG MSG_TravelerInformation Message (TIM) <ASN>  <XML>,
In addition, this item may be used by data structures in other ITS standards.

6.29 Data Frame: DF_J1939-Data Items
Use: This adataframe used to sent various J1939 defined data elements from the vehicle.
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tires SEQUENCE (SIZE(O..16)) OF SEQUENCE {

| ocati on TirelLocation OPTI ONAL,
pressure TirePressure OPTI ONAL,

tenmp TireTenp OPTI ONAL,
wheel Sensor St at us Wheel Sensor St at us OPTI ONAL,
wheel EndEl ect Faul t \WWheel EndEl ect Faul t OPTI ONAL,

| eakageRat e Ti reLeakageRat e OPTI ONAL,
detection Ti rePressureThreshol dDet ecti on OPTI ONAL,
} OPTI ONAL,

-- Vehicle Wight by axle
axl e SEQUENCE (Sl ZE(0..16)) OF SEQUENCE ({

| ocation Axl eLocation OPTI ONAL,
wei ght Axl eWei ght OPTI ONAL,

H OPTI ONAL,
trai] er Wi ght Trail er Wei ght OPTI ONAL,
car gpWei ght Car goWei ght OPTI ONAL,
st egeri ngAxl eTenperat ure St eeri ngAxl eTenper ature OPTI ONAL,
dri vleAxl eLocati on Dri veAxl| eLocati on OPTI ONAL,;
drijveAxl eLift AirPressure DriveAxleLiftAirPressure OPTI O\AL,
dri yeAx| eTenperature Dri veAxl| eTenperature OPTI @NAL,
dri JeAxl eLubePr essure Dri veAxl eLubePressure OPTI1'ONAL,
st eferi ngAxl eLubePressure Steeri ngAxl eLubePressure  OPTHONAL,

XML Representation:
<xs: conpl exType nane="

KXS: sequence>
<l-- Tire conditions -->
<xs: el enent nane="tires"
<xs: conpl exType>
<xs:sequence m nCccurs="0p"maxCccurs="16">
<xs: el ement nane="tire" >
<xs:conpl exType=>
<Xs:sequence>

J1939data" >

m nCccuns="0">

<xs: elhenent nanme="|ocation" type=" TirelLocation"
m nOccufr s="0"/>
<xsi‘el ement nanme="pressure" type=" TirePressure"
m nOccufr s="0"/>
<xs:el enent nane="temp" type=" TireTenp" m nCccufs="0"/>

<xs: el ement nane="wheel Sensor St at us" type=" Weel Sensdr St at us"

m nOccufr s="0"/>
<xs: el enent
m nCccurs="0"/>

<xs: el enent

nanme="wheel EndEl ect Faul t" type="

Wheel EndEl ect Faul t.

nane="| eakageRat e" type=" TirelLeakagg¢Rate"

m nOcculr s="0"/ >
<xs: el ement nane="detection"
Ti rePrlessureThr eshol dDet ecti on" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
[xc- ol annnt
<I-- Vehicle Wight by axle -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="axl e"
<xs: conpl exType>
<xs: sequence m nCccurs="0" maxCccurs="16">
<xs: el enent nanme="axle-itent >
<xs: conpl exType>
<Xs:sequence>
<xs: el enent

type="

m nCccurs="0">

nanme="| ocati on" type=" Axl eLocation"

m nOccurs="0"/>

<xs: el ement nane="wei ght" type=" AxleWight" ninCccurs="0"/>
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</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent name="trailerWight" type=" Trail er Wi ght" m nCccur s='

0"/ >

<xs: el ement name="cargoWei ght" type=" CargoWei ght" m nCccurs="0"/>

<xs: el enent nanme="steeri ngAxl eTenperature" type=" SteeringAxl eTenpe
m nOccurs="0"/>
<xs: el ement nanme="driveAxl| eLocation" type=" DriveAxlelLocation" mnQCccu

rature"

rs="0"/>

<xs: el enent name="driveAx| eLiftAirPressure" type=" DriveAx|leLiftAirPressure"

m nOccurs="0"/>

<xs: el enent nanme="dri veAx| eTenperature" type=" DriveAx| eTenperature"

m nOccurs="0"/>

<xs: el enent nanme="driveAx| eLubePressure” type=" DriveAxl| eLubePressure”

m nOccuffsS="0"7

<xs: el enent nanme="steeri ngAxl eLubePressure" type=" SteeringAxl eLubep]
m nOccufr s="0"/>

K/ Xs: sequence>

</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 2 other data structures in this¢standard (recor
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XML>,
In additipn, this item may be used by data structures in other I TS standards.

6.30D

Use: The¢ MovementState data frame is used to convey, various information about the current signg
a designdted collection of one or more lanes of a common type. Note that |ane types supported inc
both motprized vehicle lanes as well as pedestrian {anes and dedicated train and transit lanes. Of {
reported flata el ements, the time to change (the titne remaining in the current state) is often of the m
anes with a common state (typically adjacent sets of lanes in an approach) in a signalized

intersectipn will have individual lane valuésisuch as total vehicle counts, summed. It isused in thg

ta Frame: DF_MovementState

Mvenenf State ::= SEQUENEE {
he Mvenent Nunrber is contained in the enclosing DF.

nmovegnment Nane Descri pti veName OPTI ONAL,

-- uniquely defines novenment by nane
| anefCnt LaneCount OPTI ONAL,

-- the nunber of lanes to follow
| anefSet LaneSet ,

-- each encoded as a LaneNunber,

essure"

d type,

| state of
ude

he

DSt of

SPAT
en

-- the collection of lanes, by num

O W chthi s state data appries
-- For the current noverment State, you may CHO CE one of the bel ow

currState Si gnal Li ght St ate OPTI ONAL,
-- the state of a Mdtorised |ane
pedSt at e Pedestri anSi gnal St at e OPTI ONAL,

-- the state of a Pedestrian type |ane
speci al State Speci al Si gnal St at e OPTI ONAL,

-- the state of a special type |ane

-- such as a dedicated train |ane

ti meToChange Ti meMar k,

-- the point in tine this state will change
st at eConfi dence St at eConfi dence  OPTI ONAL,
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-- Yellow phase tinme intervals
-- (used for notorised vehicle |anes and pedestrian | anes)
-- For the yellow Signal State, a CHO CE of one of the bel ow
yel | State Si gnal Li ght St at e OPTI ONAL,
-- the next state of a
-- Mtorised |ane
yel | PedSt at e Pedestri anSi gnal St at e OPTI ONAL,
-- the next state of a
-- Pedestrian type |ane

yel | Ti mreToChange Ti meMar k  OPTI ONAL,
yel | St at eConfi dence St at eConfi dence  OPTI ONAL,

-- below items are all optional based on use and context
-- sone are used only for ped |ane types

vehi cl eCount Obj ect Count OPTI ONAL,

peddetect PedestrianbDet ect OPTT ONAL,

-- true if ANY ped are detected crossing
-- the above |anes

pedCount Obj ect Count OPTI ONAL,

-- est count of peds

- - # LOCAL_CONTENT

XML Representation:
<xs:conpl exType nane=" Movenent State" >

Exs: sequence>

<l-- The Myvenent Nunber is contained in the enpcllosing DF. -->
<xs: el enent name="novenent Nane" type=" Descr,ipfiveNanme" m nOccursz"0"/>
<l-- uniquely defines novenent by nane -->
<xs:el ement name="|aneCnt" type=" LaneCount' m nCccurs="0"/ >
<!-- the nunber of lanes to follow-->
<xs: el ement name="|aneSet" type=" LaneSet" />
<l-- each encoded as a LaneNunber,

the collection of lanes, by num
to which this state data applies
For the current novenent State, s\you nmay CHO CE one of the below {->

<xs:element nane="currState" type=" Signal Li ght State" m nCccurs="p"/ >
<l-- the state of a Mdtorised+-lane -->

<xs: el enent nane="pedSt at et ype=" Pedestri anSi gnal State" mi nCccurls="0"/>
<l-- the state of a Pedestrian type lane -->

<xs: el enent nanme="speci(al*St ate" type=" Speci al Si gnal State" mnCccufs="0"/>
<l-- the state of a/Special type |ane

such as a dedicated train lane -->
<xs: el ement nanes'ti neToChange" type=" Ti neMark" />

<l-- the point dinbstinme this state will change -->
<xs: el enent _nane="st at eConfi dence" type=" StateConfidence" mnCccufs="0"/>
<!-- Yellow ‘phase tinme intervals

(used for_‘totorised vehicle | anes and pedestrian | anes)

For thesyellow Signal State, a CHO CE of one of the below -->
<xs: elerent nane="yel |l State" type=" Signal Li ght St ate" m nCccur s="p"/ >
<I-- the next state of a
Mor'ori sed | ane -->

<xs’el enent nanme="yel | PedSt ate" type=" PedestrianSignal State" m nCccyrs="0"/>

<I{-- the next state of a

Pedestrian type lane -->

<xs: el enment nane="yel | Ti neToChange" type=" Ti meMar k" m nCccurs="0"/ >
<xs: el enent nane="yel | St at eConfi dence" type=" StateConfidence" m nCccurs="0"/>
<l-- below itens are all OPTI ONAL based on use and context

some are used only for ped |ane types -->

<xs: el ement nane="vehicl eCount" type=" Object Count" m nCccurs="0"/ >
<xs: el ement nanme="pedDetect" type=" Pedestri anDetect" m nCccurs="0"/>
<l-- true if ANY ped are detected crossing

t he above | anes -->

<xs: el ement nane="pedCount" type=" Object Count" m nCccurs="0"/ >
<l-- est count of peds -->

<xs: el ement nane="| ocal Movenent St ate" type="Iocal : Movenent St ate" m nCccurs="0"/>

</ xs: sequence>
</ xs: compl exType>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_IntersectionState <ASN>  <XM.>,
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
intersection based on the sensor data received during the phase. The data transmitted always reflects the
then most current time value. Therefore, as an example, in a phase which may vary from 15 to 25 seconds
of duration based on observed traffic flows, atime to change value of 15 seconds in the future might be
transmitted for many seconds on end (as many as 10 seconds) followed by decreasing values as the time
runs out. [DUNMMy IS entiTe perfod of tme, the yetow tme woutdarso be Sent. THe UTTE 10 Charnge
element ¢an generally be regarded as a guaranteed minimum value of the time that will elapse unless a
preemptipn event occurs.

6.31 Dgta Frame: DF_NodeL ist

Use: Thé Nodelist data structure provides the sequence of signed offset values for’determining the Xs and
Y's (and, [possibly Width or Zs when present) using the then current Position3D lebject to build a pgth for
the enclosing Referencel ane relating to a lane in the current intersection.

ASN.1Répresentation:
NodeLisf ::= SEQUENCE (SIZE(1..64)) OF Offsets

-- tlhe Position3D ref point (starting point orsanchor)
-- ils found in the outer object.
-- fsets are additive from the |ast point.

XML Representation:
<xs: conpl exType nane=" NodelList" >

<xs:sequence m nQccurs="1" maxCccufs="64">
<xs:el ement nane="node" type=\C&ffsets" />

K/ Xs: sequence>

</ xs: cojmpl exType>

Used By:| This entry is directly used by.thefollowing 8 other data structures in this standard (recorf type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and
DF DF BarriefLane <ASN> <XM.>, and
DF DF-CrosswakLane <ASN> <XM.> and
DF DF_ShapePointSet <ASN> <XM.>, and
DF DF_SignalControlZone <ASN>  <XM_>, and
PF DF_SpecialLane <ASN>  <XM_>, and
DF DF_VehicleComputedLane <ASN>  <XM.>, and
DF DF_VehicleReferenceLane <ASN>  <XM.>,

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

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.

When the node list is used to describe "non stopping areas’ in a path (such as a stripped do not block area
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or arailroad crossing) then the offsets are taken in paired sets. The first offset provides the start of the area
to be avoided, while the 2nd offset provides the end of that area. The path is presumed to follow the same
linear path described by the node list for the lane.

Subsequent nodes provide points further and further away aong the lane's driven line. Include as many as
necessary to characterize lane curvature "within tolerance.”

6.32 Data Element: DF_Offsets

Use: The Offsets data structure provides one set of signed offset values for determining the Xsand Ys
(and, possibly Zs when present) using the then current ReferencePoint object to build a single point in a
path for the enclosing Referencelane relating to a lane in the current intersection.

Tesentation:
1= OCTET STRING (S|ZE(4..8))

-- YO fset |INTEGER (-32767..32767),

-- yOfset |INTEGER (-32767..32767),

if 6 or 8 bytes in |ength:

-- 740 fset INTEGER (-32767..32767) OPTI ONAL,
-- all above in signed val ues where
-- the LSB is in units of 1.0 cm

8 bytes in |ength:
i dt h LaneW dt h OPTI ONAL
length of 7 bytes is never used

A
- )

XML Representation:
<xs:conpl exType nane=" Of fsets" >
<xs| si npl eCont ent >
4xs: annot ati on>
<xs: document ati on>
Made up of
SEQUENCE {
xOffset |INTEGER (-32787).32767) ,
yOf fset |INTEGER (-32767..32767) ,
if 6 or 8 bytes in-lEngth:
zOf fset | NTEGER (~82767..32767) OPTI ONAL
all above in signed val ues where
the LSB is inunirts of 1.0 cm
if 8 bytes ifslength:
wi dt h LaneW dt h OPTI ONAL
a length lof) 7 bytes is never used

’

</ xs: doguhent ati on>
K/ Xxs: annot-at,i on>
<XS: extension base="Ofsets-string" >
<xsxattribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTCKEN' >
<xs:enuneration value="base64Binary"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType nane="Of f set s-string">
<xs:restriction base="xs:base64Bi nary">
<xs: mnLength val ue="6"/>
<xs: maxLength val ue="11"/>
</xs:restriction>
</ xs: si nmpl eType >
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_NodelL ist <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that while latitude and longitude and elevation values are provided in the reference point
with respect to the common geoid, these offsets are given in absolute distance (units of 1.0 cm) of offset.
When a vaue for zOffset or for LaneWidth is given, that value persists until changed again for additional
nodes in the list.

6.33 Data Frame: DF_PathHistory

Use: The PathHistory data frame defines an adaptable set of PathHistoryPointSets reflecting.receni vehicle
movemeit over some period of time and/or distance. The points present in the history represent a poncise
representation(s) of the actual path history of the vehicle based on allowable position ertor tolerange
between [he actual vehicle path and its concise representation. This data frame alloWs creating a spquence
of positigns (typically a vehicle motion track) over alimited period of time or distance (each called
PathHi a;ryPoi ntType).

Theinitigl anchor point shall be the initialPostion data frame or be provided-n the message in whicl the
PathHistgry is sent (such asthe BSM Part I). If the Path History is senf\in a message which provides the
Full Posifion vector or similar initial position data then the optional<nitial Position element shall not pe sent.

anchor point is used to create the offset values of the'set. All path history points are older in
the anchor point used. Each path history point is subtracted from the initial anchor point|to create
values. The first point set in the message is theéclosest in time to the anchor point, older|points

istory data itself allows many optional .variants of data to be encoded. Each possible set|of
PathHistgryPointSets data elements is supporteghin an octet blob style, and the sets of data in that fype (a
PathHistgryPointType) are sent in a single final“octet blob (in other words each octet is made up of [one or

degrees df lat and long. The elévation offset units are in 10cm units. Thetimeis expressed in unitq of 10
millisecopds. The GPSstatus uses 4 bytes the relate the pseudorange noise measured in the system| The

ASN.1Representation:

Pat hHi sfory {2 = SEQUENCE {
i nitli al'lPesition Ful | Posi ti onVect or OPTI ONAL,
cur r|GESst at us GPSst at us OPTI ONAL,
i t emoat CotHH ORTH-ONAL

Limted to range 1 to 23
-- nunber of points in set to follow
crunbbData CHO CE {
sel ect one of the possible data sets to be used

pat hHi st or yPoi nt Set s- 01 SEQUENCE (SI ZE(1..23)) OF
Pat hHi st or yPoi nt Type- 01,
made up of sets of the: PathHi storyPoint Type-1
a set of all data elenents, it is
non-uni formin size, each item tagged in BER

pat hHi st oryPoi nt Sets-02 OCTET STRING (SIZE(15..345)),
made up of sets of the: PathHi storyPoi nt Type-02
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-- sets of all data elenentsincluding:
-- lat, long, elev, time, accuracy, heading, and speed
-- offsets sent as a packed blob of 15 bytes per point

pat hHi st or yPoi nt Set s- 03 OCTET STRING (Sl ZE(12..276)),
-- made up of sets of the: PathHi storyPoint Type-03
-- sets of the followi ng data el ements:
-- lat, long, elev, time, and accuracy
-- offsets sent as a packed blob of 12 bytes per point

pat hHi st or yPoi nt Set s- 04 OCTET STRING (S| ZE(8..184)),
-- made up of sets of the: PathHi storyPointType-04
-- sets of the followi ng data el ements:
-- lat, long, elev, and tine
-- offsets sent as a packed blob of 8 bytes per point

pat NH St or yPol Nt Set s- Ub  OCTET  STRIT NG (ST ZE( 10- - 230) ),
-- made up of sets of the: PathHi storyPoint Type-05
-- sets of the followi ng data el ements:
-- lat, long, elev, and accuracy
-- offsets sent as a packed blob of 10 bytes pen 'point

pat hHi st or yPoi nt Set s- 06 OCTET STRING (Sl ZE(6..138)),

pat hHi st or yPoi nt Set s- 07 OCTET STRI NG ( SLZE(11..242)),

pat hHi st or yPoi nt Set s- 08 OCTET.XSTRI NG (SIZE(7..161)),

pat hHi st or yPoi nt Set.s- 09 OCTET STRING (SIZE(9..196)),

pat hHi st.or yPoi nt Set s- 10 OCTET STRI NG (Sl ZE(5..104))

X
- - # LOCAL_CONTENT

made up of sets of the: PathHi storyPoi ntFype- 06
sets of the following data el enents:

lat, long, and elev

of fsets sent as a packed bl ob of 6Xbytes per point

made up of sets of the: PathHistoryPoint Type-07
sets of the follow ng data_elenents:

lat, long, time, and accuragy

of fsets sent as a packed<bl'ob of 10.5 bytes per poin

made up of sets of («the: PathHi storyPoi nt Type-08
sets of the followmng data el enments:

lat, long, and tiwe

of fsets sent as™a packed blob of 7 bytes per point

made up-df)'sets of the: PathHi storyPoi nt Type-09
sets aof ;the following data el enents:

lat, .long, and accuracy

of flset's sent as a packed blob of 8.5 bytes per point

made up of sets of the: PathHi storyPoi nt Type-10
sets of the following data el enents:

lat and |ong

of fsets sent as a packed blob of 4.5 bytes per point

XML Representation:

<xs: conpl exType nane="
<Xs:sequence>
<xs: el ement

Pat hHi st ory" >

nane="initial Position" type=" FullPositionVector" minCccurs="0"/>

<xs: el ement nane="currGPSstatus" type=" GPSstatus" m nCccur s="0"/ >
<xs: el ement nane="itenCnt" type=" Count" m nCccurs="0"/>

<l-- Linmted to range 1 to 23

nunber of points in set to follow -->

<xs: el ement
<xs: conpl exType>
<xs: choi ce>

<l--

name="crunbbDat a" >

sel ect one of the possible data sets to be used -->

<xs: el enent nanme="pat hHi st or yPoi nt Set s- 01" >
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<xs: conpl exType>
<xs:sequence m nCccurs="1" maxQccurs="23">
<xs: el ement nane="pat hHi st or yPoi nt Set s-01-iteni type="

Pat hHi st or yPoi nt Type- 01" />
<!-- made up of sets of the: PathH storyPointType-1 a set of

is non-uniformin size, each itemtagged in BER -->
</ xs: sequence>
</ xs: conpl exType>

</ xs: el ement >
<xs: el enent nane="pat hH st oryPoi nt Set s- 02" >

<xs: conpl exType><xs: si npl eCont ent >
<xs: extensi on base="pat hHi st oryPoi nt Sets-02-string" >

<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enumeration val ue="base64Bi nary"/ >
<IXs.restrrctron
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent > </ xs: conpl exType>

</ xs: el enent >
<!-- made up of sets of the: PathHi storyPointFype-02

sets of all data elenments including:
lat, 1long, elev, time, accuracy, heading, and speed
of fsets sent as a packed bl ob of 15 bytes, per point -->
<xs: el enent nane="pat hH st or yPoi nt Set s- 03" »>

<xs: conpl exType> <xs: si npl eCont ent >
<xs: ext ensi on base="pat hHi st oryPoi nt Sets-03-string"|>

<xs:attribute nane="EncodipgType" use="required"
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enuner atki*en val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>

</ xs: ext ensi on>
</ xs: si npl eCont ent </ xs: conpl exType>

all data el enents, it

v

</ xs: el ement >
<!-- made up of sets of the: PathHi storyPointType-03
sets of the follow ng data el enents:

lat, long, €lev, tine, and accuracy

of fsets sent jas a packed blob of 12 bytes per point -->

<xs: el enent~nane="pat hHi st or yPoi nt Set s- 04" >

<xs: conpl exType> <xs: si npl eCont ent >
<xs: ext ensi on base="pat hHi st or yPoi nt Set s- 04-stri ng"|>

<xs:attribute nane="Encodi ngType" use="required"p
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</ xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent > </ xs: conpl exType>

</xs-eleppnt >
<I-- made up of sets of the: PathHi storyPointType-04

sets of the followi ng data el enents:

lat, long, elev, and tine
of fsets sent as a packed blob of 8 bytes per point -->

<xs: el enent nane="pat hH st or yPoi nt Set s- 05" >

<xs: conpl exType><xs: si npl eCont ent >
<xs: extensi on base="pat hHi st oryPoi nt Set s- 05-stri ng" >

<xs:attribute nane="Encodi ngType" use="required">

<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >

<xs:enumeration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si npl eType>
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</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>

</ xs: el ement >
<!-- made up of sets of the: PathHi storyPointType-05
sets of the following data elenents:

lat, long, elev, and accuracy
of fsets sent as a packed blob of 10 bytes per
<xs: el enent nane="pat hHi st or yPoi nt Set s- 06" >

<xs: conpl exType><xs: si npl eCont ent >
<xs: ext ensi on base="pat hHi st oryPoi nt Sets-06-string" >

<xs:attribute nanme="Encodi ngType" use="required">

<xs: si npl eType>
<xs:restrictionbase="xs: NMTOKEN" >

<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>

point -->

<IXS. st npl eType
</xs:attribute>

</ xs: extensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>

</ xs: el ement >
Pat hHi st or yPoi nt Type- 06

<!-- made up of sets of the
sets of the following data elenents:
lat, long, and elev
as a packed blob of 6 bytes pén point -->

of fsets sent
<xs: el enent nanme="pat hH st oryPoi nt Set s- Q7%_|>

<xs: conpl exType> <xs: si npl eCont ent >
<xs: extensi on base="pat hHi st oryPoi/nt Sets-07-string"|>

<xs:attribute nane="Encodj-ndgType" use="required"p
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs:enumeration val ue="base64Bi nary"/ >
</ xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si mpl eCont ent > <[xs: conpl exType>

</ xs: el emrent >
Pat hHi st or yPoi nt Type- 07

<!-- made up of sets™of the

sets of the follewng data el ements:

lat, long, tine, and accuracy

of fsets sent-asi"a packed bl ob of 10.5 bytes per point -->

<xs: el enent” hane="pat hH st or yPoi nt Set s- 08" >

<xs: conpl€xType><xs: si npl eCont ent >
<xs:‘ext ensi on base="pat hHi st oryPoi nt Sets-08-string"|>

<xs:attribute name="Encodi ngType" use="required"
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>

</ xs: el enent >

\4

Pat hHi st or vPai nt Type-08

<l .- nade up aof sets of the-
sets of the follow ng data el enents:
lat, long, and tine

of fsets sent as a packed blob of 7 bytes per point -->

<xs: el enent nane="pat hHi st or yPoi nt Set s- 09" >

<xs: conpl exType><xs: si npl eCont ent >
<xs: ext ensi on base="pat hHi st oryPoi nt Sets-09-string" >

<xs:attribute nanme="Encodi ngType" use="required">

<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >

<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
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</ xs: ext ensi on>
</ xs: si npl eCont ent > </ xs: conpl exType>
</ xs: el ement >

<!-- made up of sets of the: PathHi storyPointType-09
sets of the follow ng data el enents:
lat, long, and accuracy

of fsets sent as a packed blob of 8.5 bytes per point -->
<xs: el enent nane="pat hH st oryPoi nt Set s- 10" >
<xs: conpl exType><xs: si npl eCont ent >
<xs: extensi on base="pat hHi st oryPoi nt Sets-10-stri ng" >
<xs:attribute nane="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enumeration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si npl eType>
TXS:atiripute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el ement >
<!-- made up of sets of the: PathHi storyPointType:10
sets of the follow ng data el enents:
lat and | ong
of fsets sent as a packed bl ob of 4.5 bytes per~point -->
</ xs: choi ce>
</ xs: conpl exType>
</ xs: el enent >
<xs:el enent nanme="I|ocal Pat hHi story" type="I|ocal: PathHi story" m nCccurns="0"/>
K/ Xs: sequence>
</ xs: cojmpl exType>

<xs: si npl eType nanme="pat hH st oryPoi nt Set s- 02-stri ng">
<xs:restriction base="xs: base64Bi nary">
<xs: m nLength val ue="20"/>
<xs: maxLengt h val ue="460"/>
</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType nane="“pat hH st or yPoi nt Set s- 03-string">
<xs:restriction base="xs:base64Bi nary">
<xs: m nLength val ue="16"/>
<xs: maxLength val ue="368"/>
</ xs:restrilcti on>
</ xs:sinpl eType >
<xs:si npl eType name="pat hHi st or yPoi nt Set s- 04-string">
<xs:‘restriction base="xs:base64Bi nary">
<Xs: m nLength val ue="11"/>
<xs: maxLength val ue="246"/>
<[xs:restriction>
<Ixs:sinpl eType >
<xs: si npl eType nane="pat hH st or yPoi nt Set s- 05-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs: m nLength val ue="14"/>
<xs: maxLengt h val ue="307"/>
</xs:restriction>
</ xs:sinpl eType >
XS' Si rrlnl eType nanme="pat hHi st orvPoint Sets-06-string"
<xs:restriction base="xs:base64Bi nary">
<xs: mnLength val ue="8"/>
<xs: maxLength val ue="184"/>
</xs:restriction>
</ xs:sinpl eType >
<xs: si npl eType nane="pat hH st or yPoi nt Set s-07-stri ng">
<xs:restriction base="xs: base64Bi nary" >
<xs: m nLength val ue="15"/>
<xs: maxLength val ue="323"/>
</xs:restriction>
</ xs:sinpl eType >
<xs: si npl eType nane="pat hHi st oryPoi nt Set s-08-string">
<xs:restriction base="xs:base64Bi nary">
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<xs: m nLength val ue="10"/>
<xs: maxLength val ue="215"/>
</xs:restriction>
</ xs:sinpl eType >
<xs: si npl eType nane="pat hH st or yPoi nt Set s- 09-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs: m nLength val ue="12"/>
<xs: maxLength val ue="266"/>
</xs:restriction>
</ xs:sinpl eType >
<xs: si npl eType nane="pat hH st or yPoi nt Set s- 10-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs: m nLength val ue="7"/>
<xs: maxLength val ue="139"/>
</xs:restriction>
</ xs:sinpl eType >

Used By:
descripti

In additi

Remark
created.
an even
last poin

6.34 Dé

Use: The PathHistoryPointType-1 data frame one'of a set of related items to carry prior position da
vehicle trials). In use, sequences of, this data set are sent (one per point). In this data frafne each

(typically
eement i
ASN.1IR

Pat hHi s
| at @

| ong

This entry is directly used by the following 3 other data structures in this standard (recor]
ename, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XMb>, and
DF DF_VehicleSafetyExtension <ASN> {~<XM_>, and
MSG MSG_IntersectionCollisionAvoidance (ICA) <ASN>. <XML>,

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

. Sets of octets in paths will be packed bit shifted and aligned‘such that no unused bits aj
This will require shifting every odd history point by 4 bitSfor those data sets that do not
yte boundary (those with no elevation entry). The very.last four bits of the very last byts
shall be filled with zeros if it does not end on a byte‘beundary.

ta Frame: DF_PathHistoryPointType-01

s delimited by tags, in other variants the data is expressed in a single octet blob.

Epr esentation:
t or yPoi nt Type-01 ::=_ SEQUENCE ({
¥ fset | NTEGER (-131072..131071),

-- in 1/10th" micro degrees

-- value| )131071 to be used for 131071 or greater

-- vallue)-131071 to be used for -131071 or |ess

-- value -131072 to be used for unavailable lat or |ong

O fset INTEGER (-131072..131071),
~=/ in 1/10th micro degrees
-- value 131071 to be used for 131071 or greater
-- value -131071 to be used for -131071 or |ess
-- value -131072 to be used for unavailable lat or |ong

d type,

e
end on
of the

fa

el evati onOf fset | NTEGER (-2048..2047) OPTI ONAL,

-- LSB units of of 10 cm

-- value 2047 to be used for 2047 or greater
-- value -2047 to be used for -2047 or greater
-- value -2048 to be unavail abl e

timeOf fset | NTEGER (1..65535) OPTI ONAL,

-- LSB units of of 10 nBec
-- value 65534 to be used for 65534 or greater
-- value 65535 to be unavail able

posAccuracy Positional Accuracy OPTI ONAL,

-- four packed bytes
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headi ng I NTEGER (-128..127) OPTI ONAL,
-- where the LSB is in
-- units of 1.5 degrees
-- value -128 for wunavailable
-- not an offset value

speed Transm ssi onAndSpeed  OPTI ONAL
-- upper bits encode transm ssion
-- where the LSB is in
-- units of 0.02 nis
-- not an offset value

}

XML Representation: i )
<xs: conpl exType nane=" Pat hHi st or yPoi nt Type- 01" >

RXS. Sequence
<xs: el enent name="latOffset" >
<xs: si npl eType>
<xs:restriction base="xs:int">
<xs: mnl ncl usi ve val ue="-131072"/ >
<xs: maxl ncl usi ve val ue="131071"/ >
</Xxs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<l-- in 1/10th mcro degrees
value 131071 to be used for 131071 or greater
val ue -131071 to be used for -131071 or |ess
val ue -131072 to be used for unavailable lat_.ef long -->
<xs: el ement nane="longOXffset" >
<xs: si npl eType>
<xs:restriction base="xs:int">
<xs: m nl ncl usive val ue="-131072"/ >
<xs: maxl ncl usi ve val ue="131071"/ >
</Xxs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<l-- in 1/10th mcro degrees
value 131071 to be used for =4131071 or greater
val ue -131071 to be used fOr)-131071 or |ess
val ue -131072 to be used(for unavailable lat or long -->
<xs: el emrent nane="el evati'onO fset" m nCccur s="0">
<xs: si npl eType>
<xs:restriction’base="xs:short">
<xs: m nhnclusi ve val ue="-2048"/>
<xs: maxkncl usi ve val ue="2047"/>
</xs:restriction>
</ xs: si npl_eType>
</ xs: el enent>
<l-- LSBrunits of of 10 cm
val ue /~2047 to be used for 2047 or greater
val uen~2047 to be used for -2047 or greater
value -2048 to be unavailable -->
<xXs/el enrent nane="tinmeOfset” m nCccurs="0">
<xs: si npl eType>
<xs:restrictionbase="xs:unsignedShort">

<xs: m nl ncl usive val ue="1"/>
</xs:restriction>
</ xs: si nmpl eType>
</ xs: el enent >
<l-- LSB units of of 10 nBec
value 65534 to be used for 65534 or greater
value 65535 to be unavailable -->
<xs: el ement nane="posAccuracy" type=" Positional Accuracy"
<!-- four packed bytes -->
<xs: el enent nanme="headi ng" m nOccurs="0">
<xs: si npl eType>
<xs:restriction base="xs:byte">
<xs: m nl nclusive val ue="-128"/>
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</xs:restriction>

</ xs: si npl eType>
</ xs: el emrent >
<l-- where the LSB is in
units of 1.5 degrees
val ue -128 for wunavail able
not an offset value -->
<xs: el ement nane="speed" type=" Transm ssi onAndSpeed"
<l-- upper bits encode transm ssion
where the LSB is in
units of 0.02 nis
not an offset value -->

</ xs: sequence>
</ xs: compl exType>

m nCccurs="0"/>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,

descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>
DF DF_PathHistory <ASN>
In additipn, this item may be used by data structures in other ITS standards.

6.35 Dgta Element: DF_PathHistoryPointType-02

<XM_>pand
<XMD>,

Use: The PathHistoryPointType-2 data element is one of a set of relateditems to carry past positio
(typically| vehicle trails). In use, sequences of this data set are sent.(One per data point), typicaly c

into a single final octet string.

ASN.1Representation:
Pat hHi sft or yPoi nt Type-02 ::= OCTET STRI NG (S| ZE(;15))

-- To be nmade up of packed bytes as fol l\ouws:

-- lJat O f set I NTEGER (-131072..131071) (18 signed bits)
-- llongOf fset | NTEGER (-131072..131071)% (18 signed bits)
-- |in 1/10th mcro degrees

-- |value 131071 to be used for _ 131071 or greater

-- |value -131071 to be used for-A131071 or |ess

-- |value -131072 to be used for unavailable lat or |ong

-- gl evationOfset I NTEGER™ (- 2048..2047), (12 signed bits)
-- |ILSB units of 10 cm

-- |value 2047 to be used for 2047 or greater

-- |value -2047 to be-used for -2047 or greater

-- |value -2048 to,be/unavail abl e

-- tlineOfset |NNEGER (0..65535), (16 unsigned bits)
-- |ILSB units «@©f ~of 10 nBec

-- |value 65534 to be used for 65534 or greater

-- |value _65535 to be unavail able

-- gccuracy Posi ti onal Accur acy
-- |fours packed bytes

N data
pmbined

-- heading | NTEGER (-128..127), (8 signed bits)
-- where the LSB is in
-- units of 1.5 degrees
-- value -128 for wunavail able
-- not an offset value

-- speed Tr ansm ssi onAndSpeed (16 encoded bits)
-- upper bits encode transm ssion

-- where the LSB is in

-- units of 0.02 nis

-- not an offset value
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XML Representation:
<xs: conpl exType nane=" Pat hHi st or yPoi nt Type- 02" >

<xs: si npl eCont ent >
<xs:annot ati on>
<xs: docunent ati on>
To be nade up of packed bytes as foll ows:
latOffset INTEGER (-131072..131071) (18 signed bits)
Il ongOffset | NTEGER (-131072..131071) (18 signed bits)
in 1/10th mcro degrees
value 131071 to be used for 131071 or greater
value -131071 to be used for -131071 or |ess
val ue -131072 to be used for unavailable lat or 1long
el evati onOf f set I NTEGER (-2048..2047) , (12 signed bits)
LSB units of 10 cm
value 2047 to be used for 2047 or greater
val ue -2047 to be used for -2047 or greater
val ue -2048 to be unavail able
tinmeOffset | NTEGER (O..65535) , (16 unsigned bits)
LSB units of of 10 nfec
value 65534 to be used for 65534 or greater
value 65535 to be unavail abl e

accur acy Posi ti onal Accur acy
four packed bytes
headi ng I NTEGER (-128..127) , (8 signed bitgs)

where the LSB is in
units of 1.5 degrees
val ue -128 for wunavail able
not an of fset val ue
speed Transm ssi onAndSpeed (16 encoded bits)
upper bits encode transm ssion
where the LSB is in
units of 0.02 m's
not an offset val ue
</ xs: docunent ati on>
K/ Xxs: annot ati on>
<xs: ext ensi on base="Pat hHi st oryPoi ntType-02-string" >
<xs:attribute name="Encodi ngType® use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMIOKEN" >
<xs:enunerati on value="base64Bi nary"/>
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
K/ xs: ext ensi on>
</ xp: si npl eCont ent >
</ xs: cojmpl exType>
<xs: si npl eType name="PatshHi st or yPoi nt Type- 02-stri ng">
<xsf restriction ,base="xs: base64Bi nary">
<xs: | ength val\ue="20"/>
</ x§:restricti{on>
</ xs: si|mpl eType >

Used By:| Thiséntry is used directly by one other data structure in this standard, a DF called
DF Allipclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS
standardg

Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor
point given by the full position vector. The delta units used in the elevationOffset are 10 cm from the
elevation of the full position vector. The delta units of time used in the time offset are unsigned 10 mSec.
The delta units used in the heading are units of 1.2 deg. The delta units used in the speed are unsigned
units of 0.02 m/Sec.

6.36 Data Element: DF_PathHistoryPointType-03

Use: The PathHistoryPointType-3 data element is one of a set of related items to carry past position data
(typically vehicle trails). In use, sequences of this data set are sent (one per data point), typically combined
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into a single final octet string.

ASN.1Representation:
Pat hHi st or yPoi nt Type-03 ::= OCTET STRI NG (SIZE(12))
-- To be nmade up of packed bytes as foll ows:
-- latOfset I NTEGER (-131072..131071) (18 signed bits)
-- longOfset |NTEGER (-131072..131071) (18 signed bits)
-- in 1/10th mcro degrees
-- value 131071 to be used for 131071 or greater
-- value -131071 to be used for -131071 or |Iess
-- value -131072 to be used for unavailable lat or |ong

-- elevationOfset | NTEGER (-2048..2047), (12 signed bits)
-- LSB units of 10 cm

-- value 2047 to be used for 2047 or greater

-- value -2047 to be used for -2047 or qgreater

-- |value -2048 to be unavail able

-- tlimeOfset | NTEGER (0..65535), (16 unsigned bits)
-- |LSB units of of 10 nBec

-- |value 65534 to be used for 65534 or greater

-- |value 65535 to be unavail able

-- 4gccuracy Posi ti onal Accur acy
-- |four packed bytes

XML Representation:
<xs: conpl exType nane=" Pat hHi st or yPoi nt Type-03" >
<xs| si npl eCont ent >
Kxs: annot ati on>
<xs: docunent ati on>
To be made up of packed bytes as fol lows:
latOffset |INTEGER (-131072..131071) (18 signed bits)
Il ongOf fset | NTEGER (-131072..131071) (18 signed bits)
in 1/10th mcro degrees
val ue 131071 to be used for _\131071 or greater
val ue -131071 to be used for-=131071 or |ess
value -131072 to be used for~unavailable lat or 1ong
el evati onOf f set I NTEGER™ (-2048..2047) , (12 signed bits)
LSB units of 10 cm
value 2047 to be used-for 2047 or greater
value -2047 to be wused for -2047 or greater
val ue -2048 to be unavail abl e
tinmeOffset | NTEGER® (0..65535) , (16 unsigned bits)
LSB units of of, 10 ntec
val ue 65534, t0o be used for 65534 or greater
val ue 65535/to be unavail able
accur acy Posi ti onal Accur acy
four packed bytes
</ xs: doCument at i on>
K/ xs: anngtati on>
<xs: ext.ensi on base="Pat hHi st or yPoi nt Type-03-string" >
<Xs:attribute name="Encodi ngType" use="required">
<Xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >

<xs-enuneration-valus="hbaset4Binarv"'/l>
4

</xs:restriction>
</ xs:si mpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si nmpl eCont ent >
</ xs: conpl exType>
<xs: si npl eType nanme="Pat hHi st or yPoi nt Type-03-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="16"/>
</ xs:restriction>
</ xs: sinmpl eType >
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Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF_Allinclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS
standards.

Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor
point given by the full position vector. The delta units used in the elevationOffset are 10 cm from the
elevation of the full position vector. The delta units of time used in the time offset are unsigned 10 mSec.

6.37 Data Element: DF_PathHistoryPointType-04

Use: The PathHistoryPointType-4 data element is one of a set of related items to carry past position data

(typically vehicle trails). In use, sequences of this data set are sent (one per data point), typically combined
into a single final octet string

ASN.1Representation:

Pat hHi sft or yPoi nt Type-04 ::= OCTET STRING (S| ZE(8))
-- To be nmade up of packed bytes as foll ows:

at Of fset | NTECER (-131072..131071) (18

ongCOf fset | NTEGER (-131072..131071) (18

in 1/10th mcro degrees

val ue 131071 to be used for

signed bits)
signed bits)

131071 or greater

val ue -131071 to be used for

-131071 or

gl evati onOf f set
LSB units of
val ue

10

tli mreX f set
LSB units of of
val ue

val ue -131072 to be used for

2047 to be used for
val ue -2047 to be used for
val ue -2048 to be unavail able
| NTEGER (0..65535),

65534 to be used for

unavai |l abl e

| NTEGER (-2048..2047),
cm

2047 or
-2047 or

gr eat
gr eat

(16 unsi.gne
10 nBec
65534 ox

| ess

lat or |ong

(12 sigped bits)

er
ek

d bits)

val ue

greater

65535 to be unavail abl e

XML Representation:
<xs: conpl exType nane="
<xs| si npl eCont ent >
KXS: annot ati on>
<xs: docunent ati on>
To be nade up of packed bytes as foll ows:
latOFfset | NTEGER (-131072..131071) (18 signed bits)
| ongOf fset ANTEGER (- 131072..131071) (18 signed bits)
in 1/ 10t h~m.ero degrees
value 131071 to be used for
val ue 131071 to be used for
val u€ _~2131072 to be used for
el evati onOf f set | NTEGER
LSB-Units of 10 cm

Pat hHi st or yPai-nt Type- 04" >

131071 or greater
-131071 or |less
unavai l abl e | at

(-2048..2047) ,

or long
(12 signed bits)

val ue 2047 to be used for 2047 or greater

val ue -2047 to be used for -2047 or greater

val ue -2048 to be unavail able
H-reoHset—H-NFECER—(0—65535)— 6—uhsghred—bitsy
LSB units of of 10 nfec

value 65534 to be used for 65534 or greater

value 65535 to be unavail abl e
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:ext ensi on base="Pat hHi st oryPoi nt Type-04-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTCKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
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</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType name="Pat hHi st or yPoi nt Type- 04-string">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="11"/>
</xs:restriction>
</ xs:sinmpl eType >

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF Allinclusive <ASN> <XM.>, In addition, thisitem may be used by data structures in other ITS
standards.

Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor
point given by the full position vector. The delta units used in the elevationOffset are 10 cm from the
elevation[of the Tull position vector.  The delta units of time used In the time offset are unsigned 10jmSec.

6.38 Dgta Element: DF_PathHistoryPointType-05

Use: The PathHistoryPointType-5 data element is one of a set of related items to carry past position data
(typically vehicle trails). In use, sequences of this data set are sent (one per data point),; typically cpmbined
into asingle final octet string.

ASN.1Representation:

Pat hHi sft or yPoi nt Type-05 ::= OCTET STRI NG (SIZE(10))

To be made up of packed bytes as foll ows:

-- | at Of f set | NTEGER (-131072..131071) (18 signedh bits)
-- llongOf fset |NTEGER (-131072..131071) (18 signed bits)
-- |in 1/10th mcro degrees

-- |value 131071 to be used for 131071 or ‘greater

-- |value -131071 to be used for -131071 ory,less

-- |value -131072 to be used for unavailabhe lat or |ong

-- dlevati onO f set I NTEGER (-2048..:2047), (12 signed bits)
-- |ILSB units of 10 cm

-- |value 2047 to be used for 2047 or greater

-- |value -2047 to be used for 52047 or greater

-- |value -2048 to be unavail abl e

-- 4dccuracy Posi ti onal AcCuracy
-- |four packed bytes

XML Representation: ] )
<xs: conpl exType name="_Pat hHi st or yPoi nt Type- 05" >

<xs| si npl eCont ent >
KXS: annot at i oNx
<xs: docunent ati on>
Tobe. nade up of packed bytes as foll ows:
| at\OFf set | NTEGER (-131072..131071) (18 signed bits)
I'ongCf f set | NTEGER  (-131072..131071) (18 signed bits)
i/n 1/10th mcro degrees
value 131071 to be used for 131071 or greater
value -131071 to be used for -131071 or |ess
val ue -131072 to be used for unavailable lat or |ong
el evati onOf f set | NTEGER (-2048..2047) , (12 signed bits)
LSB units of 10 cm
value 2047 to be used for 2047 or greater
val ue -2047 to be used for -2047 or greater
val ue -2048 to be unavail able
accuracy Posi ti onal Accur acy
four packed bytes
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:ext ensi on base="Pat hHi st oryPoi nt Type-05-string" >
<xs:attribute name="Encodi ngType" use="required">

<xs: si npl eType>
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<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</ xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: compl exType>
<xs: si npl eType nanme="Pat hHi st or yPoi nt Type- 05-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="14"/>
</ xs:restriction>
</ xs:si mpl eType >

Used By: ThIS entry is used directly by one other data structure in this standard aDF called

DF_Alll <ASN>  <XM_> o ITS
standards.

Remarks$:. The delta units used in the latOffset and Long offset are 1/10th micro degrees frem 'the gnchor
point given by the full position vector. The delta units used in the elevationOffset are 10 ¢hr-from the

elevation|of the full position vector.

6.39 Dgta Element: DF_PathHistoryPointType-06

Use: The PathHistoryPointType-6 data element is one of a set of related iteéms to carry past positio|
(typically| vehicle trails). In use, sequences of this data set are sent (oneger data point), typicaly c
into a single final octet string.

ASN.1Representation:
Pat hHi sft or yPoi nt Type-06 ::= OCTET STRING (S| ZE('6).)

-- To be nmade up of packed bytes as foll ows:
at Of f set I NTEGER (-131072..131071) (18
ongOf f set | NTEGER (-131072..131071) (18
-- |lin 1/10th mcro degrees

-- |value 131071 to be used for
-- |value -131071 to be used for
-- |value -131072 to be used for

signed bits)
signed bits)

131071 or greater
- 131071 or less

unavail able lat or |ong

-- dlevationOfset

I NTEGER( (- 2048. . 2047) ,

(12 signed bits)

-- |ILSB units of

10 cm

XML Re}

<xs: conpl exType nanes

<XS

val ue

2047 to be used“for
val ue -2047 to be used for

2047 or
-2047 or

val ue -2048 to beunavail abl e

Dr esentation:

si npl eContent>
KXS: annotzat ion>

<xs: doeunent ati on>
To be nade up of packed bytes as foll ows:

greater
great er

Pat hHi st or yPoi nt Type- 06" >

N data
bmbined

llat OfFfset | NTEGER (-131072..131071) (18 signed bits)
|l ongOf fset | NTEGER (-131072..131071) (18 signed bits)
in 1/10th micro degrees

value 131071 to be used for 131071 or greater

val ue -131071 to be used for -131071 or |ess

val ue -131072 to be used for

unavail able lat or

| ong

el evati onOf f set I NTECER
LSB units of 10 cm
value 2047 to be used for 2047 or greater
value -2047 to be used for -2047 or greater
value -2048 to be unavail able
</ xs: docunent ati on>
</ xs:annot ati on>
<xs:ext ensi on base="Pat hHi st oryPoi nt Type-06-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>

(-2048..2047) , (12 signed bits)
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<xs:restriction base="xs: NMTOKEN" >
<xs:enuneration val ue="base64Bi nary"/>
</ xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: compl exType>
<xs: si npl eType nane="Pat hHi st or yPoi nt Type- 06-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="8"/>
</ xs:restriction>
</ xs: si nmpl eType >

Used By: ThIS entry is used directly by one other data structure in this standard aDF called
DF_Alll <ASN> <XM.> \ tructy

standard
Remarks$:. The delta units used in the latOffset and Long offset are 1/10th micro degrees frem 'the gnchor

point given by the full position vector. The delta units used in the elevationOffset are 10 ¢hfrom the
elevation of the full position vector.

T

6.40 Dgta Element: DF_PathHistoryPointType-07

Use: The PathHistoryPointType-7 data element is one of a set of related iteéms to carry past position data
(typically vehicle trails). In use, sequences of this data set are sent (ong¢er data point), typically cpmbined
into a single final octet string.

ASN.1Representation:
Pat hHi sft or yPoi nt Type-07 ::= OCTET STRING (SIZE({1)) -- in fact 10.5

-- To be nmade up of packed bytes as foll ows:

-- lfat O f set I NTEGER (-131072..131071) (M8 signed bits)
-- llongOfset |NTEGER (-131072..131071) (%8 signed bits)
-- |lin 1/10th mcro degrees

-- |value 131071 to be used for 13¥071 or greater

-- |value -131071 to be used for -131071 or |less

-- |value -131072 to be used forcunavailable lat or 1ong

-- tlimeOffset |NTEGER (0..65535), (16 unsigned bits)
-- |ILSB units of of 10 nBec

-- |value 65534 to be used“for 65534 or greater

-- |value 65535 to betunavail able

-- 4dccuracy Posi t.ikonal Accur acy
-- [four packed bytes

XML Representation;
<xs: conpl exType-nane=" Pat hHi st or yPoi nt Type-07" >
<xs:[si npl eCont/ent >
Kxs: annet ati on>
<xS./document at i on>
in fact 10.5
To be nmade up of packed bytes as foll ows:
latOfFfset | NTEGER (-131072..131071) (18 signed bits)
Il ongOf fset | NTEGER (-131072..131071) (18 signed bits)
in 1/10th mcro degrees
val ue 131071 to be used for 131071 or greater
value -131071 to be used for -131071 or |ess
val ue -131072 to be used for unavailable lat or |ong
timeOffset | NTEGER (O0..65535) , (16 unsigned bits)
LSB units of of 10 nBec
val ue 65534 to be used for 65534 or greater
value 65535 to be unavail able
accuracy Posi ti onal Accur acy
four packed bytes
</ xs: docunent ati on>

-92 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

</ xs:annot ati on>
<xs:ext ensi on base="Pat hHi st oryPoi nt Type-07-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si mpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: compl exType>
<xs: si npl eType name="Pat hHi st or yPoi nt Type-07-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="15"/>
</ xs:restriction>

</ xs:si[mprelype >

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

DF_Alllpclusive <ASN>
standards.

Remarks$: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the gnchor

point given by the full position vector. The delta units of time used in the time offset are unsigned

mSec.

6.41 Dgta Element: DF_PathHistoryPointType-08

10

Use: The PathHistoryPointType-8 data element is one of a set of related items to carry past positiop data
(typically vehicle trails). In use, sequences of this data set aré:sent (one per data point), typically cpmbined

into asingle final octet string.

ASN.1Representation:
Pat hHi st or yPoi nt Type-08 ::= OCTET STRING~(SIZE(7)) -- in fact 6.5
-- To be made up of packed bytes as\fal | ows:
-- lJlat O f set I NTEGER (-131072..1310¥1) (18 signed bits)
-- llongOfset |NTEGER (-131072..131071) (18 signed bits)
-- |lin 1/10th mcro degrees

-- |value 131071 to be used . for 131071 or greater

-- |value -131071 to be used:\for -131071 or |ess

val ue -131072 to be used for unavailable |at

or long

imed fset | NTEGER(O. . 65535), (16 unsigned bits)

-- |ILSB units of of.10 nBec
-- |value 65534 t© be used for 65534 or greater
-- |value 65535%\te be unavail able

XML Representation:

<xs: conpl exTypewnane=" Pat hHi st or yPoi nt Type- 08" >

<XS

si mpkeCont ent >
KXS-annot ati on>
<Xs: docunent ati on>

in fact 6.5

To be nade up of packed bytes as foll ows:

latOFfset | NTEGER (-131072..131071) (18 signed bits)
|l ongOf fset | NTEGER (-131072..131071) (18 signed bits)

in 1/10th mcro degrees

value 131071 to be used for
val ue -131071 to be used for
val ue -131072 to be used for

131071 or greater

-131071 or |less
unavail abl e | at

timedffset

| NTEGER

or |ong

(0..65535) , (16 unsigned bits)
LSB units of of 10 nBec
value 65534 to be used for 65534 or greater
value 65535 to be unavail abl e

</ xs: docunent ati on>

</ xs: annot ati on>
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<xs: ext ensi on base="Pat hH st oryPoi nt Type-08-stri ng" >
<xs:attribute nane="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs: enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si mpl eCont ent >
</ xs: conpl exType>
<xs:sinpl eType name="Pat hHi st or yPoi nt Type-08-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="10"/>
</xs:restriction>
</ xs:sinmpl eType >

Used By:| This entry is used directly by one other data structure in this standard, a DF called
DF Allipclusive <ASN> <XM.>. In addition, thisitem may be used by data structuresin othgr ITS
standards.

Remarks$: The delta units used in the latOffset and Long offset are 1/10th micro degreesfrom the ganchor
point given by the full position vector. The delta units of time used in the time offsef-are unsigned 10
mSec.

6.42 Dgta Element: DF_PathHistoryPointType-09

Use: The PathHistoryPointType-9 data element is one of a set of rélated items to carry past positiop data
(typically vehicle trails). In use, sequences of this data set are sent. (one per data point), typically cpmbined
into asingle fina octet string.

ASN.1Representation:

PathHlstoryP0| nt Type-09 ::= OCTET STRING ((SMZE(9)) -- in fact 8.5
To be nmade up of packed bytes as follows:

-- llat O f set | NTEGER (-131072..1310%%y (18 signed bits)

-- llongOrfset |NTEGER (-131072..131071) (18 signed bits)

-- |in 1/10th mcro degrees

-- |value 131071 to be used fior =~ 131071 or greater

-- |value -131071 to be used. for -131071 or |Iess

-- |value -131072 to be used\for unavailable lat or |ong

-- 4dccuracy Posi ti onal Accur acy
-- |four packed bytes

XML Representation:
<xs:conpl exType namexs". Pat hHi st oryPoi nt Type-09" >
<xs| si npl eContent>
Kxs: annotation>
<xs: doeumnent at i on>
in fact 8.5
Fo be nade up of packed bytes as foll ows:
latOFfset | NTEGER (-131072..131071) (18 signed bits)
longOffset | NTEGER (-131072..131071) (18 siagned bits)
in 1/10th mcro degrees
val ue 131071 to be used for 131071 or greater
value -131071 to be used for -131071 or |ess
val ue -131072 to be used for unavailable lat or |ong
accur acy Posi ti onal Accur acy
four packed bytes
</ xs: docunent ati on>
</ xs:annot ati on>
<xs:ext ensi on base="Pat hHi st oryPoi nt Type-09-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
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</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType nane="Pat hHi st or yPoi nt Type- 09-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="12"/>
</ xs:restriction>
</ xs: si nmpl eType >

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF _Allinclusive <ASN> <XM_>. [n addition, thisitem may be used by data structures in other ITS
standards.

Remarks:. The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor
point given by the full position vector.

6.43 Dgta Element: DF_PathHistoryPointType-10

Use: The PathHistoryPointType-10 data element is one of a set of related itemsto Carry past positipn data
(typically vehicle trails). In use, sequences of this data set are sent (one per data point), typically cpmbined
into asingle final octet string.

ASN.1Representation:
Pat hHi st or yPoi nt Type-10 ::= OCTET STRING (S| ZE(5)) -3%in fact 4.5
-- To be made up of packed bytes as foll ows:
-- lJat O f set I NTEGER (-131072..131071) (18 signed bits)
-- llongOfset |NTEGER (-131072..131071) (18 ¢ighed bits)
-- |lin 1/10th mcro degrees
-- |value 131071 to be used for 1310710~ greater
-- |value -131071 to be used for -131071"0r |ess
-- |value -131072 to be used for unavaithable lat or |ong

XML Representation:
<xs: conpl exType nanme=" Pat hHi st or yRoi"nt Type- 10" >
<xs| si npl eCont ent >
Kxs: annot ati on>
<xs: document ati on>
in fact 4.5
To be nade up,of. packed bytes as foll ows:
latOFfset |NTEGER (-131072..131071) (18 signed bhits)
Il ongOf fset (I NTEGER (-131072..131071) (18 signed bits)
in 1/10th" mitro degrees
val ue 431071 to be used for 131071 or greater
val ue~~331071 to be used for -131071 or |ess
val ue=131072 to be used for unavailable lat or |ong
</ xs: doc¢unent ati on>
K/ xs: afinot at i on>
<xs; extensi on base="Pat hHi st oryPoi nt Type- 10-stri ng" >
<Xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<XS:restriction base= xs: NMTOREN"™>
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType nane="Pat hHi st or yPoi nt Type- 10-stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs:length value="7"/>
</ xs:restriction>
</ xs: si mpl eType >
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Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF_Allinclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS
standards.

Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor
point given by the full position vector.

6.44 Data Frame: DF_PathPrediction

Use: The DF_PathPrediction data frame allows vehicles to share their predicted path tragjectory by
estimating future vehicle path of travel. Thisfuture trgjectory estimation provides an indication of future
positions of the transmlttl ng vehicle and can sugnlflcantly enhance in-lane and out- of lane threat
classification
approxi atlon as aC| rcIeW|th aradlus R and an origin Iocated aI (o, R) where the X- aX|s is bore sgh from

by the Path Prediction radius data type. Overflow of this data type shall be interpreted by the receiying
vehicle ag "a straight path" prediction. The radius can be derived from a number, 6f~sources including, but

be used i i i . iusd i i laneous
vehicle imformation, such as rate sensors and velocity, and to minimize theleffect sensor noise and lin-lane
driver wandering", the resulting roadway radius estimation will have to.be achieved by using low-ppss
filtering fechniques (time constant typicaly >2s). To help distinguishvbetween steady state and nop-steady
state conflitions, a confidence factor is included in the data elemént to provide an indication of sigrfl
accuracy [due to rapid change in driver input. When driver inplit’is in steady state (straight roadways or
curves w|th a constant radius of curvature), a high confidenceé value is reported. During non-steady state
conditiors (curve transitions, lane changes, etc.), signal ‘confidence is reduced.

ASN.1Representation:
Pat hPredliction ::= SEQUENCE {
radilusCf Curve | NTEGER (-32767..32767),
-- LSB units of 10em
-- straight pathuto use value of 32767
conf|i dence | NTEGER (0. .200)-
-- LSB units| of 0.5 percent

... }- # LOCAL_CONTENT
}

XML Representation:
<xs:conpl exType nane=" Pat hPrediction" >

XS sequence=
<xs: el enment nane="radi usO Curve" >
<Xs:si npl eType>
<xs:restriction base="xs:short">
<xs: m nl ncl usive val ue="-32767"/>
</xs:restriction>
xs—st+rptefype
</ xs: el enent >
<l-- LSB units of 10cm
straight path to use value of 32767 -->
<xs: el ement nanme="confi dence" >
<xs: si npl eType>
<xs:restriction base="xs:unsi gnedByte">
<xs: maxl ncl usi ve val ue="200"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
<l-- LSB units of 0.5 percent -->
<xs: el ement name="| ocal Pat hPredi cti on" type="1|ocal: Pat hPrediction"
m nOccurs="0"/>
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</ xs: sequence>

</ xs:co

npl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive
DF DF_VehicleSafetyExtension

<ASN>
<ASN>

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

6.45 Data Frame: DF_Position3D

completel3D position set in 10 bytes.

ASN.1Representation:

Positiop3D ::= SEQUENCE ({
| at Latitude, -- in 1/10th mcro degrees
| ong Longitude, -- in 1/10th mcro degrees
el evation El evation OPTI ONAL
}

XML Representation:

<xs: conpl exType nane=" Position3D" >

</ xs:co

Used By:
descripti

KXS: sequence>
<xs: el ement nane="lat" type=" Latitude™ />

<l-- in 1/10th micro degrees -->
<xs:el erent name="|ong" type=" Longitude" />
<l-- in 1/10th micro degrees -->

<xs:el enent nane="el evation" type=" Elevation"
K/ Xs: sequence>
pl exType>

e name, ASN.1, and XML name.(if present) of each):

ich short offsets may then used to create additional data using a flat ear

m nCccurs="0"/>

This entry is directly used by the'following 8 other data structures in this standard (recor]

<XM_>, and
<XM.>,

projection center
.. Typically used in the description of maps and intersections as well as signs and travel e
collection of the two 4 byte lat-long information elements and the one 2 byte elevation used\to builg

d type,

DF DF_Allinclusive <ASN>  <XM.>, and
DF DF_ApjroachesObject <ASN> <XM.>, and
DF DF ‘€ircle <ASN>  <XM_>, and
DF DF Intersection <ASN>  <XM_>, and
DF DF_RegionPointSet <ASN>  <XM_>, and
DF DF_RoadSigniD <ASN>  <XM.>, and
DF DF_ShapePointSet <ASN>  <XM.>, and
MSG MSG_Travelerlnformation Message (TIM) <ASN>  <XM.>,

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

Remarks: In use to describe paths, al subsequent offset values are added to this point in order to
determine the absolute position to be described. In some data structures more than one Position3D may be
present. Data values are interpreted in a stream fashion. That is, until a new Position3D is read, the value

for the last one is used as the basis for al offset values found in the same structure.
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6.46 Data Element: DF_Positional Accuracy

Use: The DE_ Positional Accuracy element is a4 octet field of packed data consisting of various
parameters of quality used to model the accuracy of the positiona determination with respect to each given
axis. Note that because the 3 data elements are packed as one single data object, this is treated as a data
frame.

ASN.1Representation:
Posi tional Accuracy ::= OCTET STRING (S| ZE(4))
-- And the bytes defined as folllows

-- Byte 1. sem-mmjor accuracy at one standard dev

-- range 0-12.7 neter, LSB = .05m

-- OxFE=254=any value equal or greater than 12.70 neter
-- OxEE=255=unavail abl e seni-major val ue

-- Byfte 2: semi-mnor accuracy at one standard dev

-- rgnge 0-12.7 neter, LSB = .05m

-- O0XYFE=254=any val ue equal or greater than 12.70 neter
-- OxFF=255=unavail abl e sem -m nor val ue

-- Byftes 3-4: orientation of seni-major axis

-- rglative to true north (0~359.9945078786 degrees)

-- LYB units of 360/65535 deg = 0.0054932479

-- a|value of 0x0000 =0 shall be 0O degrees

val ue of 0x0001 =1 shall be 0.0054932479degrees

val ue of OxFFFE =65534 shall be 359.9945078786 ded

val ue of OxFFFF =65535 shall be used for orientation unavail able
Iln NVEA GPGST)

:
~o o

XML Representation:
<xs: conpl exType name=" Positional Accuracy" >
<xs| si npl eCont ent >
KXs: annot ati on>
<xs: document ati on>
And the bytes defined as folfPows
Byte 1: sem -nmgjor accuracyNat one standard dev
range 0-12.7 neter, LSB.=". 05m
OxFE=254=any val ue equal“’or greater than 12.70 neter
OxFF=255=unavai | abl e \sem - maj or val ue
Byte 2: sem -mnor Jacecuracy at one standard dev
range 0-12.7 netef, LSB = .05m
OxFE=254=any val ue” equal or greater than 12.70 neter
OxFF=255=unavail abl e sem -m nor val ue
Bytes 3-4: prientation of sem -major axis
relative to.true north (0~359.9945078786 degrees)
LSB unit s..of 360/65535 deg = 0.0054932479
a val ue\of 0x0000 =0 shall be O degrees
a value of 0x0001 =1 shall be 0.0054932479degr ees
a yalue of OXFFFE =65534 shall be 359.9945078786 deg
awal ue of OxFFFF =65535 shall be used for orientation unavail aple
(hn NVEA GPGST)
&,Lxs: docunent ati on>
KI(Xss annot at i on>
<xe ovtonsiaon hase—"Dagitiaonal Accuir acy stri ng" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si nmpl eType nanme="Posi ti onal Accuracy-string">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="6"/>
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</xs:restriction>
</ xs:sinpleType >

Used By: This entry is directly used by the following 4 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_FullPositionVector <ASN> <XM_.> and
DF DF_PathHistoryPointType-01 <ASN> <XM.>, and
MSG MSG_BasicSafetyMessage Verbose <ASN>  <XM.>,

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

6.47 Dgta Element: DF_PositionConfidenceSet

Use: A gngle byte long data frame combining multiple related bit fields into one byte.
ASN.1Representation;

Posi ti opConfi denceSet ::= OCTET STRING (S| ZE(1))

-- To He encoded as:

-- SEQUENCE {

-- pds Posi ti onConfi dence,

- - -X- 4 bits, for both horizontal directions
- - elevation El evationConfidence

- - -X- 4 bits

-}

XML Representation: o _
<xs: conpl exType nane=" PositionConfi denceSet" >

<xs| si npl eCont ent >
KXS: annot ati on>
<xs:docunent ati on>
To be encoded as:
SEQUENCE {
pos Posi ti onConfid~dence,
-X- 4 bits, for both, herizontal directions
el evation El evati op€onfi dence
-X- 4 bits

</ xs: docunent ati on>
K/ Xxs: annot ati on>
<xs: ext ensi on bagexz"“PositionConfidenceSet-string" >
<xs:attribute , mame="Encodi ngType" use="required">
<xs: si npheType>
<xsfrestriction base="xs: NMTOKEN" >
<xs:enuneration val ue="base64Bi nary"/ >
</ xs:restriction>
</ xs»sinmpl eType>
</XSiattribute>
K/ xs/ext ensi on>
</ xp:*sinpl eCont ent >
</ xs: compl exType
<xs: si npl eType nane="Posi ti onConfi denceSet-string">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="2"/>
</xs:restriction>
</ xs:sinpl eType >

Used By: This entry is directly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_ConfidenceSet <ASN>  <XM.>, and
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DF DF_FullPositionV ector <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

6.48 Data Frame: DF_RegionList

Use: The DF_RegionList data structure provides the sequence of signed offset values for determining the
Xsand Ys (and, possibly Zs when present) using the then current Position3D object to build a path to
enclose aregion.

ASN.1Representation:

Regi onLi st ::= SEQUENCE (SIZE(1l..64)) OF RegionOffsets
-- the Position3D ref point (starting point or anchor)
-- is found in the outer object.

XML Representation:
<xs: conpl exType name=" Regi onLi st" >
<xs: sequence m nCccurs="1" maxQccurs="64">
<xs: el emrent nanme="regi on" type=" Regi onOf fsets" />
K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 2 other data structures imthis standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM_>, and
DF DF_RegionPointSet <ASN>  <XM.>,
In additipn, thisitem may be used by data structures in other /TS Standards.

Remarks$: When describing a path, subsegquent nodes provide points further and further away alopg the
developefl line. Include as many point as necessary to characterize curvature "within tolerance.”

6.49 Dgta Frame: DF_RegionOffsets

Use: The RegionOffsetsdata structure provides one set of sighed offset values for determining thel Xs and
Ys (and, [possibly Zs when present) using-the then current ReferencePoint object to build a single ppint in a
path. Typicaly is it used to describe large enclosed regions.

ASN.1Representation:
Regi onQjfsets ::= SEQUENCE: {

xOf flset | NTEGER (#32767..32767)

yOf flset | NTEGER(-32767..32767)

zOflset | NTEGER-(* 32767..32767) OPTI ONAL
alll’I'n signed val ues where
the LSB is in units of 1 neter

}

XML Representation:
<xs:coqp|exType name=" Regi onOf f sets" >
AS. bb‘L{UCIIbC
<xs: el ement nanme="xCffset" >
<xs:si npl eType>
<xs:restriction base="xs:short">
<xs: m nl ncl usive val ue="-32767"/>
</Xxs:restriction>
</ xs: si mpl eType>
</ xs: el enent >
<xs:el ement name="yOffset" >
<xs:si npl eType>
<xs:restriction base="xs:short">
<xs: m nl ncl usive val ue="-32767"/>
</xs:restriction>
</ xs: si nmpl eType>
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</ xs: el enent >
<xs: el ement nane="zO fset" m nCccurs="0">
<xs: si npl eType>
<xs:restriction base="xs:short">
<xs: m nl ncl usive val ue="-32767"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<l-- all in signed values where
the LSB is in units of 1 neter -->
</ xs: sequence>
</ xs: compl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM_>, and
DF DF_RegionList <ASN>  <XMLx;

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

Remarks: Note that while latitude and longitude and elevation values are providedin the referencg point
with respect to the common geoid, these offsets are given in absolute distance (units’of 1 meter) of pffset.
When a Yalue for zOffset is given, that value persists until changed again for-additional nodes in the list.

6.50 Data Frame: DF_RegionPointSet
Use: TZI DF_RegionPointSet DF is used to represent or describe an enclosed region. It istypicall

employeq to define a region where signs or advisories would be valid.
ASN.1Representation:
Regi onPpi nt Set ::= SEQUENCE {

anchpr Position3D OPTI ONAL,

nodeli st Regi onlLi st ,

path details of_\the regions outline

XML Representation: :
<xs:conpl exType nane=" Regi onPoj*nt Set" >
KXS: sequence>

<xs: el erent nang=‘anchor" type=" Position3D" m nCccur s="0"/>
<xs:el ement names"nodeList" type=" RegionList" />
<!-- path detaid’s of the regions outline -->

£/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is'directly used by the following 2 other data structures in this standard (recorf type,
descriptiye namerASN.1, and XML name (if present) of each):

DE DF_Allinclusive <ASN>  <XM_> and
DF— DF_VaioRegon <ASN K>

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

6.51 Data Frame: DF_RoadSigniD

Use: The RoadSignID data frame is used to provide a precise location of one or more roadside signs.

ASN.1Representation:
RoadSi gnl D ::= SEQUENCE ({
position Posi ti on3D
-- Location of sign
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vi ewAngl e Headi ngSl i ce,
-- Vehicle direction of travel while
-- facing active side of sign

nmut cdCode MUTCDCode OPTI ONAL,
-- Tag for MJTCD code or "generic sign"
crc MsgCRC OPTI ONAL

-- Used to provide a check sum

}

XML Representation:
<xs: conpl exType nane=" RoadSi gnl D" >
<Xs:sequence>
<xs: el enent nane="position" type=" Position3D"' />

<!-- Location of sign -->
<xs: el ement nane="vi ewAngl e" type=" Headi ngSlice" />
<l-- Vehicle direction of travel while

rachng actrve stde Oor srgm --
<xs: el ement nane="nut cdCode" type=" MJTCDCode" m nCccurs="0"/>

<l-- Tag for MJTCD code or &quot;generic sign&quot; -->
<xs:element nane="crc" type=" MsgCRC" m nCccurs="0"/>
<l-- Used to provide a check sum-->

K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 2 other data structures in-thisstandard (recorf type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_Travelerinformation Message (TIM) <ASN>  <XML>,
In additipn, this item may be used by data structures in other, | FS'standards.

6.52 Data Element: DF_ RTCMHeader

Use: The¢ DF_RTCMHeader data frameis a collection of data values used to convey RTCM informgtion
between psers. It is encoded as an octet blob string.

ASN.1Representation:
RTCMHeafler ::= OCTET STRING (SILZE(5))
-- defined as:
-- $EQUENCE ({
-- gtatus GPSst at usy,
-- to oCGeupy 1 byte
-- offsetSet Ant ennalf f set Set
-- to occupy 4 bytes

XML Representation:
<xs:conpl exType.name=" RTCMHeader" >
<xs| si npl-€Cont ent >
KXs:..annot ati on>
<XS: docunent ati on>
defined as:
SEQUENCE {
status GPSst at us,
to occupy 1 byte
of f set Set Ant ennaOf f set Set
to occupy 4 bytes

</ xs: docunent ati on>
</ xs:annot ati on>
<xs:extension base="RTCMHeader-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:sinpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
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</ xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType name=" RTCMHeader - stri ng">
<xs:restriction base="xs:base64Bi nary">
<xs:length value="7"/>
</ xs:restriction>
</ xs: si nmpl eType >

Used By: Thisentry is directly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

= DE_Allinclusive <ASN> <XM.> and
DF DF_RTCMPackage <ASN> <XM.> and
MSG MSG_RTCM_Caorrections (RTCM) <ASN>  <XML3,

In additipn, thisitem may be used by data structures in other ITS standards.

6.53 Dgta Frame: DF_RTCMmsg

Use: The DF_RTCMmsg holds a single complete RTCM message. The spetific type and structure|is
provided|by the RTCM Revision and RTCM ID data elements, which.are followed by the actual message
payload. [This data frame is typically used (in a sequence-of) in the RT'CM-Corrections message.

ASN.1IR epr.esentation:

RTCMsg| : : = SEQUENCE ({
rev RTCM Revi si on OPTI ONAL,
rtcni D RTCM- | D OPTI ONAL,

the message and sub-nessage type, as
defined in the RTCM revi$ion being used
payl joad RTCM Payl oad,

the payl oad bytes

- - # LOCAL_CONTENT

XML Representation:
<xs: conpl exType nane=" RTCWhsg" >
KXS: sequence>

<xs: el ement name='rev" type=" RTCM Revi sion" m nCccurs="0"/>
<xs: el ement pape="rtcm D" type=" RTCM | D" m nCccurs="0"/ >
<!-- the nessage and sub-nessage type, as

defined imn\the RTCM revision being used -->

<xs: el ement name="payl oad" type=" RTCM Payl oad" />
<l-- the’payl oad bytes -->

<xs:elenment nane="I| ocal RTCwsg" type="local : RTCMrsg" m nCccurs="0"[>
K/ Xs:sequence>
</ xs: cojmpl exType>

Used By: This entry isdi rar*rly used hy the followi Ag 2 other data structures-in this standard (rn{\nr type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_RTCM_Corrections (RTCM) <ASN>  <XML>,

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

6.54 Data Frame: DF_RTCM Package
Use: The RTCMPackage data frame is used to convey a select sub-set of the RTCM messages (message
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types 1001 TO 1032) which deal with differential corrections between users. Encapsulates messages are
those defined in RTCM Standard 10403.1 for Differential GNSS (Global Navigation Satellite Systems)
Services-Version 3 adopted on October 27, 2006 and its successors. At the date this standard was
published this included Amendment #2 published August 31, 2007.

ASN.1 Representation:

RTCMPackage ::= SEQUENCE {
anchor Point  Ful | PositionVector OPTI ONAL,
-- precise observer position, if needed

rtcnHeader RTCVHeader ,

-- an octet blob consisting of:

-- one byte wth:

-- GPSst at us

-- 4 bytes with:

-- AntennaOTsetSet containing X,y,zZ data

-- note that a max of 16 satellites are all owed

nmsg1001 OCTET STRING (Sl ZE(16..124)) OPTI ONAL,
-- pRange data GPS L1

nmsg1002 OCTET STRING (Sl ZE(18..156)) OPTI ONAL,
-- pRange data GPS L1

nmsg1003 OCTET STRING (Sl ZE(21..210)) OPTI ONAL,
-- pRange data GPS L1, L2

nmsg1004 OCTET STRING (Sl ZE(24..258)) OPTI ONAL,
-- pRange data GPS L1, L2

nmsgl005 OCTET STRING (Sl ZE(19)) OPTI ONAL,
-- observer station data

nsgl006 OCTET STRING (Sl ZE(21)) OPTI ONAL,
-- observer station data

nmsg1007 OCTET STRING (SIZE(5..36)) ORTIONAL,
-- antenna of observer stationvdata

nmsg1008 OCTET STRING (Sl ZE(6. . 68) )\ OPTI ONAL,
-- antenna of observer station data

nmsg1009 OCTET STRING (Sl ZE(16,.)136)) OPTI ONAL,
-- pRange data GL@NASS L1

nmsg1010 OCTET STRING (SIZE(118..166)) OPTI ONAL,
-- pRange data GLONASS L1

msgq011 OCTET STRING, (S| ZE(21..222)) OPTI ONAL,
-- pRange-data GLONASS L1, L2

nmsgl012 OCTET STRING (Sl ZE(24..268)) OPTI ONAL,

-- pRangé data GLONASS L1, L2

nmsg]013 OCTET.'STRI NG (SI ZE(13..27)) OPTI ONAL,
~=\system paraneters data

...,| -- #,LOCAL_CONTENT
-- ghe below itens shall never be sent

VEL\WEM st ack encodi ng (ot her encodings nay be used)
nd~“may he rempved from the ASN

nsgl014 OCTET STRING (SIZE(15)) OPTI ONAL,
-- Network Aux Station (NAS) data

msg1015 OCTET STRING (Sl ZE(13..69)) OPTI ONAL,
-- lonospheric Correction data

nsg1016 OCTET STRING (Sl ZE(14..81)) OPTI ONAL,
-- GCeonetry Correction data

nmsg1017 OCTET STRING (Sl ZE(16..115)) OPTI ONAL,

-- Conbi ned lonospheric and Ceonetry data
-- msgl018 is reserved at this tine

nmsg1019 OCTET STRING (SIZE(62)) OPTI ONAL,
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-- Satellite Epherneris data

msg1020 OCTET STRING (S| ZE(45)) OPTI ONAL,

-- Satellite Epherneris data
msg1021 OCTET STRING (SI ZE(62)) OPTI ONAL,

-- Helmert-Abridged Mol odenski Transform data
msg1022 OCTET STRING (SI ZE(75)) OPTI ONAL,

-- Mol odenski - Badekas Transform data
nsg1023 OCTET STRING (SIZE(73)) OPTI ONAL,

-- Ellipse Residuals data
nsgl1024 OCTET STRING (SIZE(74)) OPTI ONAL,

-- Plane-Gid Residuals data
nsgl1025 OCTET STRING (SIZE(25)) OPTI ONAL,

-- Non-Lab Conic Project data
nmsg1026 OCTET STRING (SIZE(30)) OPTI ONAL,

-- Lab Conic Conform Project data
nsgl027 OCTET STRING (SIZE(33)) OPTI ONAL,

-- o Mercator FPFroject data

-- negl028 is reserved at this tinme

nsg1029 OCTET STRI NG (Sl ZE(10..69)) OPTI ONAL,
-- Unicode test type data

nmsg1030 OCTET STRING (SIZE(14..105)) OPTI ONAL,
-- GPS Residuals data

nmsgl031 OCTET STRING (SI ZE(15..107)) OPTI ONAL,
-- GLONASS Residuals data

nmsgli032 OCTET STRING (Sl ZE(20)) OPTI ONAL,

-- Ref Station Position data

-- Rroprietary Data content (nsg40xx to nsg4095)
-- nmay be added as needed

L - # LOCAL_CONTENT

XML Representation:
<xs: conpl exType nane=" RTCMPackage" >
KXS: sequence>
<xs: el emrent nanme="anchor Poi nt** type=" Ful | PositionVector

m nCccurls="0"/>

<l-- precise observer position, if needed -->
<xs:el ement nane="rtcnHeader" type=" RTCMHeader" />
<l-- an octet blob consisting of:
one byte with:
GPSst at us

4 bytes with:
Ant ennaCf f set Sét~ " containing x, y, z data
note that a pgax of 16 satellites are allowed -->
<xs: el enent \pame="nsgl001" mi nCccurs="0">
<xs: conpl-exType><xs: si npl eCont ent >
<xs:ext ensi on base="nsgl001l-string" >
<xs:attribute nanme="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enumnerationval ue="base64Bi nary"/ >
</ xs:restriction>
</xs:sinpleType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<!-- pRange data GPS L1 -->
<xs: el enent name="nsgl002" m nOccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: ext ensi on base="nsgl002-string" >
<xs:attribute nane="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</ xs:restriction>
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</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el ement >
<!-- pRange data GPS L1 -->
<xs: el enent nanme="nsgl003" m nOccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: extensi on base="nsgl003-string" >

<xs:attribute name="Encodi ngType" use="required">

<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>

TXS: ext enst on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<!-- pRange data GPS L1, L2 -->
<xs:el enent nane="nsgl004" m nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs:extension base="nsgl004-string" >

<xs:attribute name="Encodi ngType" use="requjfred">

<xs:sinpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: extensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<!-- pRange data GPS L1, L2 -->
<xs: el enent nanme="nsgl005" mi nCcelir's="0">
<xs: conpl exType><xs: si npl eContent >
<xs:extension base="nsgl1005-'stri ng" >

<xs:attribute nanme="EAcodi ngType" use="required">

<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs:si mpl'eType>
</xs:attribute>
</ xs: ext ension>
</ xs: si npl eCant ent ></ xs: conpl exType>
</ xs: el enent >
<!-- observer_Jstation data -->
<xs: el ement\ nane="nsg1006" m nCccurs="0">
<xsConpl exType><xs: si npl eCont ent >
<xs: ext ensi on base="nsgl006-string" >

<xs:attribute nanme="Encodi ngType" use="required">

<xs: si npl eType>
<xs:restriction base="xs: NMTOCKEN' >

<xs:enuneration val ue="base64Bi nary"/ >
[xs restriction

</ xs: si npl eType>
</ xs:attribute>
</ xs: extensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<!-- observer station data -->
<xs: el enent name="nsgl007" ni nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: extension base="nmsgl007-string" >

<xs:attribute name="Encodi ngType" use="required">

<xs:si nmpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
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</xs:restriction>
</ xs:si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<!-- antenna of observer station data -->
<xs: el enent nanme="nsgl008" m nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: extension base="nmsgl008-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si nmpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>

TXS:attripute
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el emrent >
<!-- antenna of observer station data -->
<xs: el enent name="nsgl009" ni nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: extensi on base="msgl1009-string" >
<xs:attribute name="Encodi ngType" use="requi\red">
<xs:si nmpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bivnary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType=
</ xs: el emrent >
<!-- pRange data GLONASS L1 -->
<xs: el enent nanme="nsgl010" m nCocurs="0">
<xs: conpl exType><xs: si npl eContient >
<xs: extensi on base="nmsgd010-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restrifction base="xs: NMTOKEN' >
<xs.efuneration val ue="base64Bi nary"/ >
</ xs:restriction>
</ xs: si ppreType>
</ xs: at t\ri but e>
</ xs: ext ensiron>
</ xs: si npl'eCont ent ></ xs: conpl exType>
</ xs: el ement >
<!-- pRangendata GLONASS L1 -->
<xs: el enent’ name="nsgl011" m nOccurs="0">
<xsneonpl exType><xs: si npl eCont ent >
<Xs: ext ensi on base="nsgl0ll-string" >
<xs:attribute nane="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs-enuneration value="haseG4Rinary"/>

</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<!-- pRange data GLONASS L1, L2 -->
<xs: el ement nanme="nsgl012" m nCccur s="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: ext ensi on base="nsgl012-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
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<xs:enuneration val ue="base64Bi nary"/ >

</ xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<!-- pRange data GLONASS L1, L2 -->
<xs: el enent nanme="nsgl013" m nOccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: ext ensi on base="nsgl013-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
TXS: st nplelype>
</ xs:attribute>

</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>

</ xs: el emrent >
<l-- system paranmeters data -->
never be sent

<!-- The below itenms shal
over WBM stack encoding (other encodings may be used)
and may be renoved from the ASN -->
<xs:el enent nanme="| ocal RTCMPackage" type="|ocal : RTCMPackage"
<xs: el ement nanme="nsgl014" m nQccur s="0">

<xs: conpl exType><xs: si npl eCont ent >
<xs:extension base="nsgl014-string" >

<xs:attribute name="Encodi ngType"~use="required">

<xs: si npl eType>
<xs:restriction base="xs: NMFOKEN' >
<xs:enuneration val uezbase64Bi nary"/ >

m nCccu

</xs:restriction>

</ xs: si npl eType>
</xs:attribute>

</ xs: ext ensi on>
</ xs: si mpl eCont ent ></ xs: conpexType>

</ xs: el enent >
<I-- Network Aux Station 'NAS) data -->
<xs: el enent nanme="nsgl045" = mi nCccurs="0">
<xs: conpl exType><xsisi'npl eCont ent >
<xs: ext ensi on(base="nsgl015-stri ng" >
<xs:attribut’e name="Encodi ngType"
<xs: sitnpl eType>

<Xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >

use="required">

</xs:restriction>
</ xs: si npl eType>
</'xs:attribute>

</['xs: ext ensi on>
<A %s: si npl eCont ent ></ xs: conpl exType>

s="0"/>

</Xs»el enent >
<t-%/ lonospheric Correction data -->
m nCccurs="0">

<xs:el ement nane="nsgl016"
xs: sinpl eCant ent

XS- rnn'lnl exType ]
<xs:extension base="nmsgl016-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si nmpl eType>
<xs:restriction base="xs: NMTCKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>

</ xs: el enent >
<l-- Ceonetry Correction data -->
m nCccur s="0">

<xs: el enent name="nsgl017"
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<xs: conpl exType><xs: si npl eCont ent >
<xs:extension base="nsgl0l1l7-string" >
<xs:attribute nanme="Encodi ngType" use="required">
<xs: si nmpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<l-- Conbi ned |onospheric and Geonetry data
msgl018 is reserved at this tine -->
<xs: el enent nanme="nsgl019" m nOccurs="0">
<xs: conpl exType><xs: si npl eCont ent >

<XS: extension base= nsglU0I9-string. >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<l-- Satellite Epherneris data -->
<xs:el enent nane="nsgl1020" m nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs:extension base="nsgl020-string. =
<xs:attribute name="Encodi ngType"! use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enunerati on val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xgiconpl exType>
</ xs: el enent >
<l-- Satellite Ephernetis' data -->
<xs:el enent nane="nsgl021" m nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: ext ensiton‘ base="nsgl021-string" >
<xs: attiri but e name="Encodi ngType" use="required">
<xS.. si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>

<l xs: el enent >
<l .. Helnert-Abridged Mdlodenski Transform data -->

<xs: el enent name="nsgl022" ni nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs:extension base="nmsgl022-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si nmpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
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<!-- Mol odenski - Badekas Transform data -->
<xs:el enent nane="nsgl023" m nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs:extension base="nsgl023-string" >
<xs:attribute nane="Encodi ngType" use="required">
<xs: si nmpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<l-- Ellipse Residuals data -->
<xs: el enent name="nsgl024" ni nCccurs="0">

<XS: conpl EXTYPE><XS. ST NPl econt ent
<xs:extension base="nmsgl024-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si nmpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el ement >
<!-- Plane-Gid Residuals data -->
<xs: el enent name="nsgl025" ni nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: extensi on base="nsgl025-stri ng >
<xs:attribute nanme="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enunerationival ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ><{ xs: conpl exType>
</ xs: el emrent >
<!-- Non-Lab Conic PRroject data -->
<xs: el enent nanme="nsgl026" m nOccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: ext ension base="nsgl026-string" >
<xs:'attribute nane="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</ xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>

</ xs: si npl eCont ent ></ xs: conpl exType>
[xs elenent >

<l-- Lab Conic Conform Project data -->
<xs: el enent name="nsgl027" m nOccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: ext ensi on base="nsgl027-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</ xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
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</ xs: el ement >
<l-- Ob Mercator Project data
nmsgl028 is reserved at this tine -->
<xs:el enent nane="nmsgl029" m nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs:extension base="nsgl029-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si nmpl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<T-- _Unicode test 1ype data --
<xs: el enent name="nsgl030" ni nCccurs="0">
<xs: conpl exType><xs: si npl eCont ent >
<xs: extension base="nmsgl030-string" >
<xs:attribute nane="Encodi ngType" use="required">
<xs:si nmpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary 7>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<l-- GPS Residuals data -->
<xs: el enent name="nsgl031" mi nOccurs="Q%>
<xs: conpl exType><xs: si npl eCont ent >
<xs: extensi on base="nsgl031- st ring" >
<xs:attribute nanme="Encodi{ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enuner atiion val ue="base64Bi nary"/>
</ xs:restriction>
</ xs: si npl eType>
</ xs:attributex>
</ xs: ext ensi on>
</ xs: si npl eCont ent </ xs: conpl exType>
</ xs: el enent >
<l-- CLONASS Resitduals data -->
<xs: el enent name="nsgl032" m nCccurs="0">
<xs: conpl.exType><xs: si npl eCont ent >
<xs: ext ensi on base="nsgl032-string" >
<xs: attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</ xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
[xs:  extension>
</ xs: si npl eCont ent ></ xs: conpl exType>
</ xs: el enent >
<l-- Ref Station Position data
Proprietary Data content (nsg40xx to nsg4095)
may be added as needed -->
<xs: el enent nanme="I| ocal RTCMPackage2" type="I ocal : RTCMPackage2" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: si npl eType nanme="nsgl001-string">
<xs:restriction base="xs: base64Bi nary" >
<xs: m nLength val ue="22"/>
<xs: maxLengt h val ue="166"/>
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</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType nanme="nsgl002-string">
<xs:restriction base="xs: base64Bi nary" >
<xs: m nLengt h val ue="24"/>
<xs: maxLengt h val ue="208"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType nanme="nsgl003-string">
<xs:restriction base="xs: base64Bi nary">
<xs: mnLength val ue="28"/>
<xs: maxLengt h val ue="280"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType nanme="nsgl004-string">
<xs:restriction base="xs: base64Bi nary">

XS: mnLength val ue="32"7>
<xs: maxLengt h val ue="344"/>
</xs:restriction>
</ xs:si npl eType >
<xs:si npl eType nane="nmsgl005-stri ng">
<xs:restriction base="xs: base64Bi nary" >
<xs:length val ue="26"/>
</xs:restriction>
</ xs:si npl eType >
<xs:si npl eType nanme="nsgl006-string">
<xs:restriction base="xs: base64Bi nary" >
<xs:length val ue="28"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType nanme="nsgl007-string">
<xs:restriction base="xs: base64Bi nar y*>
<xs: m nLength val ue="7"/>
<xs: maxLength val ue="48"/>
</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType nanme="nsgl008- st riwng" >
<xs:restriction base="xs: base64Bi nary" >
<xs: m nLength val ue="8"F>
<xs: maxLengt h val ue="91"/>
</ xs:restriction>
</ xs: si npl eType >
<xs:si npl eType nanez"nsgl009-string">
<xs:restriction base="xs: base64Bi nary" >
<xs: m nLengt h* val ue="22"/>
<xs: maxLengt h val ue="182"/>
</ xs: rest ri‘cti on>
</ xs: si npl eType >
<xs: si npl.eType nane="nmsgl010-stri ng">
<xs:yestriction base="xs: base64Bi nary">
<xs: m nLength val ue="24"/>
<xs: maxLengt h val ue="222"/>
<L Xs:restriction>
<Lxs" si npl eType >
<xs:si npl eType name="nsgl011l-string">
<xs-restriction bhase="xs - bhasef4Binary">

<xs: m nLength val ue="28"/>
<xs: maxLengt h val ue="296"/>
</ xs:restriction>
</ xs: si npl eType >
<xs:si nmpl eType name="nsgl012-string">
<xs:restriction base="xs: base64Bi nary" >
<xs: mnLength val ue="32"/>
<xs: maxLengt h val ue="358"/>
</xs:restriction>
</ xs: si npl eType >
<xs:si nmpl eType name="nsgl013-string">
<xs:restriction base="xs: base64Bi nary" >
<xs: m nLength val ue="18"/>
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<xs: maxLengt h val ue="36"/>
</ xs:restriction>
</ xs: si npl eType >
<xs:si npl eType nane="nmsgl014-stri ng">
<xs:restriction base="xs: base64Bi nary" >
<xs:length val ue="20"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType nanme="nsgl015-string">
<xs:restriction base="xs: base64Bi nary">
<xs: m nLength val ue="18"/>
<xs: maxLengt h val ue="92"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType nanme="nsgl016-string">
<xs:restriction base="xs: base64Bi nary">

XS: mnLength val ue="19"7 >
<xs: maxLengt h val ue="108"/>
</xs:restriction>
</ xs:sinpl eType >
<xs:si nmpl eType nane="nmsgl017-stri ng">
<xs:restriction base="xs: base64Bi nary" >
<xs: m nLength val ue="22"/>
<xs: maxLengt h val ue="154"/>
</xs:restriction>
</ xs:sinpl eType >
<xs:si npl eType nane="nmsgl019-stri ng">
<xs:restriction base="xs: base64Bi nary" >
<xs:length val ue="83"/>
</ xs:restriction>
</ xs: si npl eType >
<xs:si npl eType nanme="nsgl020-string">
<xs:restriction base="xs:base64Bi nary” >
<xs:length val ue="60"/>
</xs:restriction>
</ xs:si npl eType >
<xs:si npl eType nane="nmsgl021- st iwng" >
<xs:restriction base="xs: base64Bi nary" >
<xs: |l ength val ue="83"/>
</xs:restriction>
</ xs: si npl eType >
<xs: si npl eType nanme="npsg1022-string">
<xs:restriction pase="xs: base64Bi nary" >
<xs:length valuwe="100"/>
</ xs:restrictitgn>
</ xs:sinpleType.>
<xs:si npl eType_nane="nmsgl023-stri ng">
<xs:resthi€tion base="xs: base64Bi nary">
<xs.; hength val ue="98"/>
</ xsgpestriction>
</ xs: siApl eType >
<xs:sivpl eType nanme="nsgl024-string">
<xs:restriction base="xs: base64Bi nary" >
<xs:length val ue="99"/>
</ xs:restriction>

[ xS si rrlnl eType
<xs:si nmpl eType name="nsgl025-string">
<xs:restriction base="xs: base64Bi nary" >
<xs:length val ue="34"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType nanme="nsgl026-string">
<xs:restriction base="xs: base64Bi nary">
<xs:length val ue="40"/>
</xs:restriction>
</ xs: si npl eType >
<xs:si nmpl eType name="nsgl027-string">
<xs:restriction base="xs: base64Bi nary" >
<xs:length val ue="44"/>
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</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType nanme="nsgl029-string">
<xs:restriction base="xs: base64Bi nary" >
<xs: m nLength val ue="14"/>
<xs: maxLength val ue="92"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType nanme="nsgl030-string">
<xs:restriction base="xs: base64Bi nary">
<xs: m nLength val ue="19"/>
<xs: maxLengt h val ue="140"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType nanme="nsgl031-string">
<xs:restriction base="xs: base64Bi nary">
XS: mnLength val ue="20"7 >
<xs: maxLengt h val ue="143"/>
</xs:restriction>
</ xs:si npl eType >
<xs:si npl eType nane="nmsgl032-string">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="27"/>
</xs:restriction>
</ xs:si npl eType >

Used By:| This entry is directly used by the following 2 other data structures.in’this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.> and
DF DF_VehicleSafetyExtension <ASN>  <XM.>,
In additipn, this item may be used by data structures in othep I TS standards.

Remarks$: The octets defined here shall be set in accordance with the presentation layer data valugs
defined by RTCM 10403.1 and its successors.

6.55 Dgta Frame: DF_Sample

Use: Allpws the Probe Management message to apply its settings to a random sample of vehicles (gl
vehicles yithin the stated range). Thisuses the last single digit of the current probe segment numbgr (PSN)
to deternfine if probe management s to be used. If the current PSN falls between these two (2) valyes, then
the Prob¢ Data Managemet{ﬂt policy should be applied. The numbers are inclusive e.g. using 0x10 and

0x20 woyld providea 1/16 ‘sample and the values 0x00 and 0x80 would provide a 50% sample.

ASN.1Representation:

Sanpl e [:= SEQUENCE {
sanfjl eSt art VNTEGER( 0. . 255), -- Sanpl e Starting Point
sangl eEnd I NTEGER( 0. . 255) -- Sanpl e Endi ng Poi nt
}

XML Representation:
<xs: conpl exType name=
<Xs:sequence>
<xs:el ement nanme="sanpleStart" >
<xs: si npl eType>
<xs:restriction base="xs:unsignedByte"/>
</ xs: si npl eType>
</ xs: el enent >
<l-- Sanmple Starting Point -->
<xs: el enent nane="sanpl eEnd" >
<xs: si npl eType>
<xs:restriction base="xs:unsi gnedByte"/>
</ xs: si npl eType>
</ xs: el enent >

Sanpl e" >
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<l-- Sanmple Ending Point -->
</ xs: sequence>
</ xs: conpl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
MSG MSG_ProbeDataM anagement (PDM) <ASN>  <XML>,

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

6.56 Data Frame: DF_ShapePointSet

Use: Tth DF_ShapePointSet DF use used to represent a short segment of described roadway. [tNS
typically lemployed to define a region where signs or advisories would be valid.

ASN.1Representation:

ShapePo|nt Set ::= SEQUENCE {
anchpr Posi ti on3D OPTI ONAL,
| aneW dt h LaneW dt h OPTI ONAL,
dirgctionality Di recti onOf Use OPTI ONAL,
nodgLi st Nodeli st -- path details of the {ape and width
}

XML Representation:
<xs: conpl exType nane=" ShapePoi nt Set" >
KXS: sequence>

<xs: el emrent nanme="anchor" type=" Posi tion3D" m nCccurs="0"/>

<xs: el erent nanme="|aneWdth" type=" LaneW dth" m nCQccur s="0"/ >

<xs: el ement nane="directionality" type=" DirectionOf Use" m nCccurfs="0"/>
<xs: el ement nane="nodelList" type=""NodeList" />

<l-- path details of the |lane and*width -->

K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the foltowing 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_ValidRegion <ASN>  <XM.>,

In additipn, this item may beused by data structures in other ITS standards.

6.57 Dgta Franie) DF_SignalControlZone

Use: A dataframe used to relate the geo-physical region zones of an intersection to a numbering system
used for pn-approaching vehicle to assert apreempt to a signal system or to assert apriority request for a
signal. Theregions wark together with the map intersection abject to describe the intersections antl what

SignalReqScheme value is needed to control it to obtain a given movement state.

ASN.1Representation:

Si gnal Control Zone ::= SEQUENCE {
name Descri pti veName OPTI ONAL,
-- used only for debugging
pVal ue Si gnal ReqSchene,

-- preenpt or priorty value (0..7),
-- and any strategy value to be used

dat a CHO CE {

| aneSet  SEQUENCE (Sl ZE(1..32)) OF LaneNunber,
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-- a seq of of defined LaneNunbers,
-- to be used with this p value
-- see thier nodelists for paths

zones SEQUENCE (S| ZE(1..32)) OF SEQUENCE {

encl osed SEQUENCE (SIZE(1..32)) OF LaneNunmber OPTI ONAL,
-- lanes in this region
| aneW dt h LaneW dth  OPTI ONAL,
nodelLi st Nodeli st,
-- path details of
-- the region starting from
-- the stop line

-- Note: unlike a nodelist for |anes,
—- _Zones nmay overrap Dby a considerable degree

... p- # LOCAL_CONTENT
}

XML Representation: _
<xs: conpl exType nane=" Si gnal Control Zone" >

KXS: sequence>
<xs:el ement name="nanme" type=" DescriptiveNanme" m.nOccur s="0"/ >
<l-- wused only for debugging -->
<xs: el ement nanme="pVal ue" type=" Signal ReqSchene™ />
<l-- preenpt or priorty value (0..7) ,
and any strategy value to be used -->
<xs:el ement nanme="data" >
<xs:conpl exType>
<xs: choi ce>
<xs:el ement nane="|aneSet" >
<xs: conpl exType>
<xs:sequence m nCccdrs="1" maxQccurs="32">
<xs: el enent nane="| aneSet-item' type=" LaneNumbef" />
<!-- a seq of ofidefined LaneNunbers, to be used with this p
val ue sjee thier nodelists for paths -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement nane="zones" >
<xs: compl"exType>
<xs: sequence nm nCccurs="1" naxCccurs="32">
<xs: el ement nanme="zone" >
<xs: conpl exType>
<Xs:sequence>
<xs: el ement name="encl osed" m nCccurs=[0">
<xs: conpl exType>
<xs:sequence m nCccurs="1" maxCccurs="32">
<xs: el enrent nane="encl osed-itenf type="
LaneNufrber" /=
<l-- lanes in this region -->
</ xs: sequence>
</ xs: conpl exType>
</xs:elenent >
<xs:el enent nane="|aneWdth" type=" LaneW dth"

m nOccurs="0"/>
<xs: el ement name="nodelist" type=" NodeList" />

<l-- path details of
the region starting from
the stop line -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<l-- Note: unlike a nodelist for | anes, zones may overlap by a
consi der abl e degree -->
</ xs: sequence>
</ xs: conpl exType>
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</ xs: el ement >
</ xs: choi ce>
</ xs: conpl exType>

</ xs: el enent >

<xs: el ement nane="1|ocal Si gnal Control Zone" type="1local: Si gnal Control Zone"
m nOccurs="0"/>

</ xs: sequence>

</ xs: conpl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_Intersection <ASN>  <XML>,

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

Remarks$: Note that both a preempt to asignal system and apriority for a signal system are described in
the samelterms here. The term signal control zone was created to cover both uses.

6.58 Dgta Frame: DF_SignalRequest

SignalRequest is used (as part of arequest message) to request either,a priority or a pregmption
service filom a signalized intersection. It relates the intersection ID as well as'the specific request (ajvalue
of 0~7 fgr the request and a vaue of 0~7 for the strategy requested - bath ir'the Signal RegScheme flata

ASN.1Representation:

Si gnal Request ::= SEQUENCE ({
-- tlhe regionally unique ID of the target intersection
id Intersectionl D, -- intersection~IKD

el ow present only when canceling atvprior request
ncel Si gnal ReqScheme OPTI ONAL,

IIn typical use either a Signal(ReqSchene
r a |ane nunmber would be given, this
ilndi cates the schenme to uselor the

ath through the interseechi-on

-- tlo the degree it is known.

te that Signal ReqSchene can hol d either
preenpt or a prierity val ue.

reqgest edActi on Si@nal ReqSchenme OPTI ONAL,
-- preenpt ID or the
-- priority ID
- - (and strategy)
i nLape LameNunmber OPTI ONAL,
- - approach Lane
out Ljane LaneNumber OPTI ONAL,
-- egress Lane
type NTCI PVehi cl ecl ass,
--  Two 4 bit nibbles as:

— NTCI P Veniclre crass type
- - NTCI P vehicle class |evel

-- any validation string used by the system
codeWrd CodeWor d OPTI ONAL,

}

XML Representation: )
<xs: conpl exType name=" Si gnal Request" >
<Xs: sequence>

<l-- the regionally unique ID of the target intersection -->
<xs: el enent nane="id" type=" IntersectionlD"' />
<l-- intersection ID
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Bel ow present only when canceling a prior request -->

<xs: el ement nanme="isCancel" type=" Signal ReqScheme" m nCccurs="0"/ >
<l-- In typical use either a Signal ReqSchene

or a |ane nunber would be given, this

i ndicates the scheme to use or the

path through the intersection

to the degree it is known.

Note that Signal ReqSchene can hold either

a preenpt or a priority value. -->

<xs: el enent name="requestedActi on" type=" Signal ReqSchenme" m nCccurs="0"/>
<l-- preenpt ID or the

priority ID

(and strategy) -->

<xs: el ement nanme="inLane" type=" LaneNunber" m nCccur s="0"/>
<!-- approach Lane -->

<xs: el ement nane="outLane" type=" LaneNunber" m nCccurs="0"/>
<T-- _egress Lane --

<xs: el enent nane="type" type=" NTCl PVehicl ecl ass" />

<l-- Two 4 bit nibbles as:

NTClI P vehicle class type

NTClI P vehicle class |evel

any validation string used by the system-->

<xs:el ement nane="codeWrd" type=" CodeWord" m nCccurs="0"/ >
K/ Xs: sequence>

</ xs: conpl exType>

Used By:| This entry is directly used by the following 2 other data structures.in’this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM_>, and
MSG MSG_SignalRequestMessage (SRM) <ASN>  <XML>,
In additipn, this item may be used by data structures in othep I TS standards.

6.59 Dgta Frame: DF_SnapshotDistance

Use: Tolallow Network Users to change the snapshot collection policy based on speed and distange. Two
distanceqd and two speeds are included in this Data Frame D1, S1 and D2, S2 to be used by the OBU| as
follows:

o |fspeedis S1 then distance'te’ next snapshot is D1

e |fspeedis S2 then distance to next snapshot is D2

o |f speedis> Sl and < S2 then distance to snapshot is linearly interpolated between D1 and D2

If S1is set to zero-then the distance to the next snapshot is always D1.
ASN.1Representation:

Snapshoj Di st ance® ::= SEQUENCE ({
dl I NTEGER( 0. . 999), -- meters
sl INTEGER( 0. . 50), -- nmeters\second
d2 IINTEGER( 0. . 999), -- nmeters
s2 I NTEGER( 0. . 50) -- nmeters\second
}

XML Representation: _
<xs: conpl exType nane=" Snapshot Di st ance" >

<Xs:sequence>
<xs: el erent name="d1" >
<xs:si npl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: maxl ncl usi ve val ue="999"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
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<l-- neters -->
<xs: el enrent name="sl1" >
<xs: si npl eType>
<xs:restriction base="xs:unsi gnedByte">
<xs: max| ncl usi ve val ue="50"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<l-- meters\second -->
<xs: el emrent name="d2" >
<xs: si npl eType>
<xs:restriction base="xs:unsignedShort">
<xs: max| ncl usi ve val ue="999"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<T-- neters --
<xs: el emrent name="s2" >
<xs: si npl eType>
<xs:restriction base="xs: unsi gnedByte">
<xs: max| ncl usi ve val ue="50"/>
</xs:restriction>
</ xs: si mpl eType>
</ xs: el enent >
<l-- meters\second -->
K/ Xs: sequence>
</ xs: conpl exType>

Used By:| This entry is directly used by the following 2 other data structdres in this standard (recor type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_ProbeDataM anagement (PDM) <ASN>  <XML>,

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

6.60 Data Frame: DF_Snapshot

Use: A report on one or more status elements in the vehicle which may have changed along with ajset of
position gnd heading elements representifg the location of the report. Each report can contain status
informatippn from a number of defined vehicle devices.

ASN.1Representation:
Snapshol ::= SEQUENCE A

t heRosi tion Ful | Rosi ti onVect or
--odat'a of the position and speed,
saf gt yExt Vehi cl eSaf et yExt ensi on OPTI ONAL,
dat Set Vehi cl eSt at us OPTI ONAL,
- a seq of data franes
-- which encodes the data
-I  #-LOCAL_CONTENT

}
XML Representation:
<xs: conpl exType nane=" Snapshot" >

<Xs: sequence>
<xs: el ement nane="thePosition" type=" Full PositionVector" />

<l-- data of the position and speed, -->

<xs: el ement name="safetyExt" type=" Vehi cl eSaf et yExt ensi on" m nCccurs="0"/>
<xs: el ement nane="dat Set" type=" Vehicl eStatus" m nCccurs="0"/>

<l-- a seq of data frames

whi ch encodes the data -->
<xs: el ement nane="I| ocal Snapshot" type="1|ocal : Snapshot" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_ProbeVehicleData (PVD) <ASN>  <XM.>,

In addition, 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.

6.61 Data Frame: DF_SnapshotTime

Use: To alow Network Users to change the snapshot collection policy based in elapsed time. Two times
and two $peeds are included in the message T1, S1 and T2, S2 to be used by the OBU as follows;

o |fspeedis Sl then time to next snapshot is T1 - default 20 mph (8.9 m/s) and 6 secS
o |fspeedis S2 then time to next snapshot is T2 - default 60 mph (26.8 m/s) and20’secs
o |f speedis> Sl and < S2 then time to snapshot is linearly interpolated between 71 and T2
If S1is set to zero then the time to the next snapshot is aways T1
ASN.1Representation:
Snapshof Tine ::= SEQUENCE {
t1 I NTEGER( 1. . 99),

-- nmsec - the instantaneous speed when the
-- calculation is perforned

s1 | INTEGER(O..50),
-- seconds
t2 | INTEGER(1..99),

-- msec - the instantaneous speed when the
-- calculation is perforned
s2 I NTEGER( 0. . 50)
-- seconds
}

XML Representation:
<xs:conpl exType nanme=" Snapshot-Ti_ ne" >
KXS: sequence>
<xs: el ement nane="t1"">
<xs:si npl eTypex
<xs:restrietion base="xs: unsi gnedByte">

<xS; fraxl| ncl usi ve val ue="99"/ >
</ xsixestriction>
</ xszsivpl eType>
</ xs: ef'erent >
<!--_“mksec - the instantaneous speed when the
cafculation is perforned -->
<xS7el emrent name="sl1" >
<xs: si npl eType>
<xs-restriction base="xs-unsiqgnedByte"
<xs: max| ncl usi ve val ue="50"/>
</Xxs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<l-- seconds -->
<xs: el emrent name="t2" >
<xs:si npl eType>
<xs:restriction base="xs: unsi gnedByte">
<xs: m nlnclusive val ue="1"/>
<xs: max| ncl usi ve val ue="99"/>
</xs:restriction>
</ xs: si nmpl eType>
</ xs: el enent >
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<l-- msec - the instantaneous speed when the
calculation is perforned -->
<xs:el ement name="s2" >
<xs:si npl eType>
<xs:restriction base="xs: unsi gnedByte">
<xs: max!| ncl usi ve val ue="50"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<!-- seconds -->
</ xs: sequence>
</ xs: compl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

F DF_Allinclusive <ASN>  <XM_>, and
SG MSG_ProbeDataManagement (PDM) <ASN>  <XM_X;
In additipn, thisitem may be used by data structures in other ITS standards.

6.62 Data Frame: DF_SpecialL ane

Use: A SpecialLane data structure provides lane number, lane width and lane attributes within an gpproach
structurelfor special types of lanes including lanes for use by trains (trackedvehicles) and transit vehicles.

The Spedia LaneAttributes data elements denotes what general type ef\laneit is. The nodeList datq
is
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ASN.1 resentation:

Speci al Lane ::= SEQUENCE ({
| aneNunber LaneNunber,
| aneW dt h LaneW dt h OPTI ONAL
| angAttributes Speci al LaneAt tri butles,
nodeli st Nodeli st ,
-- path details ©f the lane and wi dth
kee tList NodelLi st OPTJ] ONAL
-- no stop .poiits along the path
connect sTo Connect s o OPTI ONAL,

-- a list\ of other lanes and their
-- turni'ng use by this |ane

<xs: conpl exType naies" Speci al Lane" >
XS: sequence>
<xs: el ement nane="1aneNunber" type=" LaneNunmber" />
<xswebenment nane="|aneWdth" type=" LaneW dth" m nCccurs="0"/>
<xsel enent nanme="l| aneAttributes" type=" Special LaneAttributes" />
<xs: el enent nane="nodelList" type=" NodeList" />
path details of the lane and width -->

B = T Y ()
<l-- no stop points along the path -->
<xs: el enent nanme="connectsTo" type=" ConnectsTo" m nCccurs="0"/>
<l-- a list of other lanes and their

turning use by this lane -->
</ xs: sequence>
</ xs: conpl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
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DF DF_Approach <ASN>
In addition, this item may be used by data structures in other ITS standards.

6.63 Data Element: DF_Speed Heading_Throttle Confidence

<XM.>,

Use: A single byte long data frame combining multiple related bit fields into one byte.

ASN.1Representation:

SpeedandHeadi ngandThrottl eConfi dence ::= OCTET STRING (Sl|ZE(1))
-- to be packed as follows:

-- SEQUENCE {

-- headi ng Headi ngConf i dence, -Xx- 3 bits

- - speed SpeedConf i dence, -x- 3 bits

-- t etH-e—Fhrottecontdence 2—B+5

- )

XML Representation:

<xs:conpl exType nane=" SpeedandHeadi ngandThrott| eConfi dence" >
<xs| si npl eCont ent >

KXs: annot ati on>

<xs: document ati on>
to be packed as foll ows:

SEQUENCE {
headi ng Headi ngConf i dence, -X- 3 bits
speed SpeedConfi dence, -x- 3 bits

throttle Throttl eConfidence -X- 2 bits

</ xs: docunent ati on>
K/ Xxs: annot ati on>

<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTCKEN" >
<xs: enuneration val ue="pase64Bi nary"/ >
</xs:restriction>
</ xs:si nmpl eType>
</xs:attribute>
K/ Xs: ext ensi on>
</ xp: si nmpl eCont ent >
</ xs: cojmpl exType>

<xs: extensi on base="SpeedandHeadi ngandThroet'tl eConfi dence-string" >

<xs: si npl eType nane=" SpeedandHdeadi ngandThrott| eConfi dence-string">

<xsf restriction base="xs!base64Bi nary">

<xs: | ength val ue="2"4>
</x$:restriction>

</ xs: si|mpl eType >

Used By:| This entry is-directly used by the following 4 other data structures in this standard (recor

descriptiye name, ASN:1, and XML name (if present) of each):

d type,

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_ConfidenceSet <ASN>  <XM.>, and
DF DF_FullPositionVector <ASN> <XM.> and
DF DF_VehicleStatus <ASN>  <XM.>,

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

6.64 Data Frame: DF_TransmissionAndSpeed

Use: ThevehicleDF_TransmissionAndSpeed shall be expressed asaspeed valuein unsigned
unitsof 0.02 meters per second combined with a3 bit transmission state datavalueto indicate the
transmission state. The transmission data state value shall occupy thefirst three M SB of the
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octets. The combined data concept shall occupy 2 bytes.

ASN.1Representation:
Transm ssi onAndSpeed ::= OCTET STRING (S| ZE(2))

-- Bits 14~16 to be made up of the data el enent
-- DE_Transm ssionState

-- Bits 1~13 to be nmde up of the data el ement
-- DE_Speed

XML Representation:
<xs:conpl exType name=" Transmn ssi onAndSpeed" >

<xs: si npl eCont ent >
<xs:annot ati on>
<xs:document ati on>
bits 13~15 to be made up of the data el ement
DE Transm ssionState
bits 0~12 to be nade up of the data el enent
DE_Speed
</ xs: docunent at i on>
K/ Xs: annot ati on>
<xs: extension base="Transm ssi onAndSpeed-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs:si nmpl eType>
</xs:attribute>
K/ Xs: ext ensi on>
</ xp: si npl eCont ent >
</ xs: cojmpl exType>
<xs: sinpl eType name="Transm ssi onAndSpeed- stri ng">
<xsf restriction base="xs:base64Bi nary">
<xs: | ength val ue="3"/>
</ xp:restriction>
</ xs:si|mpl eType >

Used By:| This entry is directly used by the following 4 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Alllnclusive <ASN>  <XM.>, and
DF DF_FullPositionV éctor <ASN> <XM.> and
DF DF_PathHisteryPointType-01 <ASN> <XM.> and
MSG MSG(BasicSafetyMessage Verbose <ASN>  <XM_>,

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

6.65 Data Frame: DF_ValidRegion
Use: The YalidRegion DF is used to describe one or more geographic locations to which a message

PPTEC0 O geret—varar:

ASN.1Representation:

Val i dRegion ::= SEQUENCE {
direction Headi ngSlice
-- field of view over which this applies
ext ent Ext ent OPTI ONAL,

-- the spatial distance over which this
-- nmessage applies and should be presented
-- to the driver
area CHO CE
shapePoi nt Set ShapePoi nt Set ,
-- A short road segnent
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circle Circle,

-- A point and radius
regi onPoi nt Set Regi onPoi nt Set

-- Wde area enclosed regions
}

}

XML Representation:
<xs: conpl exType nane=" Val i dRegi on" >
<Xs:sequence>
<xs:el ement nane="direction" type=" Headi ngSlice" />

<l-- field of view over which this applies, -->
<xs:el ement nane="extent" type=" Extent" m nCccurs="0"/>
<l-- the spatial distance over which this

message applies and should be presented
to the driver -->
XS. el efrernt  hnalre="4dl ea
<xs: conpl exType>
<xs: choi ce>
<xs: el enent nanme="shapePoi nt Set" type=" ShapePoi nt Set* />

<l-- A short road segnment -->

<xs:el enent nane="circle" type=" Circle" />
<l-- A point and radius -->

<xs: el ement name="regi onPoi nt Set" type=" ReginPoi ntSet" |[>
<l-- Wde area enclosed regions -->

</ xs: choi ce>
</ xs: conpl exType>
</ xs: el enent >
K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 2 other data'structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_Travelernformation Message (TIM) <ASN>  <XM.>,
In additipn, this item may be used by data structures in other ITS standards.

6.66 Data Frame: DF_VehicleComputedL ane

Use: A YehicleComputedL ane data ‘structure provides lane number, lane width and lane attributes yvithin
an approgch structure for a drivable motorized vehicle lane. Thereis at least one Referencel ane obfect
present and may be zero or more' ComputedL ane objects as well in the enclosing Approach structurg. Each
ComputeflLane references.a Referencelane found in the same intersection and an laterals offset value to
map the path of the lane:

ASN.1Rgpresentation:

Vehi cl efonmput.edbane ::= SEQUENCE ({
| aneNunbeéx LaneNunber,
| aneW_dt\A LaneW dt h OPTI ONAL,
| andAttri but es Vehi cl eLaneAttri butes  OPTI ONAL,
—- 11 not present, sane as rer rane
ref LaneNum LaneNunber,
-- nunber of the ref lane to be used
lineOfset Dri venLi neCrf f set,
keepQut Li st NodelLi st OPTI ONAL,
-- no stop points along the path
connectsTo Connect sTo OPTI ONAL,

-- a list of other lanes and their
-- turning use by this |ane

XML Representation:
<xs: conpl exType name=" Vehi cl eConput edLane" >
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<xs:sequence>
<xs: el ement nanme="I| aneNunber" type=" LaneNunber" />

<xs: el ement nane="| aneWdth" type=" LaneW dth" m nCccurs="0"/>
<xs:el enent nanme="laneAttributes" type=" VehiclelLaneAttributes" mnCccurs="0"/>
<l-- if not present, same as ref lane -->
<xs: el ement nane="refLaneNunt type=" LaneNunber" />
<!-- nunber of the ref lane to be used -->
<xs: el enent nane="lineCffset" type=" DrivenLineOffset" />
<xs: el ement nane="keepCQutList" type=" NodeList" m nCccurs="0"/>
<l-- no stop points along the path -->
<xs: el enent nanme="connectsTo" type=" ConnectsTo" m nCccurs="0"/ >
<l-- a list of other lanes and their

turning use by this lane -->
</ xs: sequence>
</ xs: conpl exType>

Used By:[ ThiSentry is ditectly used by the folfowing Z other daia Structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XML3-and
DF DF_Approach <ASN>  <XML>.

In additipn, thisitem may be used by data structures in other ITS standards.

Remarks$: A Vehicle Computed Lane has its own lane number, width and attributes (see also the
Reference Lane). The Reference Lane Number indicates which lane it parallels: The Driven Line Offr
gives the distance between the computed lane with respect to.its referehce lane. Lane Width indicates the
width of the driven portion of the lane in decimeters. If the width is.absent or set to zero, it isinherited from
the Reference Lane.

6.67 Data Frame: DF_Vehiclel dent

Use: The Vehicleldent data frame is used to provide identity information about a selected vehicle. This
data frane is typical used with fleet type vehicles whe'can (or who must) safely release such infornfation
for use with probe measurements or with other interactions (such as a signal request). At least one|of the
optional flata elements shall be present in the data frame.

ASN.1R agresentation:

Vehi cl eldent ::= SEQUENCE ({
name Descri ptiveName OPTI ONAL,
-- a human readable nanme for debugging use
vin VI Nsgmisng OPTI ONAL,
-- xehi‘cle VIN val ue
owngr Code IWASString( Sl ZE(1..32)) OPTI ONAL,
«=\‘wehi cl e owner code
id Tenporaryl D OPTI ONAL,
-- sanme value used in the BSM
vehilcl eType Vehi cl eType  OPTI ONAL,
vehi|cl eCrass CHO CE
{
v Uupy } TI ‘V’C;Ii bi cQa UU[JI:\f f cll cu',

1 o,
rGoup |TIS. Responder GroupAffected,
rEquip | TIS.IncidentResponseEqui pnent
OPTI ONAL,
-- # LOCAL_CONTENT

XML Representation:
<xs: conpl exType nane=" Vehicl el dent" >
<xs: sequence>

<xs: el enent nane="nane" type=" DescriptiveNanme" m nCccurs="0"/>
<!-- a human readabl e name for debugging use -->

<xs:element name="vin" type=" VINstring" m nCccurs="0"/ >

<l-- vehicle VIN value -->
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<xs: el ement name="owner Code" m nCccur s="0">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs: mnLength val ue="1"/>
<xs: maxLengt h val ue="32"/>
</ xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >

<!-- vehicle owner code -->

<xs: el ement nane="id" type=" Tenporaryl D" m nCccur s="0"/ >

<!-- sane value used in the BSM-->

<xs: el ement nane="vehicl eType" type=" Vehicl eType" m nCccurs="0"/>

<xs: el enent nane="vehicl ed ass" m nCccurs="0">
<xs: conpl exType>
<xs:choi ce>

<xs: el enent nane="vGoup" type=" itis:VehicleG oupAffected" />
XS: €l enent nane='T1 & oup. type=" 11ls: Responder & oupAitecled" />
<xs: el enent nane="r Equi p" type=" itis:|ncidentResponseEguingment” />

</ xs: choi ce>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent name="I| ocal Vehi cl el dent" type="Iocal : Vehicl el dent” | ,m nCccurjs="0"/>
K/ Xxs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 5 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_> and
DF DF_VehicleStatus <ASN>  <XM_> and
MSG MSG_ProbeVehicleData (PV D) <ASN>  <XM.>, and
MSG MSG_SignalRequestMessage (SR <ASN>  <XM.>, and
MSG MSG_Signal StatusMessage . (SSM) <ASN>  <XM.>,

In additipn, this item may be used by data struetures in other ITS standards.

6.68 Data Frame: DF_VehicleReferencel ane

Use: A \fehicleReferencel ane data structure provides lane number, lane width and lane attributes within

an approgch structure for a driyable lane for motor vehicles. Thereistypicaly at least one Referengelane
present for each approach and may be zero or more V ehicleComputedL ane objects, barrier objects, and
crosswalk objects as well in the enclosing approach structure. The nodeList provide a detailed set pf offset
values to|map the path-and width of the lane.

ASN.1Répresentation:

Vehi cl eRef er encelLane ::= SEQUENCE {
| anefNunber LaneNunber,
| aneW-dt\h LaneW dth  OPTI ONAL
| angAtLri but es Vehi cl eLaneAttri butes
nodeli st NodelLi st ,
-- path details of the lane and wi dth
keepQut Li st NodelLi st OPTI ONAL,
-- no stop points along the path
connect sTo ConnectsTo  OPTI ONAL

-- a list of other lanes and their
-- turning use by this lane

XML Representation: _
<xs: conpl exType nane=" Vehi cl eRef erenceLane" >

<xs: sequence>
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<xs: el enent nane="|aneNunber" type=" LaneNunber" />

<xs: el ement name="|aneWdth" type=" LaneW dth" m nCccur s="0"/ >
<xs: el enent name="l| aneAttributes" type=" Vehicl eLaneAttributes" />

<xs:el ement nane="nodelList" type=" NodeList" />

<l-- path details of the lane and width -->

<xs: el ement nanme="keepQutList" type=" NodelList" m nCccurs="0"/ >
<l-- no stop points along the path -->

<xs: el enent nane="connectsTo" type=" ConnectsTo" m nCccurs="0"/ >
<l-- a list of other lanes and their

turning use by this lane -->
</ xs: sequence>
</ xs: compl exType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,

descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>
DF DF_Approach <ASN>
In additipon, this item may be used by data structures in other ITS standards.

6.69 Data Frame: DF_VehicleSafetyExtension

<XM.>, and
<XMLX"

Use: The VehicleSafetyExtension data frame is used to send various additional\details about the vehicle.
This datd frame is used for vehicle safety applications to exchange safety information such as eveny flag
and detai|ed positional information. This data frame is typically sent in:Conjunction with BSM Part | at the

same or feduced frequency (it is typically not present in every message).
ASN.1Representation:

Vehi cl ejSaf et yExt ensi on ::= SEQUENCE {
evenf s Event Fl ags OPTI ONAL,
pat hHi story Pat hHi st ory OPTI GNAL,
pat HPr edi cti on Pat hPredi cti on OPTI.ONAL,
t heRTCM RTCMPackage OPTIFONAL,

... F- # LOCAL_CONTENT
}

XML Representation:
<xs: conpl exType nane=" Vehi cl eSaf-et yExt ensi on" >

KXS:. sequence>

<xs: el ement ‘nanme="I ocal Vehi cl eSaf et yExt ensi on"
type="lJocal : Vehi cl eSaf et yExt ensi on" m nOccurs="0"/>

K/ Xs: sequengce>

</ xs: cojmpl exType>

<xs: el emrent nane="events" type=" Event Fl ags" m nCccur s="0"/ >
<xs: el ement nane=%pat hHi story" type=" Pat hHi story" mnCccurs="0"/%
<xs: el enent nane="pat hPrediction" type=" PathPrediction"
<xs: el ement mane="t heRTCM' type=" RTCMPackage" m nCccurs="0"/>

m nCccurfs="0"/ >

Used By:| Thiséentry is directly used by the following 4 other data structures in this standard (record type,

descriptiye name, ASN.1, and XML name (if present) of each):

DF DFAtHTCosive <ASN At>—ad
DF DF_Snapshot <ASN> <XM.>, and
MSG MSG_BasicSafetyMessage (BSM) <ASN>  <XM.>, and
MSG MSG_BasicSafetyMessage Verbose <ASN>  <XML>,

In addition, this item may be used by data structures in other ITS standards.
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6.70 Data Frame: DF_VehicleSize

Use: The VehicleSize is a data frame representing the vehicle length and vehicle width in a three byte
value.

ASN.1Representation:

Vehi cl eSi ze ::= SEQUENCE {
wi dt h Vehi cl eW dt h,
| ength Vehi cl eLengt h
} -- 3 bytes in length

XML Representation:
<xs: conpl exType nane=" Vehi cl eSi ze" >

<xs:annot ati on>
<xs: docunent ati on>
3 hyfnc —n |ongfh
</ xs: docunent ati on>
K/ Xxs: annot ati on>
KXS: sequence>
<xs:el ement nane="wi dth" type=" VehicleWdth" />
<xs: el ement nanme="l| ength" type=" Vehicl eLength" />
K/ Xs: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly used by the following 2 other data structures i this standard (recorf type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM_>, and
MSG MSG_BasicSafetyMessage Verbose <ASN>  <XML>,
In additipn, thisitem may be used by data structures in other{ TS standards.

Remarks$: Note that besides the width and length, which.are’aways present in the BSM Part I, other
vehicle data, for example vehicle mass and bumper heights; can be included in Part 11.

6.71 Dgta Frame: DF_VehicleStatusRequest

Use: The VehicleStatusRequest is used to-reguest complex content along with threshold settings ip the
vehicle probe management process.
ASN.1Rgpresentation:
Vehi cl ept at usRequest :: = «SEQUENCE {
dat afType Vehi cl eSt at usDevi ceTypeTag
subType I NTEGER (1..15) OPTI ONAL,

sendOnLessThenValwe™ | NTEGER (-32767..32767) OPTI ONAL
sendOnMor eThenMalt-ue | NTEGER (-32767..32767) OPTI ONAL

sendAl | BOOLEAN OPTI ONAL
}
XML Representation: )
<xs: conplFexType nane=" Vehi cl eSt at usRequest" >

XS sequence
<xs: el ement nane="dataType" type=" Vehicl eStatusDevi ceTypeTag" />
<xs: el enent name="subType" m nCccurs="0">

<xs:si npl eType>
<xs:restriction base="xs:unsignedByte">
<xs: m nl ncl usi ve val ue="1"/>
<xs: maxl| ncl usi ve val ue="15"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
<xs: el erent nanme="sendOnLessThenVal ue" m nCccur s="0">
<xs: si npl eType>
<xs:restriction base="xs:short">
<xs: m nl ncl usi ve val ue="-32767"/>
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</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<xs: el enent nanme="sendOnMor eThenVal ue" m nOccurs="0">
<xs: si npl eType>
<xs:restriction base="xs:short">
<xs: m nl ncl usive val ue="-32767"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<xs: el enrent nanme="sendAl | " m nCccur s="0">
<xs: si npl eType>
<xs:restriction base="xs:bool ean"/>
</ xs: si npl eType>
</ xs: el enent >

</ xs: sequence>

</ xs: cofpr exType
Used By:| This entry is directly used by the following 2 other data structures in this standard (recor type,
descriptiye name, ASN.1, and XML name (if present) of each):
DF DF_Allinclusive <ASN>  <XM_>, and
MSG MSG_ProbeDataManagement (PDM) <ASN>' "<XM.>,
In additipn, thisitem may be used by data structures in other ITS standards.
Remarks$: Range settings must match the range allowed by the subjectdataitem. Units are as defined by
the subjeft data item.

6.72 Data Frame: DF_VehicleStatus

Use: A ¢
different
Il sectior]

an RSU ¢r as part of the BSM Part |1 content.

Observe

in a sequ
that this

ASN.1R
Vehi cl e

li gh
li gh

W pe

ata frame that is used to relate specific items of the'vehicle's status. This structure relatesfall the
types of information that can be related about.the vehicle inside a probe message or in a BEM part
. Typically these are used in data event snapshots which are gathered and periodically reported to

hat this data structure makes use of other defined data elements and data frames, enclosirjg them
ence structure so that a number af ;such items can be sent within the VehicleStatus instange and
ata follows the definition of (each defined elsewhere.

bpr esentation:
Bt at us 1 : = SEQUENCE{
s Ext'eri or Li ght s OPTI ONAL, -- Exterior Lipghts
t Bar Light bar I nUse  OPTI ONAL, -- PS Lights
s SEQUENCE " {
st at usFr,ont W per St at usFront,
r at eFront W per Rat e,
statusRear W per St at usRear OPTI ONAL,
rat.eRear W per Rat e OPTI ONAL
3+ VOPTI ONAL, -- Wopers

brakeSt at us Br akeSyst enfSt at us OPTI ONAL,

-- 2 bytes with the following in it:

-- wheel Br akes Br akeAppl i edSt at us,
-- -x- 4 bits

-- traction Tracti onControl State,
-- -Xx- 2 bits

-- abs Ant i LockBr akeSt at us,
.- -x- 2 bits

-- scs St abl i tyControl St at us,
- - -X- 2 bits

-- br akeBoost Br akeBoost Appl i ed,

- - -X- 2 bits

-- spareBits
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-- -x- 4 bits
-- Note that is present in BSM Part |
-- Braking Data

br akePr essure Br akeAppl i edPressure OPTI ONAL, -- Braking Pressure
roadFriction CoefficientOf Friction OPTI ONAL, -- Roadway Friction
sunDat a SunSensor OPTI ONAL, -- Sun Sensor
rai nDat a Rai nSensor OPTI ONAL, -- Rain Sensor
ai r Tenp Ambi ent Ai r Tenper at ur e OPTI ONAL, -- Air Tenperature
airPres Anbi ent Ai r Pressure OPTI ONAL, -- Ar Pressure
steering SEQUENCE {

angl e St eer i ng\Weel Angl e,

confidence SteeringWeel Angl eConfi dence OPTI ONAL,

rate St eer i ng\Wheel Angl eRat eOf Change OPTI ONAL,

wheer s Drivi ngvheel Angl e OPTT ONAC

} OPTI ONAL, -- steering ,datg

accqgl Sets SEQUENCE {

accel 4way Accel er ati onSet 4\\ay OPTI ONAL,

vert Accel Thres Vertical Accel erati onThreshol d OPTI ONAL,
-- \Weel (Exceeded po|nt

yawRat eCon YawRat eConf i dence OPTIl ONAL,
-- Yaw Rate Confidephce
hozAccel Con Accel erati onConfi dence OPTI ONAL,
-=%_Accel eration Confidence
confi denceSet Conf i denceSet ©PTIl ONAL
- general ConfidencpSet

} OPTI ONAL,
obj €ct SEQUENCE {

obDi st CObst acl eDi st ance, -- (Obstacle Distance

obDi rect Obst acl eDi recti on, -- (bstacle Direction

dat eTi ne DDat eTi ne -- time detected

} OPTI ONAL, -- detected Cbstafl e data
ful | Pos Ful | Posi ti onVector OPTI ONAL, -- conplete set of ting and

-- position, speed, hea[ing
thragttl ePos Throttl eRosivti on OPTI ONAL,
speqdHeadC SpeedandHeddi ngandThrot tl eConfi dence OPTI ONAL,
speepdC SpeedConf'i dence OPTI ONAL,
vehilcl eDat a SEQUENCE/ {

hei ght Vehi cl eHei ght

bunpers Bunper Hei ght s,

mass Vehi cl eMass,

trail er\iei ght Trail er Wi ght,

type Vehi cl eType

--svalues for width and length are sent in BSM part | as well.

}+-ORTI ONAL, -- vehicle data
vehilclel dent Vehicleldent QOPTI QONAI --_comm vehiclé data
j 1939dat a J1939dat a OPTI ONAL, -- Various SAE J1938 data itens
weat her Report SEQUENCE {

i sRai ni ng NTCI P. EssPreci pYesNo,

rai nRat e NTCI P. EssPreci pRat e OPTI ONAL,

preci pSi tuation NTCI P. EssPreci pSi tuati on  OPTI ONAL,
sol ar Radi ati on NTCl P. EssSol ar Radi ati on OPTI ONAL,

friction NTCI P. EssMobi | eFriction OPTIl ONAL
} OPTI ONAL, -- local weather data
gpsSt at us GPSst at us OPTI ONAL, -- vehicle's GPS
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... -- # LOCAL_CONTENT OCPTI ONAL,
}

XML Representation:
<xs: conpl exType nane=" Vehicl eSt atus" >

<XS:.sequence>

<xs: el ement nane="lights" type=" ExteriorlLights" m nCccurs="0"/>
<!-- Exterior Lights -->

<xs: el enent nane="lightBar" type=" LightbarlnUse" m nCccur s="0"/ >
<!-- PS Lights -->

<xs: el emrent nane="w pers" m nCccur s="0">

<xs:conpl exType>
<Xs: sequence>
<xs:el enent nane="statusFront" type=" W per StatusFront" />
<xs: el ement name="rateFront" type=" W perRate" />
<xs:el enent name="statusRear" type=" WperStatusRear" m nQCccurs="0"/>
XS, €l ENENT_Nane— 1aterear . type—._ W per Rate mmnoccurs=|' 0"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >

<l-- Wpers -->

<xs: el ement nane="brakeStatus" type=" BrakeSystentStatus" m nCccurjs="0"/ >
<l-- 2 bytes with the following in it:
wheel Br akes Br akeAppl i edSt at us,
-Xx- 4 bits

traction TractionControl State,
-X- 2 bits
abs Anti LockBr akeSt at us,
-Xx- 2 bits

scs St abl i tyControl Stat us,
-X- 2 bits

br akeBoost Br akeBoost Appl i ed,
-X- 2 bits

spareBits
-X- 4 bits

Note that is present in BSM Part |
Braking Data -->
<xs: el enent name="br akePressure® type=" BrakeAppliedPressure" ninCccurs="0"/>

<l-- Braking Pressure -->

<xs: el enent nanme="roadFrietijon" type=" CoefficientOfFriction" ninCccurs="0"/>
<l-- Roadway Friction -->

<xs: el ement nane="sunbata" type=" SunSensor" m nCccur s="0"/>
<l-- Sun Sensor -->

<xs: el enent nane="rai~-nDat a" type=" Rai nSensor" m nCccurs="0"/>
<l-- Rain Sensor &->

<xs: el ement nanE='airTenp" type=" Anbi ent Ai r Tenper at ure" m nCccurfs="0"/>
<l-- Air Tenperature -->

<xs: el enent \nane="airPres" type=" AnbientAirPressure" m nCccurs="p"/ >
<l-- Ar Pressure -->

<xs: el enent’ name="steering" minCccurs="0">
<xsg~conpl exType>
<XS: sequence>
<xs: el enent nane="angl e" type=" SteeringWeel Angle" />
<xs:el ement name="confidence" type=" SteeringWeel Angl eConfli dence"
m nOccuf s=X0"/ >

<xs:elenent pame="rate" type=" SteerjngWeel Angl eRateQf Change"
m nOccurs="0"/>
<xs: el enent nane="wheel s" type=" Drivi ngWeel Angl e" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<l-- steering data -->
<xs: el enent nane="accel Sets" m nCccurs="0">
<xs: conpl exType>
<Xxs:sequence>
<xs: el enent nane="accel 4way" type=" Accel erati onSet 4\ay"
m nOccurs="0"/>
<xs:el enent name="vertAccel Thres" type=" Vertical Accel erati onThreshol d"
m nOccurs="0"/>
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<!-- Wheel Exceeded point -->
<xs: el enent nanme="yawRat eCon" type=" YawRateConfi dence"
m nOccurs="0"/>
<!-- Yaw Rate Confidence -->
<xs: el enent nanme="hozAccel Con" type=" Accel erati onConfi dence"
m nOccurs="0"/>

<l-- Accel eration Confidence -->
<xs:el ement name="confidenceSet" type=" ConfidenceSet" m nCccurs="0"/>
<!-- general ConfidenceSet -->

</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el enent name="object" m nCccurs="0">
<xs: conpl exType>
<Xs: sequence>
<xs: el enent nane="obDi st" type=" Obstacl eDi stance" />

<T-- (bstacle Distance -->

<xs: el enent nane="obDirect" type=" ObstacleDirection" />
<l-- Oobstacle Direction -->

<xs: el enent nane="dateTi me" type=" DDateTi me" />

<l-- tine detected -->

</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<l-- detected Obstacle data -->

<xs: el ement nane="full Pos" type=" Full PositionVecton* m nCccurs="p"/ >
<l-- conplete set of tinme and

position, speed, heading -->

<xs:el ement name="throttlePos" type=" ThrottlePosition" m nQccur sE" 0"/ >

<xs: el enent nane="speedHeadC' type=" SpeedandHeadi ngandThrott!| eConf|i dence"
m nOccufr s="0"/>
<xs: el emrent nanme="speedC' type=" SpeedConfi dence" m nCccurs="0"/ >
<xs:el enent name="vehiclebData" m nOccurs="0">
<xs: conpl exType>
<Xs:sequence>
<xs: el enent nane="hei ght' ‘type=" Vehicl eHei ght" />
<xs: el enent nane="bunpens" type=" BunperHei ghts" />
<xs: el enent nane="mass¥ type=" Vehicl eMass" />
<xs: el enent name="trail erWight" type=" TrailerWight" />
<xs: el enent nanes"type" type=" Vehicl eType" />
<!-- values forswi dth and length are sent in BSM part | as well. -->
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<l-- wvehicle datay\-->

<xs: el enent nane="vehicleldent" type=" Vehicleldent" m nCccur s="0f / >
<!-- conm vehi'cle data -->

<xs: el ement \name="j 1939dat a" type=" J1939dat a" m nCccurs="0"/>

<l-- Varigus,*SAE J1938 data itens -->

<xs: el enent name="weat her Report" m nCccurs="0">

<xg=conpl exType>
<XS:sequence>
<xs: el erent nanme="isRai ni ng" type=" ntcip: EssPreci pYesNo"|/>
<xs: el enent nane="rai nRate" type=" ntcip: EssPreci pRate"

m nOccufr s=10"/ >

xs-elenpnt nane=" pr eci in tuation" t ype="_ nt Cli pEssPr eci in uati on"
m nOccurs="0"/>
<xs: el ement nanme="sol ar Radi ati on" type=" ntci p: EssSol ar Radi ati on"
m nOccurs="0"/>
<xs: el enent nane="friction" type=" ntcip: EssMbil eFriction"
m nOccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >

<!-- local weather data -->
<xs: el ement nane="gpsStatus" type=" GPSst at us" m nCccur s="0"/ >
<!-- vehicl e&apos;s GPS -->

<xs: el ement nane="I| ocal Vehi cl eStatus" type="Iocal : Vehi cl eSt atus" nmi nCccurs="0"/>
</ xs: sequence>
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</ xs: conpl exType>

Used By: This entry is directly used by the following 4 other data structures in this standard (record type,

descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_Snapshot <ASN> <XM.>, and
MSG MSG_BasicSafetyMessage (BSM) <ASN>  <XM.> and
MSG MSG_BasicSafetyMessage Verbose <ASN>  <XML>,

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

Remarks__See also the VehicleSafetyExtension data frame for additional con

6.73 Dgta Frame: DF_Wiper Status
Use: The current status of the wiper systems on the subject vehicle, including front and rear wiper
(where efjuipped)
ASN.1Rgpresentation:
W per St atus ::= SEQUENCE {
st atjusFront W per St at usFront,
r at efFr ont W per Rat e,
st atjusRear W per St at usRear OPTI ONAL,
r at eRear W per Rat e OPTI ONAL
}

XML R

<XSs:co

Dr esentation:

pl exType name=" W per St atus" >

KXS: sequence>
<xs:el ement nanme="statusFront" type=" W perStatusFront" />

<xs:el ement name="rateFront" type=" W perRate" />
<xs: el ement nane="st at usRear " \t¢/pe=" W per St at usRear" m nCccur s="
<xs: el enent nane="rateRear" type=" W per Rate" m nCccurs="0"/>

K/ Xs: sequence>

</ xs: cojmpl exType>

Used By:| This entry is used directly by-oné other data structure in this standard, a DF called
DF _Allipclusive <ASN> <XM.>~In addition, thisitem may be used by data structures in oth

standards.

Remarks$:. Note that when thestate changes an event flag may be raised in the BSM and this datat
may be tfansmitted in Part\l I, of that message to relate the new state.

7. Datla-Elements

systems

D"/ >

by ITS

rame

This section defines the precise structure the data elements defined by this standard. The DSRC data
concepts in this standard are divided into messages, data frames, and data elements. Messages are made up

of content further defined in this document (i.e. made up of entries that are either atomic or complex

but

which are also defined in this document) and content defined externally to this document. Such external

content is reused from other functional areas and standards developed by other groups and SDOs.

The

contents of this standard (both at the complete message level and its component parts) may be reused by

other efforts elsewhere.

All text in this clause is considered normative unless expressly marked otherwise. Definitions for this
message set are presented in the following subclauses. The ASN.1 is presented in a section titled ASN.1
Representation. The equivalent XML expression is presented in a section titled XML Representation
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which follows the trandation rule set cited in Clause Two (SAE Standard J2630). Should the two sections
conflict in someway, the ASN.1 expression shall take precedence.

The productions of ASN.1 which follow shall be considered normative in nature. While the majority of the
normative content is reflected in the actual syntax of the ASN.1, some entries also have additional
statements in the ASN.1 comments which shall be considered normative aswell. In addition, the textual
commentary provided with each entry (in sections marked "use" and "remarks") may also provide
additional normative restrictions on the proper use of the entry being described. The XML productions
follow directly from the ASN.1 specifications and the same rules shall be applied. Users of this standard
seeking to be in conformance with it shall follow the normative text outlined here.

7.1 Data Element: DE_Acceleration

Use: A data element representing the signed acceleration of the vehicle along some known,axis in ginits of
0.01 metérs per second squared. A range of over 2Gs is supported. Accelerations in the directions|of
forward gnd to the right are taken as positive. A 2 byte long value when sent.

Longitudinal acceleration is the acceleration along the X axis or the vehicle's direction-of travel in parallel
with afront to rear centerline. Negative values indicate braking action.

celeration is the acceleration along the Y axis or perpendicular to the vehicle's direction of |travel

in parallg with aleft-to right centerline. Negative values indicate left tdrning action and positive values
indicate ffight-turning action.

ASN.1Representation:

Accelergation ::= INTEGER (-2000..2001)

LSB units are 0.01 ms"2

-- tlhe value 2000 shall be used for val ues\@reater than 2000
tlhe val ue -2000 shall be used for values |ess than -2000
val ue of 2001 shall be used for Unavail abl e

| eType name=" Accel eration’ ¢

KXS: annot ati on>

<xs: docunent ati on>
LSB units are 0.01\nfs"2
the value 2000 shall be used for values greater than 2000
the val ue -2000 ‘shall be used for values |less than -2000
a value of 200} shall be used for Unavail able

</ xs: docunent at i\on>

K/ Xxs: annot ati on®

<xs:restrictieon-base="xs:short">
<xs: m nldchusi ve val ue="-2000"/>
<xs: maximel usi ve val ue="2001"/>

K/ xs: restricti on>

</ xs: si|mpl eType>

Used By:| Thisentry is used directly by one other data structure in this standard, a DF called

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

Remarks: The upper four bits of this 2 byte value are reserved and should not be used.

7.2 Data Element: DE_AccelerationConfidence

Use: This DE is used to provide the confidence interval of 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 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
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diagnosis, but if a vehicle is able to detect a fault, the confidence interval should be increased accordingly.

Theframe of references and axis of rotation used shall be accordance with that defined in SAE J670, Issued
1976-07 and its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2

(Directional Control Axis Systems).
ASN.1Representation:

Accel erati onConfidence ::= ENUVERATED ({

unavailable (0), -- B 000 Not Equipped or data is unavail able
accl-100-00 (1), -- B 001 100 neters / second squared
accl-010-00 (2), -- B 010 10 meters / second squared
accl-005-00 (3), -- B 011 5 meters / second squared
accl-001-00 (4), -- B 100 1 meters / second squared
accl-000-10 (5), -- B'101 0.1 neters / second squared

accl -000-05 (6), -- B 110 0.05 neters / second squared

accl -

}
-- Hncoded as a 3 bit val ue
XML Representation: ) )
<xs: si npl eType name=" Accel erati onConfi dence" >

KXS: annot ati on>
<xs: appi nf o>

unavail able (0) -- B&apos; 000 Not Equi pped or data
accl 100 00 (1) -- B&apos;001 100 neters / second
accl 010 00 (2) -- B&apos; 010 10 nmeters / second
accl 005 00 (3) -- B&apos;011 5 nmeters / (second
accl 001 00 (4) -- B&apos;100 1 nmet ers{/ second
accl 000 10 (5) -- B&apos;101 0.1 netefs)/ second
accl 000 05 (6) -- B&apos;110 0.05 metlers / second
accl 000 01 (7) -- B&apos;111 0.01 neters / second

</ xs: appi nf 0>
<xs: docunent ati on>
Encoded as a 3 bit val ue
</ xs: docunent ati on>
K/ Xs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xsmunsi gnedl nt">
<xs: m nlnclusive val be="0"/>
<xs: max| ncl usi ve value="7"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restricti.on base="xs:string">
<xs:enuferation val ue="unavail abl e"/ >
<xs:en(neration value="accl 100 00"/>
<xs:tenuneration val ue="accl 010 00"/>
<xSvenuneration val ue="accl 005 00"/>
<XS7Tenuneration val ue="accl 001 00"/>
<xs:enuneration value="accl 000 10"/>
<xs:enuneration value="accl 000 05"/>
<xs:enuneration val ue="accl 000 01"/>
</xs:restriction>
</ xs: si npl eType >

i's unavail ap
squar ed
squar ed
squar ed
squar ed
squar ed
squar ed
squar ed

e

<TXs:uni on>
</ xs: sinpl eType>

Used By: This entry is directly used by the following 3 other data structures in this standard (record type,

descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Accel SteerY awRateConfidence <ASN>
DF DF_AllInclusive <ASN>
DF DF_VehicleStatus <ASN>

In addition, this item may be used by data structures in other ITS standards.
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7.3 DataElement: DE_AmbientAirPressure (Barometric Pressure)

Use: This data element is used to relate the measured Ambient Pressure (Barometric Pressure) from a
vehicle or other device. The value of zero shall be used when not equipped. The value of one indicates a
pressure of 580 hPa.

ASN.1Representation:

Anmbi ent AirPressure ::= | NTEGER (O0..255)
-- 8 Bits in hPa starting at 580 with a resolution of
-- 2 hPa resulting in a range of 580 to 1090

XML Representation:
<xs: si npl eType name=" Anbi ent Air Pressure" >
<xs:annot ati on>
<xs: docunent ati on>
o blIlsS T NFa startirng dat 5oU W TTT a resorutlh on or
2 hPa resulting in a range of 580 to 1090
</ xs: docunent ati on>
K/ Xxs: annot ati on>
<xs:restriction base="xs:unsignedByte"/>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this-standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_VehicleStatus <ASN>  <XM.>,

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

Remarks: Definition: The pressure exerted by the weight of the-earth's atmosphere, equal to one bT, 100
kilopascdls, or 14.7 psi (often rounded off to 15 psi) at sea lével. Barometric pressure changes with the

weather gand with altitude. Since it affects the density of the air entering the engine and ultimately the
air/fuel rgtio, some computerized emissions control systems use a barometric pressure sensor so thét the
spark adJyance and EGR flow can be regulated to control emissions more precisely.

Note that|1 kPa= 10 hPa,
To convert pounds per square inch to kilopascals, multiply the PSI value by 6.894757293168361.
To convdrt kilopascals to pounds per square inch, multiply the kpa value by .14503773773020923.

7.4 Datp Element: DE-AmbientAir Temperature

Use: This data element isused to relate the measured Ambient Air Temperature from a vehicle or other
device. lts measurement-range and precision follows that defined by the relevant ODB-II standardd This
provides|for a precision of one degree centigrade and a range of -40 to +150 degrees encoded in a gne byte
value. The valde of -40 deg C is encoded as zero and every degree above that increments the tran?itted

value by pne testlting in atransmission range of 0 to 191. Hence, a measurement value representing 25
degrees gentigrade is transmitted as 40+25=65 or Hex 0x41.

ASN.1Representation:
Anbi ent Ai r Tenperature ::= |INTEGER (0..191) -- in deg C with a -40 offset

XML Representation:
<xs: si npl eType name=" Anbi ent Ai r Tenperature" >
<xs:annot ati on>
<xs: docunent ati on>
in deg Cwith a -40 of fset
</ xs: docunent ati on>
</ xs:annot ati on>
<xs:restriction base="xs:unsi gnedByte">
<xs: maxl| ncl usi ve val ue="191"/>
</Xxs:restriction>
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</ xs: si npl eType>

Used By: Thisentry isdirectly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_VehicleStatus <ASN>  <XML_>,

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

7.5 Data Element: DE_AntiL ockBrakeStatus

Use: The DE_Anti LockBrakeStatus data element conveys in two b| ts the state of the sender's anti-lock
braking s equipp Ing sy
anti-lock [oraki ng systemis off (01) an anti- Iock braking system is on but not engaged (10), andvan
lock bralding system is on and engaged (11). An anti-lock braking system, if available, detects/a sit
that may |indicate loss of control. A report of an engaged anti-lock braking system can be useful in
identifying a hazardous situation involving a specific vehicle or road location.

ASN.1Representation:

Anti LockBrakeStatus ::= ENUMERATED ({
unayail able (0), -- B'00 Vehicle Not Equipped with ABS
-- or ABS status is unavailable
of f (1), -- B 01 Vehicle's ABS is Of
on (2), -- B'10 Vehicle's ABS is On (but.'not engaged)
engaged (3) -- B'11 Vehicle's ABS is Engaged
}

-- Hncoded as a 2 bit value

XML Representation:
<xs: si npl eType name=" Anti LockBrakeSt atus" >
KXS: annot ati on>
<xs: appi nf o>
unavail able (0) -- B&apos; Q0< Vehicle Not Equi pped with ABS
-- or ABS status is unavabl able
off (1) -- B&apos; 01 V\ehicle&apos;s ABS is Of
on (2) -- B&apos; 10 .Vehicle&apos;s ABS is On (but not engaged
engaged (3) -- B&apos;1l Vehicl e&apos;s ABS is Engaged
</ xs: appi nf 0>
<xs: docunent ati on>
Encoded as a 2 bit val ue
</ xs: docunent at.ij‘on>
K/ Xxs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs.restriction base="xs: unsignedlnt">
<Xs: m nl ncl usi ve val ue="0"/>
<xs: maxl| ncl usi ve val ue="3"/>
<[Xs:restriction>
<[Xs” si npl eType>
<Xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/>
<xs:enuneration value="off"/>
<xs:enuneration val ue="on"/>
<xs:enuneration val ue="engaged"/>
</ xs:restriction>
</ xs: si npl eType >
</ Xs: uni on>
</ xs: si npl eType>

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_Alllnclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS
standards.
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Remarks: The vaue for notEquipped shall be used when data is not available.

7.6 Data Element: DE_ApproachNumber

Use: The ApproachNumber data concept conveys a unique index value for an approach or an egress in an
intersection for the convenience of human users. It istypically used along with an optional human readable
string name for the object. Note the ApproachNumber is not used in numbering the lanes, refer to the
LaneNumber data element and the ApproachesObject data structure for a description of how indexing
works.

ASN.1Representation:
ApproachNunber ::= |INTEGER (0..127)

XML R |cyc||tat;uu.

<xs:siﬁ§leTypenane=" ApproachNumber" >
<xs:restriction base="xs:unsignedByte">
<xs: maxl ncl usi ve val ue="127"/>

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this:Staridard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_Approach <ASN>  <XML>,
In additipn, thisitem may be used by data structures in other I TS standards.

7.7 Datp Element: DE_AuxiliaryBrakeStatus

Use: The AuxiliaryBrakeStatus data element conveys in two bits the state of the sender's Auxiliary Brake
system (gften also called a parking brake). The thregdefined states are: Vehicle not equipped (00), [Aux
Brake noj applied (01), and Aux Brake System applied (10). The state 11 isreserved.

ASN.1Representation:

Auxi | i afyBrakeStatus ::= ENUMERATED {
unayail able (0), -- B 00 WNehicle Not Equipped with Aux Brakes
-- or Aux:.Brakes status is unavailable
of f (1), -- B 0Ol .Vehicle's Aux Brakes are Of
on (2), -- B<2Q" Vehicle's Aux Brakes are On ( Engaged )
reserved (3) --_B)1
}

-- Hncoded as a 2\ bit val ue

XML Representation:
<xs:sinpl eType nahe=" AuxiliaryBrakeStatus" >
Kxs: anfiotat i on>

<xXs{,appi nf o>

unavail able (0) -- B&apos; 00 Vehicle Not Equipped wth Aux Brakes
-- or Aux Brakes status is unavailable

off (1) -- B&apos;01 Vehicle&apos;s Aux Brakes are Of

on (2) -- B&apos; 10 Vehicl e&apos;s Aux Brakes are On ( Engaged )

reserved (3) -- B&apos; 11
</ xs: appi nf o>
<xs: docunent ati on>
Encoded as a 2 bit val ue
</ xs: docunent ati on>
</ xs:annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">
<xs:m nlncl usive val ue="0"/>
<xs: max| ncl usi ve val ue="3"/>
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</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/ >
<xs:enuneration value="off"/>
<xs:enuneration val ue="on"/>
<xs:enuneration val ue="reserved"/>
</xs:restriction>
</ xs:si nmpl eType >
</ Xs: uni on>
</ xs: sinmpl eType>

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF Allinclusive <ASN> <XM.>. Inaddition, thisitem may be used by data structures in other ITS

standards:
Remarks$:. The vaue for notEquipped shall be used when data is not available.
7.8 Datg Element: DE_Barrier Attributes
Use: The BarrierAttributes data element relates the type of barrier being described. A barrier in this
context i$ any described lane style of object which normal vehicle traffic can arycannot transverse.
ASN.1Representation:
BarrierfAttributes ::= INTEGER (0..8192)
-- Wth bits as defined
noDa} a BarrierAttributes ::= 0
-- (' 0000-0000-0000- 000G B)
medi an BarrierAttributes :: =N\t
-- (' 0000-0000- 0000%0001"' B)
whi tleLi ne BarrierAttributes(: = 2
-- (' 0000-0000-0Q00- 0010 B)
strilppedLi nes BarrierAttributes ::= 4
-- (' 0000-009@0-0000-0100" B)
douljl eSt ri ppedLi nes BarrierAttributes ::= 8
-- (' 0000- 0000- 0000-1000" B)
trafffi cCones BarrierAttri butes ::= 16
-- (\00O00- 0000- 0001- 0000' B)
congdtructionBarrier Barsiier Attributes ::= 32
-¢ ,¢' 0000- 0000- 0010- 0000 B)
trafffi cChannel s BarrierAttributes ::= 64
-~ (' 0000- 0000- 0100- 0000 B)
noCuf bs BarrierAttributes ::= 128
-- (' 0000-0000-1000-0000' B)
| owdur bs BarrierAttributes ::= 256
-- (' 0000-0000-1000-0000"B)
hi ghiCur bs BarrierAttributes ::= 512
-- (' 0000-0001-0000-0000" B)
hovOoNot Cross BarrierAttributes ::= 1024
-- (' 0000-0010-0000-0000" B)
hovHnt r yAM owed BarrierAttributes ::= 2048
-- (' 0000-0100-0000-0000" B)
hov it ALl ouwed BarriorAttrihuteog - — 4008

-- (' 0000-1000-0000-0000"B)

XML Representation:
<xs:sinpl eType name=" BarrierAttributes" >
<xs:annot ati on>
<xs: docunent ati on>
Wth bits as defined
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:unsignedShort">
<xs: max| ncl usi ve val ue="8192"/ >
</Xxs:restriction>
</ xs: sinmpl eType>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF BarrierLane <ASN> <XM_>.

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

7.9 Data Element: DE_BrakeAppliedPressure
Use: The applied pressure of the vehicle brake system.
ASN.1Representation:

Br ake ApptrTEOPTESSUTE . = ENUVERATED {
unaJai |l able (0), -- B 0000 Not Equipped
-- or Brake Pres status is unavailable
m nfressure (1), -- B 0001 M ninmum Braking Pressure
bkL|l - 2 (2, -- B 0010
bkLV|l - 3 (3), -- B 0011
bkLv|l - 4 (4), ~-- B 0100
bkLvl - 5 (5), -- B 0101
bkLv|l - 6 (6), -- B 0110
bkLvl - 7 (7), -- B 0111
bkLv| - 8 (8), -- B 1000
bkLvl - 9 (9), -- B 1001
bkLv|l - 10 (10), -- B 1010
bkLvl - 11 (11), -- B 1011
bkLv|l - 12 (12), -- B 1100
bkLvl - 13 (13), -- B 1101
bkLv|l - 14 (14), -- B 1110
maxHressure (15) -- B 1111 Maxi mum Braki pg Pressure
}

-- Hncoded as a 4 bit value

XML Representation:

<xs:sinpl eType name=
Kxs: annot ati on>
<xs: appi nf o>

Br akeAppl i edPressure" >

unavail able (0) -- .B&apos; 0000 Not Equi pped
-- or Brake Pres~sf{atus is unavailable

m nPressure (1) --.B&apos; 0001 M ninum Braking Pressure
bkLvl 2 (2) --«B&apos; 0010

bkLvl 3 (3) _-%5-B&apos; 0011

bkLvl 4 (4)( -+ B&apos; 0100

bkLvl 5 (8))-- B&apos; 0101

bkLvl 6%(6) -- B&apos; 0110

bkLvl~7(7) -- B&apos; 0111

bkLwvh <8 (8) -- B&apos; 1000

bklvl 9 (9) -- B&apos; 1001

pKLvl 10 (10) -- B&apos; 1010
bkLvl 11 (11) -- B&apos; 1011
bkLvl 12 (12) -- B&apos; 1100
bkLvl 13 (13) -- B&apos; 1101
bkLvl 14 (14) -- B&apos; 1110
maxPressure (15) -- B&apos; 1111 Maxi num Braki ng Pressure
</ xs: appi nf 0>
<xs: docunent ati on>
Encoded as a 4 bit value
</ xs: docunent ati on>
</ xs: annot ati on>
<XS: uni on>
<xs:si nmpl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nlncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="15"/>
</xs:restriction>
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</ xs: si npl eType>
<xs: si npl eType>

<xs:restriction base="xs:string">

<xs:enuneration val ue="unavail abl e"/ >
<xs:enuneration val ue="m nPressure"/>
<xs:enuneration val ue="bkLvl 2"/>
<xs:enuneration val ue="bkLvl 3"/>
<xs:enuneration val ue="bkLvl 4"/>
<xs:enuneration val ue="bkLvl 5"/>
<xs:enuneration val ue="bkLvl 6"/>
<xs:enuneration val ue="bkLvl 7"/>
<xs:enuneration val ue="bkLvl 8"/>
<xs:enuneration val ue="bkLvl 9"/>
<xs:enuneration val ue="bkLvl 10"/>
<xs:enuneration val ue="bkLvl 11"/>
<xs:enuneration val ue="bkLvl 12"/>
<IXS. enuner atron val ue=" bKLvVI 13"/
<xs:enuneration val ue="bkLvl 14"/>
<xs:enuneration val ue="nmaxPressure"/ >

</xs:restriction>
</ xs:si npl eType >
£/ Xs: uni on>

</ xs: si|mpl eType>
Used By:| This entry is directly used by the following 2 other data structures ipsthis standard (recor
descriptiye name, ASN.1, and XML name (if present) of each):
DF DF_Alllnclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM.>,
In additipn, this item may be used by data structures in other | T-S'standards.

7.10 Data Element: DE_BrakeAppliedStatus

Use: The Brake Applied Status data element indicates independently for each of four wheels whetl
braking i$ currently active. The four wheels are designated L eft Front, Right Front, Left Rear, and R
Rear. THe indicated status of awheel is set to*Lif brakes are active on that wheel, or to O if brakes g
inactive ¢n that wheel. On a vehicle with enty one front wheel, the brake-applied status is represen
the Left Front wheel indicator and the Right Front indicator is always set to zero. Similarly, on avel
one rear wheel the brake-applied status is represented by the Left Rear wheel indicator arn
indicator is aways set to.zero. If avehicle has more than two front wheels (respectively

d type,

er
ight
fe

fed by
icle

d the
more
is

at an

ASN.1 resentation:

BrakeAppli.edStatus ::= BIT STRING {
all O f (0), B' 0000 The condition Al Of
| ef t Front (1), B' 0001 Left Front Active
| ef t Rear (2), B' 0010 Left Rear Active
rightFront (4), B' 0100 Right Front Active
ri ght Rear (8 -- B 1000 Right Rear Active
} -- to fit in 4 bits

XML Representation:
<xs:si npl eType name="Br akeAppl i edSt at us-itent
<xs:annot ati on>
<xs: appi nf o>
allof (0) --
leftFront (1)

>

B&apos; 0000 The condition Al Of
B&apos; 0001 Left Front Active
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left Rear (2) -- B&apos; 0010 Left Rear Active
rightFront (4) -- B&apos; 0100 Right Front Active
right Rear (8) -- B&apos; 1000 Right Rear Active

</ xs: appi nf o>
<xs: docunent ati on>
to fit in 4 bits
</ xs: docunent ati on>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:int">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="8"/>
</xs:restriction>
</ xs:sinmpl eType>
<xs: si npl eType>
XS.TEStrTCilon base= Xs.string
<xs:enuneration value="all Off"/>
<xs:enuneration value="leftFront"/>
<xs:enuneration value="leftRear"/>
<xs:enunerati on val ue="ri ght Front"/>
<xs:enuneration val ue="rightRRear"/>
</xs:restriction>
</ xs:si npl eType >
K/ Xs: uni on>
</ xs: si|mpl eType>
<xs: si npl eType name=" BrakeAppliedStatus">
<xsf list itenType="BrakeAppliedStatus-iteni/>
</ xs: si|mpl eType>

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

Remarks$: On vehicles with only 2 wheels, the left side Vralues shall be used and the right side set tp zero.
Deployments may wish to define additional combinations such as "all on" here.

7.11 Data Element: DE_BrakeBoostApplied

Use: Thisis a data element which, when'set to the "on" state, indicates emergency braking. This data
element ils an on/off value which indicatées engagement of the vehicle's brake boost assist function (as well
as an ungvailable state). Brake bogst assist is available on some vehicles. It detects the potential of a
situation fequiring maximum braking and pre-charges the brake system even before the driver presses the
brake pedlal. This situation is detected either by measuring a rapid release of the accelerator pedal gr viaa
forward gensing system. Sotne systems also apply full braking when the driver presses the pedal, gven with
alight fofce. Multiple‘probe data reports re activation of brake boost at the same location is an indication
of an emgrgency sitUation on the road and is therefore of use to road authorities.

ASN.1Representation:

Br akeBopst Appl'i ed ::= ENUMERATED ({
unaJai’l-abl e (0), -- Vehicle not equipped with brake boost
--_or brake boost data is unavailable
of f (1), -- Vehicle's brake boost is off
on (2) -- Vehicle's brake boost is on (applied)

-- Encoded as a 2 bit value

XML Representation:
<xs:sinmpl eType name=" BrakeBoost Applied" >
<xs:annot ation>
<xs: appi nf o>

unavail able (0) -- Vehicle not equipped with brake boost
-- or brake boost data is unavail able

off (1) -- Vehicl e&apos;s brake boost is off

on (2) -- Vehicle&apos;s brake boost is on (applied)
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</ xs: appi nf o>
<xs: docunent ati on>
Encoded as a 2 bit val ue
</ xs: docunent ati on>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="2"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/>
<xs:enuneration value="off"/>
<XS. enunerat1ron val ue="on 7/
</xs:restriction>
</ xs:sinpl eType >
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is used directly by one other data structure in this standard, a B called
DF _Alllpclusive <ASN> <XM_>, In addition, thisitem may be used by data structures in other ITS

standards.

7.12 Dgta Element: DE_BumperHeightFront

Use: The DE_Bumper Height Front data element conveys the height of the front bumper of the veh|cle. In
cases of yehicles with complex bumper shapes, the center of the'fnass of the bumper (where the burpper can
best absgrb an impact) should be used.

ASN.1Rgpresentation:
Bumper Hei ght Front  ::= INTEGER (0..127) --«i\n units of 0.01 neters fromground gurface

XML Representation:
<xs: sinpl eType name=" Bunper Hei ght Frent" >

KXS: annot at i on>
<xs: docunent ati on>
in units of 0.01 peters from ground surface
</ xs: docunent ati on>
K/ Xs: annot ati on>
<xs:restriction bases"xs:unsignedByte">
<xs: max| ncl usigvesval ue="127"/ >
K/ xs:restriction>
</ xs: si|mpl eType>

Used By:| This entry_isditectly used by the following 2 other data structuresin this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and

DFE DF BumperHeights <ASN>  <XM.>,

In addition, thisitem may be used by data structures in other I TS standards.

7.13 Data Element: DE_BumperHeightRear

Use: The DE_Bumper Height Rear data element conveys the height of the rear bumper of the vehicle. In
cases of vehicles with complex bumper shapes, the center of the mass of the bumper (where the bumper can
best absorb an impact) should be used.

ASN.1Representation:
Bunper Hei ght Rear ::= |INTEGER (0..127) -- in units of 0.01 nmeters from ground surface
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XML Representation:
<xs:sinmpl eType name=" Bunper Hei ght Rear" >

<xs:annot ati on>
<xs: docunent ati on>
in units of 0.01 neters from ground surface
</ xs: docunent ati on>
</ xs: annot at i on>
<xs:restriction base="xs:unsignedByte">
<xs: maxl| ncl usi ve val ue="127"/>
</xs:restriction>
</ xs:sinpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

E DE_Alllnclusive < ASN> <XM >, and

DF DF_BumperHeights <ASN>  <XM.>,
In additipn, thisitem may be used by data structures in other ITS standards.

7.14 Data Element: DE_CodeWord
Use: The¢ DE_CodeWord is used to convey a prior known string of bytes between systems, typically to

establishitrust or validity of the message request in which it is found. Theuse and setting of these pvords, as

well as any policy regarding changing the value over time, is up to the participants.

ASN.1Répresentation:
CodeWorfi ::= OCTET STRING (S| ZE(1..16))

-- any octect string up to 16 bytes

XML Representation:
<xs:conpl exType nane=" CodeWord" >
<xs| si npl eCont ent >
KXS: annot at i on>
<xs: docunent ati on>
any octect string up to A6 bytes
</ xs: docunent ati on>
4/ xs: annot ati on>
<xs: ext ensi on base="Code\Wrd-string" >
<xs:attribute name={Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs: enuner ati on val ue="base64Bi nary"/ >
</ xs:restxi/cti on>
</ xs: si npl ePype>
</ xs: att richut e>
K/ xs: ext ensifon>
</ xp: si npl eCont'ent >
</ xs: coppl ex Type>
<xs:si1SIeType name="CodeWord-string">

<xs| reSt+icti on base="xs: base64Bi nary" >
xs3ym nLengt h val ue="2"/>
L 1o L LLa Yo 1LV
S—rextength—vatte="22

</xs:restriction>
</ xs:sinpleType >

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_SignalRequest <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.
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7.15DataElement: DE_CoefficientOfFriction

Use: Coefficient of Friction of an object, typical awheel in contact with the ground. This DE istypically
used in sets where the value of each wheel is provided in turn as a measure of relative local traction.

ASN.1Representation;

CoefficientOfFriction ::= |INTEGER (O0..50)
-- where 0 = 0.00 micro (frictonless)
-- and 50 = 0.98 micro, in steps of 0.02

XML Representation:
<xs:sinmpl eType nane=" CoefficientOf Friction" >
<xs:annot ati on>

<xs: docunent ati on>
where 0 = 0.00 micro (frictonless)
and 50 — n_ Q8 n'il\v'n’ 0 cfnpc of n_ 02

</ xs: docunent ati on>

K/ Xs: annot ati on>

<xs:restriction base="xs:unsignedByte">
<xs: maxl ncl usi ve val ue="50"/>

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this-standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive CASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM.>,
In additipn, this item may be used by data structures in other I TS\standards.

7.16 Data Element: DE_Color State

Use: An|enumerated state representing what the color-and flashing state of a signal light is (regardjess of
any diregtional indication or arrow that may also be associated with that light). Typically used in an array
to represent signal lights.

ASN.1Representation:

Col orState ::= ENUMERATED {
dar k (0), -- ('BOO0OO) Dark, lights inactive
green (1), -« (BO001)
gregn-flashing (9), _«a“(B1001)
yel | pw (2),y -- (B0010)
yel llowf | ashi ng ({10), -- (B1010)
red (4), -- (B0100)
red-[f | ashi ng (12) -- (B1100)

} --| a 4\bit encoded val ue
--| note” that above may be conbi ned
to’ create additonal patterns

XML Representation:
<xs: si nmpl eType name=" Col or St ate" >

<xs:annot ati on>
<xs: appi nf o>

dark (0) -- (B0000) Dark |,
green (1) -- (B0001)

green flashing (9) -- (B1001)
yellow (2) -- (B0010)

yellow flashing (10) -- (B1010)
red (4) -- (B0100)

red flashing (12) -- (B1100)

</ xs: appi nf 0>
<xs:docunent ati on>
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a 4 bit encoded val ue
note that above may be conbi ned
to create additonal patterns
</ xs: docunent ati on>
</ xs:annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="12"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enumeration val ue="dark"/>
<xs:enuneration val ue="green"/>
<XS. enuneratron val ue=-green 11ashing /
<xs:enuneration val ue="yel | ow'/ >
<xs:enuneration value="yell ow flashing"/>
<xs:enuneration value="red"/>
<xs:enuneration value="red flashing"/>
</xs:restriction>
</ xs:si npl eType >
K/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is used directly by one other data structure in this standard, a DF called
DF Alllpclusive <ASN> <XM_>, |n addition, thisitem may be used by data structures in othg¢r ITS
standards.

Remarks$: Used inside the Signal State data value for each direction*supported. Note that because multiple
lights canp be illuminated at the same time under odd conditions,.this is supported.

7.17 Data Element: DE_Count
Use: The DE_Count data element provides a count of items to follow in the message.

ASN.1Rppresentation:
Count := INTEGER (O0..32)

XML Representation:

<xs: sinpl eType name=" Count", >

<xs:restriction base="xs:unsignedByte">
<xs: max| ncl usi yewal ue="32"/>

K/ xs:restrictiop>

</ xs: si|mpl eType>

Used By:| This entry igdirectly used by the following 5 other data structures in this standard (recorf type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_PathHistory <ASN>  <XM_> and
MSG MSG_ProbeDataM anagement (PDM) <ASN> <XM_.> and
MSG MSG_ProbeVehicleData (PV D) <ASN> <XM.> and
MSG MSG_Travelernformation Message (TIM) <ASN>  <XML>,

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

7.18 Data Element: DE_CrosswalkL aneAttributes
Use: The CrosswalkLaneAttributes data element relates the type of cross walk that is being described. The
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term cross walk lane in this standard is generic and may include such items as a bicycle crossings and other
non-motorized uses.

ASN.1Representation:

Crosswal kLaneAttri butes ::= ENUMERATED ({
noDat a (0), -- ('0000000000000000" B)
t woVayPat h (1), -- ('0000000000000001" B)
pedestri anCr osswal k (2), -- ('0000000000000010' B)
bi keLane (4), -- ('0000000000000100' B)
rai | RoadTr ackPr esent (8), -- (' 0000000000001000' B)
oneWayPat hOf Tr avel (16), -- ('0000000000010000' B)
pedestri anCrosswal kTypeA (32), -- ('0000000000100000'B)
pedestri anCrosswal kTypeB (64), -- ('0000000001000000'B)
pedestri anCrosswal kTypeC (128) -- ('0000000010000000' B)

-- MJIOICD provides no real "tvpes" to use here
T ¥

XML Rerkjrwentation:
<xs: sinpl eType name=" Crosswal kLaneAttri butes" >
KXS: annot ati on>
<xs: appi nf o>
noData (0) -- (&apos; 0000000000000000&apos; B)
twoWayPath (1) -- (&apos; 0000000000000001&apos; B)
pedestri anCrosswal k (2) -- (&apos; 0000000000000010&apos; B)
bi keLane (4) -- (&apos; 0000000000000100&apos; B)
rai | RoadTrackPresent (8) -- (&apos; 0000000000002000&apos; B)
oneWayPat hOf Travel (16) -- (&apos; 0000000000010000&apos; B)
pedestri anCrosswal kTypeA (32) -- (&apos; 0000000000100000&apos; B
pedestri anCrosswal kTypeB (64) -- (&apos; Q0Q0000001000000&apos; B
pedestri anCrosswal kTypeC (128) -- (&apos;0000000010000000&apos; B)
</ xs: appi nf o>
<xs: docunent ati on>
MJUTCD provides no real &anp;quot;types&anp;quot; to use here
</ xs: docunent ati on>
K/ xs: annot ati on>
¥xs: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsi gnedl nt">
<xs: m nlncl usive val ue="0"/>
<xs: maxl ncl usi ve value="128"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction: base="xs:string">
<xs: enunerati on val ue="nobData"/ >
<xs:enuperati on val ue="twoWayPat h"/>
<xs:enumeration val ue="pedestri anCrosswal k"/ >
<xsienuneration val ue="bi keLane"/ >
<xSsenuner ation val ue="rail RoadTrackPresent"/ >
&xs< enunerati on val ue="oneWayPat hOf Travel "/ >
$Xs: enuneration val ue="pedestri anCrosswal kTypeA"/ >
<xs:enumeration val ue="pedestrianCrosswal kTypeB"/ >
<xs:enuneration val ue="pedestri anCrosswal kTypeC'/ >
</xs:restriction>
%/ xs: si npl eType >
\I’)\b. uui UTl

</ xs: si nmpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and
DF DF_CrosswakLane <ASN>  <XML>,
In addition, thisitem may be used by data structures in other ITS standards.
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7.19 Data Element: DE_DDay

Use: The DSRC style day is asimple value consisting of integer values from zero to 31. The value of zero
shall represent an unknown value.

ASN 1Representat|on
I NTEGER (0..31) ~-- units of days

XML Representation:
<xs:sinmpl eType nane=" DDay" >
<xs:annot ati on>
<xs: docunent ati on>
units of days
</ xs: docunent ati on>
</ xs: annot ati on>
S+0stcti-on—base="xs—tAs-gredByte"
<xs: max| ncl usi ve val ue="31"/>
K/ Xxs:restriction>
</ xs: si|mpl eType>

Used By:| This entry isdirectly used by the following 5 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASNx* ~ <XM.>, and
DF DF DDate <ASN>  <XM.>, and
DF DF _DDateTime <ASN>  <XM.> and
DF DF_DFullTime <ASN>  <XM.> and
DF DF_DMonthDay <ASN>  <XM.>,

In additipn, this item may be used by data structures in.other I TS standards.

7.20 Dgta Element: DE_DescriptiveName

Use: The¢ DescriptiveName data concept is usettin maps and intersections to provide an (optional) human
readable hame for the feature that follows.1tis typically used only when debugging a data flow, agthis
informatippn is not useful to the actual application at this time.

ASN.1Representation:
DescripfiveNane ::= |A5Strinhg (SIZE(1..63))

XML Representation: o
<xs: si npl eType name=! Descri ptiveNane" >

<xs:restriction base="xs:string">
<xs: m.nkength val ue="1"/>
<xs: nmaxlength val ue="63"/>

</ xs: péstriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 9 other data structures in this standard (recorf type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_Approach <ASN>  <XM.>, and
DF DF_Intersection <ASN>  <XM.>, and
DF DF_IntersectionState <ASN>  <XM_> and
DF DF_MovementState <ASN>  <XM.>, and
DF DF_SignalControlZone <ASN> <XM.>, and
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DF DF_Vehicleldent <ASN>  <XM.> and
MSG MSG_MapData (MAP) <ASN>  <XM.>, and
MSG MSG_SignalPhaseAndTiming Message (SPAT) <ASN>  <XM.>,

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

7.21 Data Element: DE_DHour

Use: The DSRC style hour is a simple value consisting of integer values from zero to 23 representin
hours within aday. The value of 31 SHALL represent an unknown value, the range 24 to 30 is reser

ASN.1Representation:

DHour :[= TNTEGER (0..3I) -- units of hours
XML Representation:
<xs:sinpl eType name=" DHour" >

KXS: annot ati on>

<xs:docunent ati on>
units of hours

</ xs: docunent ati on>

K/ Xxs: annot ati on>

<xs:restriction base="xs:unsignedByte">
<xs: max| ncl usi ve val ue="31"/>

K/ xs:restriction>

</ xs: si|mpl eType>

g the
ved.

Used By:| This entry is directly used by the following 4 other data'structures in this standard (record type,

descriptiye name, ASN.1, and XML name (if present) of each);

DF DF_AllInclusive <ASN> <XML>, and
DF DF_DDateTime <ASN> <XM.>, and
DF DF_DFullTime <ASN>  <XM.> and
DF DF DTime <ASN>  <XM.>,

In additipn, this item may be used by data.structures in other ITSstandards.

7.22 Data Element: DE_DirectionOfUse

Use: The allowed direction Of travel on a street lane or path described by shape points. The presur
(default) direction is outward, away from the initial set of points. However this data element can be
overcome that and indicate a reverse direction or both directions as well as the original outward dir

ASN.1Rgpresentation:
Directi pnOf Use\ :: = ENUMERATED ({
forward (0), -- direction of travel follows node ordering
reverse (1), -- direction of travel is the reverse of node ordering

hed
used to
bction.

bot h (2), -- direction of travel allowed in both directions

}

XML Representation:
<xs:sinpl eType name=" DirectionCOf Use" >
<xs:annot ati on>
<xs: appi nf o>
forward (0) -- direction of travel follows node ordering

reverse (1) -- direction of travel is the reverse of node ordering

both (2) -- direction of travel allowed in both directions
</ xs: appi nf o>
</ xs:annot ati on>
<XS: uni on>
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<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="2"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="forward"/>
<xs:enuneration val ue="reverse"/>
<xs:enuneration val ue="both"/>
</xs:restriction>
</ xs: si npl eType >
</ Xs: uni on>
</ xs: si npl eType>

Used By:[ ThiS entry 1S directly used Dy the TolTOWIng 3 other deta Structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XML(3 -and
DF DF_ShapePointSet <ASN>  <XM.>, and
MSG MSG_Travelerinformation Message (TIM) <ASN>" H"<XM>,

In additipn, thisitem may be used by data structures in other ITS standards.

7.23 Data Element: DE_DMinute

Use: ThT DSRC style minute is a simple value consisting of integer values from zero to 59 representing
the minutes within an hour. The value of 63 SHALL represent.an unknown value, the range 60 to 6 is
reserved

ASN.1 Representation:
DM nute| ::= INTEGER (0..63) -- units of ~mnutes

XML Representation:
<xs: sinpl eType name=" DM nute" >
KXS: annot at i on>
<xs: docunent ati on>
units of mnutes
</ xs: docunent ati on>
K/ Xs: annot ati on>
<xs:restriction base="xs:unsignedByte">
<xs: maxl ncl usi\ve val ue="63"/>
[/ xs:restricti on>
</ xs: si|mpl eType>

Used By:| This entry is'directly used by the following 4 other data structures in this standard (record type,
descriptiye namerASN.1, and XML name (if present) of each):

DF DF_Alllnclusive <ASN>  <XM.>, and

I B—bbsatetime ASN XM=>—sanet
DF DF_DFullTime <ASN>  <XM.>, and
DF DF _DTime <ASN>  <XML>.

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

7.24 Data Element: DE_DMonth

Use: The DSRC style month is a simple value consisting of integer values from one to 12 representing the
month within ayear. The value of 15 SHALL represent an unknown value. The range 13 to 14 and the
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value zero are all reserved.

ASN.1Representation:
DMonth ::= |INTEGER (0..15) -- units of nonths

XML Representation:
<xs: si npl eType name=" DMont h" >
<xs:annot ati on>
<xs: docunent ati on>
units of nonths
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:unsi gnedByte">
<xs: max|l ncl usi ve val ue="15"/>
</xs:restriction>
</ xs: sinpl eType>

Used By:| This entry is directly used by the following 6 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM2>, and
DF DF_DDate <ASN>_ < XM.>, and
DF DF_DDateTime <ASN> <XM.>, and
DF DF_DFullTime <ASN> <XM.>, and
DF DF_DMonthDay <ASN> <XM.>, and
DF DF_DYearMonth <ASN>  <XM.>,

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

7.25 Data Element: DE_DOffset

Use: The DSRC style (time zone) offset is a simple'value consisting of a signed integer representing an
hour and|minute value set from -14:00 to +14:00-representing all the worlds local time zones in unitsof

minutes. [ The value of zero (00:00) may represent an unknown value. Note some time zones are do ot
align to hourly boundaries.

ASN.1Representation:
DOffset|::= INTEGER (-840:.840) -- units of mnutes from UTC tine

XML Representation:
<xs:sinpl eType name=z! BOf f set” >
KXS: annot at i.on>
<xs: doctment ati on>
uniits of mnutes from UTC tine
</ xs:=docunent ati on>
K/ xs:‘annot ati on>
<xsi\rfestriction base="xs:short">
<Xs: m nl nclusive val ue="-840"/>
XS maxl ncl usi ve val ue="840" 7/
</xs:restriction>
</ xs: si npl eType>

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

7.26 Data Element: DE_DrivenLineOffset

Use: The DrivenLineOffset is an integer value expressing the perpendicular offset from areference lane

-151 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

number that a computed lane is offset from. 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.1Representation:
DrivenLineOfset ::= INTEGER (-32767..32767)
-- LSB units are 1 cm

XML Representation: _ _
<xs:sinmpl eType name=" DrivenLi neCf fset" >
<xs:annot ati on>
<xs: docunent ati on>
LSB units are 1 cm
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:short">
<xs-minlnclusive value="-32767"/>
K/ xs:restriction>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard)(record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>~ VYV xXM_>, and
DF DF_VehicleComputedLane <ASN>' <XML>.

In additipn, this item may be used by data structures in other ITS standards)

7.27 Data Element: DE_DrivingWheelAngle

Use: The angle of the front (steering) wheel, expressed in a sighed (to the right being positive) valle with
units of (.3333 degrees and a range of plus or minus 42.33.degrees. The value of zero shall be when both

wheels ae pointed such as to drive the vehicle in a straight ahead direction (the tow-in angle of eagh side
being egqyial and canceling each other out). A value of-zero shall be sent when unavailable.

ASN.1Representation:
Drivi nglheel Angle ::= INTEGER (-127.(127)

-- USB units of 0.3333 degrees.
-- range of 42.33 degrees .each way

XML Representation:
<xs: sinpl eType name=" Dri vi ng\Weel Angl e" >
KXs: annot ati on>
<xs: docunent ati on>
LSB units of 0.3333 degrees.
a rangethof 42. 33 degrees each way
</ xs: document at i on>
K/ xs: annot.ation>
<xs:restkiction base="xs:byte">
<xs=m'nl ncl usi ve val ue="-127"/>
</ xs:¥estriction>
</ xs: si|mpl eType>

Used By: Thisentry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_VehicleStatus <ASN>  <XM_>,
In addition, thisitem may be used by data structures in other I TS standards.

7.28 Data Element: DE_DSecond
Use: The DSRC style second expressed in this data element is a simple value consisting of integer values
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from zero to 60999 representing the milliseconds within aminute. A leap second is represented by the
value range 60001 to 60999. The value of 65535 SHALL represent an unavailable vaue in the range of the
minute, other values from 61000 to 65534 are reserved.

ASN.1Representation:
DSecond ::= |INTEGER (0..65535) -- wunits of miliseconds

XML Representation:
<xs: sinmpl eType name=" DSecond" >
<xs:annot ati on>
<xs: docunent ati on>
units of mliseconds
</ xs: docunent ati on>
</ xs:annot ati on>
<xs:restriction base="xs:unsignedShort"/>
</ xs: si pptefype

Used By:| This entry is directly used by the following 5 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XME>, and
DF DF_DDateTime <ASN>- -« XM_> and
DF DF DTime <ASN>  <XML>, and
MSG MSG_BasicSafetyMessage Verbose SASN>  <XM.>, and
MSG MSG_IntersectionCollisionAvoidance (ICA) <ASN>  <XM.>,

In additipn, this item may be used by data structures in other I T.S'standards.

Remarks$:. The value contained in the DSecond data elementmust refer to a known point in time within

the DSRC system that is shared or understood by the user’community. This point in timeis typicaly the
moment yhen the position determination was made for-most messages (such as the BSM). Other
measurernents present in the same message (speed;-heading etc.) should be aligned to that moment|insofar
as possible in the implementation.

The need for aleap second arises from the difference between solar time and UTC time. Hereis a ugeful
referencq on this topic: http://tycho.usno.havy.mil/leapsec.html

7.29 Data Element: DE_DSignal Seconds

Use: The¢ DSRC style of sighal Seconds is a simple value consisting of an integer value from zero tq
30,000 representing atimewvalue of from 0 to 300 secondsin 10 millisecond units from the moment the
message|sissued.. Theother values SHALL represent an unknown value, and are reserved at thigtime.

ASN.1Rgpresentation:
DSi gnal feconds™ ::= | NTEGER (0..30000) -- units of 0.01 seconds

XML Représentation:
<XS: Si leType name="_DSi gnal Seconds" >

<xs:annot ati on>
<xs: docunent ati on>
units of 0.01 seconds
</ xs: docunent ati on>
</ xs:annot ati on>
<xs:restriction base="xs:unsi gnedShort">
<xs: maxl| ncl usi ve val ue="30000"/ >
</xs:restriction>
</ xs: sinmpl eType>

Used By: Thisentry isused directly by one other data structure in this standard, a DF called
DF Allinclusive <ASN> <XM.>, |n addition, thisitem may be used by data structures in other ITS

standards.
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Remarks: An unknown or indeterminate value shall be set to zero.

7.30 Data Element: DE_DSRC_M essagel D

Use: The DSRC Message ID is a data element used in each message to define which type of message
follows from the message set defined by this Standard. This data element is always the first value inside
the message and is used to tell the receiving application how to interpret the remaining bytes (i.e. what
message structure has been used).

ASN.1Representation:

DSRCmsgl D : : = ENUMERATED {
reserved (0),
al aCart eMessage (1), -- ACM
basi cSaf et yhMbssage (7) . == BSM heartheat nsg
basi|cSaf et yMessageVer bose (3), -- used for testing only
co nSaf et yRequest (4), -- CSR
enerjgencyVehi cl eAl ert (5), -- EVA
i ntgrsectionCollisionAlert (6), -- ICA
mapDat a (7), -- MAP, GD, intersections
nme rrections (8), ~-- NMEA
pr obeDat aManagenent (9), -- PDM
pr objeVehi cl eDat a (10), -- PVD
road|Si deAl ert (11), -- RSA
rtc rrections (12), -- RTCM
si gnal PhaseAndTi m ngMessage (13), -- SPAT

si gnal Request Message (14), -- SR™M
si gnjal St at usMessage (15), -- SSM
travlel erl nformation (16), -- TIM

- # LOCAL_CONTENT

al ues to 127 reserved for std use
al ues 128 to 255 reserved for |ocal ‘use

| eType name=" DSRCnsgl D" >
Kxs: annot ati on>
<xs: appi nf o>
reserved (0)
al aCart eMessage (1)~ ACM
basi cSaf et yMessage (2) -- BSM,
basi cSaf et yMessageVerbose (3) -- used for testing only
commonSaf et yRegquest (4) -- CSR
ermer gencyVehiel eAlert (5) -- EVA
i ntersectironCol lisionAlert (6) -- ICA
mapDat ao( 77 -- MAP
nmeaCorrections (8) -- NVEA
pr obebat aManagenent (9) -- PDM
probeVehi cl ebata (10) -- PVD
r-eadSi deAlert (11) -- RSA
rtcnCorrections (12) -- RTCM
si gnal PhaseAndTi mi ngMessage (13) -- SPAT
si gnal Request Message (14) -- SRM
ST gllai St at u:fv‘i:bbagc \15) —SSivt
travel erInformation (16) -- TIM
</ xs: appi nf o>
<xs: document ati on>
values to 127 reserved for std use
val ues 128 to 255 reserved for |ocal use
</ xs: docunent ati on>
</ xs:annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl nclusive val ue="0"/>
<xs: maxlncl usi ve val ue="16"/>
</xs:restriction>
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</ xs: si npl eType>
<xs:si npl eType>

<xs:restriction base="xs:string">

<XS:

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:

<XS:
<XS:

enuner ati on
enuner ation
enuner ati on
enuner ati on
enuner ati on
enuner ati on
enuner ati on
enuner ati on
enuner ation
enuner ati on

val ue="reserved"/ >
val ue="al aCart eMessage"/ >
val ue="basi cSaf et yMessage

"

val ue="basi cSaf et yMessageVer bose"/ >

val ue="comonSaf et yReques

val ue="energencyVehi cl eAlert"/ >

t"/>

val ue="intersectionCollisionAlert"/>

val ue="nmapDat a"/ >
val ue="nneaCorrections"/>

val ue="pr obeDat aManagenent "/ >

<xs:enumeration val ue="probeVehi cl eDat a"/ >

<XS:
<XS:

enuner ati on val ue="roadSi deAl ert"/>
enuner ati on val ue="rtcntCorrections"/>

XS: enuner at1on val ue="sI gnal PhaseAnd T m ngVessage /
<xs:enuneration val ue="si gnal Request Message"/ >
<xs:enuneration val ue="si gnal St at usMessage"/ >
<xs:enuneration value="travel erlnformation"/>

</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType>
<xs:restriction base="I|ocal : DSRCnsgl D" />
</ xs: si npl eType>
K/ Xs: uni on>
</ xs: si|mpl eType>
Used By:| This entry is directly used by the following 17 other data structures in this standard (recd
descriptiye name, ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN> <XM.> and
MSG MSG_A _la Carte (ACM) <ASN> <XM.> and
MSG MSG_BasicSafetyMessage (BSM) <ASN>  <XM_>, and
MSG MSG_BasicSafetyMessage. Verbose <ASN>  <XM_>, and
MSG MSG_CommonSafetyRequest (CSR) <ASN>  <XM.> and
MSG MSG_Emergency\VehicleAlert(EVA) <ASN>  <XM.>, and
MSG MSG_IntersectionCollisionAvoidance (ICA) <ASN>  <XM.> and
MSG MSG_MapData (MAP) <ASN>  <XM.>, and
MSG MSG ‘NMEA_Corrections (NMEA) <ASN>  <XM.>, and
MSG MSG_ProbeDataManagement (PDM) <ASN>  <XM.>, and
MSG MSG_ProbeVehicleData (PVD) <ASN>  <XM.>, and
MSG MSG_RoadSideAlert (RSA) <ASN> <XM_> and
VSG MSGRTCM _Corrections (RTCM) <ASHN A>T
MSG MSG_SignalPhaseAndTiming Message (SPAT) <ASN>  <XM.>, and
MSG MSG_SignalRequestMessage (SRM) <ASN>  <XM.>, and
MSG MSG_Signal StatusMessage (SSM) <ASN> <XM_> and
MSG MSG_Travelerinformation Message (TIM) <ASN>  <XML>,

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

rd type,

Remarks. Note: The three letter abbreviations shown in the ASN comments are sometimes used as
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shorthand terms for the subject messages in the documentation.

7.31 Data Element: DE_DY ear

Use: The DSRC style year is a simple value consisting of integer values from zero to 9999 representing the
year according to the Gregorian calendar date system. The value of zero SHALL represent an unknown
value.

ASN.1Representation:
DYear ::= |INTEGER (0..9999) -- units of years

XML Representation:
<xs:sinpl eType name=" DYear" >
<xs:annot ati on>

<xs: docunent ati on>
units of years

</ xs: docunent ati on>

K/ Xs: annot ati on>

<xs:restriction base="xs:unsi gnedShort">
<xs: max| ncl usi ve val ue="9999"/ >

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 6 other data structures in ithis standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and
DF DF_DDate <ASN>  <XM.> and
DF DF_DDateTime <ASN> <XM.>, and
DF DF_DFullTime <ASN> <XM.>, and
DF DF_DYearMonth <ASN> <XM.> and
MSG MSG_Travelerlnformation\Message (TIM) <ASN>  <XML>,

In additipn, thisitem may be used by data structures in other ITS standards.

7.32 Data Element: DE_ElevationConfidence

Use: This DE is used to providethe confidence interval of the 95% confidence level for the currently
reported yalue of DE_Elevation, taking into account the current calibration and precision of the serjsor(s)
used to npeasure and/or_¢calculate the value. This data element is only to provide the listener with
informatippn on the limitations of the sensing system; not to support any type of automatic error corlrecti on
or to imply a guaranteed maximum error. This data element should not be used for fault detection o
diagnosig, but if @'vehicle is able to detect a fault, the confidence interval should be increased accofdingly.

The frame ©freferences and axis of rotation used shall be accordance with that defined in SAE J670, Issued

1976-07 anmdits Successors. Note the defimitions provided i Figure T(TiTe AXiS Systemyanmd - Figure 2
(Directional Control Axis Systems).

ASN.1Representation:
El evati onConfidence ::= ENUMVERATED {
unavai |l able (0), -- B 0000 Not Equipped or unavail able
el ev-500-00 (1), B
el ev-200-00 (2), B' 0010 (200 m
el ev-100-00 (3), -- B 0011 (100 m
el ev-050-00 (4), -- B 0100 (50 m
-- B
B
B
B

' 0001 (500 m)

el ev- 020- 00 (5), 0101 (20 m
el ev-010- 00 (6), '0110 (10 m
el ev-005-00 (7), ‘0111 (5 m
el ev-002- 00 (8), 1000 (2 m
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el ev-001-00 (9), ~-- B'1001 (1 m
el ev-000-50 (10), -- B 1010 (50 cm
el ev-000-20 (11), -- B 1011 (20 cm
el ev-000-10 (12), -- B 1100 (10 cm
el ev-000-05 (13), -- B 1101 (5 cm
el ev-000-02 (14), -- B 1110 (2 cm
el ev-000-01 (15) -- B'1111 (1 cm
-- Encoded as a 4 bit value

XML Representation:
<xs: si npl eType name="
<xs:annot ati on>
<xs: appi nf o>

El evati onConfi dence" >

unavail able (0) -- B&apos; 0000 Not Equipped or unavail abl e
elev 500 00 (1) -- B&apos; 0001 (500 m
erev 200 00 (2) -- B&apos, 0010 (200~ 1)
elev 100 00 (3) -- B&apos; 0011 (100 m
elev 050 00 (4) -- B&apos; 0100 (50 m
elev 020 00 (5) -- B&apos; 0101 (20 m
elev 010 00 (6) -- B&apos; 0110 (10 m
elev 005 00 (7) -- B&apos;0111 (5 m
elev 002 00 (8) -- B&apos; 1000 (2 m
elev 001 00 (9) -- B&apos; 1001 (1 m
elev 000 50 (10) -- B&apos; 1010 (50 cm
elev 000 20 (11) -- B&apos; 1011 (20 cm
elev 000 10 (12) -- B&apos; 1100 (10 cm
elev 000 05 (13) -- B&apos; 1101 (5 cm
elev 000 02 (14) -- B&apos; 1110 (2 cm
elev 000 01 (15) -- B&apos; 1111 (1 cm

</ xs: appi nf 0>

<xs: document ati on>

Encoded as a 4 bit val ue
</ xs: docunent ati on>
K/ Xxs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:uns¥gnedl nt">
<xs: m nl ncl usi ve val ue=%0"/>
<xs: maxl| ncl usi ve vaktue="15"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction, base="xs:string">
<xs: enuneration val ue="unavail abl e"/ >

<xs:enuneration val ue="elev 500 00"/>
<xs:enuheration val ue="elev 200 00"/>
<xs:enuneration value="elev 100 00"/>
<xs:‘enuneration val ue="elev 050 00"/>
<xs»enuneration val ue="elev 020 00"/>
<Xs: enuneration value="elev 010 00"/>
<Xs:enuneration value="elev 005 00"/>
<xs:enuneration value="elev 002 00"/>
<xs:enuneration value="elev 001 00"/>
<xs:enuneration val ue="elev 000 50"/>
<xs-epuneration value="elev 000 20"/>
<xs:enuneration value="elev 000 10"/>
<xs:enuneration val ue="elev 000 05"/>
<xs:enuneration val ue="elev 000 02"/>
<xs:enuneration val ue="elev 000 01"/>

</xs:restriction>
</ xs: si npl eType >
</ xs: uni on>
</ xs: si npl eType>

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF _Allinclusive <ASN> <XM_>. [n addition, thisitem may be used by data structures in other ITS
standards.
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7.33 Data Element: DE_Elevation

Use: The Elevation data element represents the geographic position above or below the reference ellipsoid
(typically WSG-84). The 16-bit number has a resolution of 1 decimeter and represents an asymmetric

range of positive and negative values. The encoding isasfollows: the range 0x0000 to OXEFFF (0 to
61439 decimal) are positive numbers representing elevations from 0 to +6143.9 meters, i.e. above the
reference ellipsoid. The range O0xFOO1 to OXFFFF are negative numbers representing elevations from -

409.5 metersto -0.1 meters, i.e. below the reference ellipsoid. An elevation higher than +6143.9 metersis
represented OXEFFF. An elevation lower than -409.5 metersis represented OxFOO1. If the sending device

does not

know its elevation it shall encode the Elevation data element with 0xF0O0O.

Examples of this encoding are: the elevation O metersis encoded as 0x0000. The elevation -0.1 metersis
encoded as OxFFFF. The elevation +100.0 metersis encoded as Ox03ES.

ASN.1 R|
El evat i

1
-- H
=
:

--

XML Rel

<Xs:con
<XS

</ X
</ xs:co

epr esentation:
bn ::= OCTET STRING (SIZE(2))
decineter LSB (10 cm)
ncode el evations from O to 6143.9 neters
bove the reference ellipsoid as 0x0000 to OxEFFF.
ncode elevations from-409.5to -0.1 nmeters,

il.e. below the reference ellipsoid, as OxFO01l to OxFFFF

nknown as OxF000

Dr esentation:
pl exType nanme=" El evation" >
si npl eCont ent >
KXS: annot at i on>
<xs: docunent ati on>
1 decineter LSB (10 cm
Encode el evations from O to 6143.9 nneters
above the reference ellipsoid as 0x0000 to OxEFFF.
Encode el evations from-409.5t0Q,:0. 1 neters,
i.e. below the reference ellipsoird, as OxFOO1l to OxFFFF
unknown as OxF000
</ xs: docunent ati on>
K/ xs: annot ati on>
<xs: ext ensi on base="El evati on-string" >
<xs:attribute name="EncodiogType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs: enunerati pn val ue="base64Bi nary"/ >
</ xs:restriction>
</ xs:sinpl eType>
</xs:attribute>
K/ xs: ext ensi on>
5: si npl eCont ent >
npl exType>

<xs: sinpl eType nape="El evati on-string">

<XS§|

</ x
</ Xs: si

[ restricti on base="xs: base64Bi nary" >
<xs: | engbh val ue="3"/>

5: restriction>

mpl ‘€type >

Used By: —Thrsentrytsdirecttyusec-bythe-fotowimgzother datarstructores i this standard-(recor

descriptive name, ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_FullPositionV ector <ASN>  <XM.>, and
DF DF_Position3D <ASN>  <XM.> and
MSG MSG_BasicSafetyMessage Verbose <ASN>  <XM.>,

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

d type,

Remarks: The Elevation shall be taken from the spatial center of the vehicle, when avehicleis being
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measured.

7.34 Data Element: DE_EmergencyDetails

Use: The EmergencyDetails data element combines several bit level itemsinto a single word for efficient
transmission.

ASN.1Representation:
EmergencyDetails ::= |INTEGER (O0..63)
-- First two bit (MSB set to zero.
-- Conbining these 3 itens in the remaning 6 bits

-- sirenUse Si renl nUse
-- lightsUse Li ght bar | nUse
-- multi Mul ti Vehi cl eReponse

XML Rerk)r@entation:
<xs: sinpl eType name=" EnergencyDetail s" >
KXs: annot ati on>
<xs: docunent ati on>
First two bit (MSB set to zero.
Conbining these 3 itens in the renaning 6 bits

sirenUse Sirenl nUse
i ghtsUse Li ght bar I nUse
mul ti Mul ti Vehi cl eReponse

</ xs: docurent ati on>

K/ Xs: annot ati on>

<xs:restriction base="xs:unsignedByte">
<xs: max| ncl usi ve val ue="63"/>

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_EmergencyVehicleAlert(EVA) <ASN>  <XM.>,
In additipn, this item may be used by datastructures in other ITS standards.

7.35 Dgta Element: DE_EventFlags

Use: The Event Flags data element conveys the sender's state with regard to a set of events. For gach
event, the¢ sender has the option to set the flag to 1 if the stated criteria are met, but it is not requirefl to do
s0. The $et of event flags and their respective minimum criteria are listed below. These definitionsjand
criteriaafe normative< Fhe Event Flag data element should not be included in a Basic Safety Messgge
unless at[least one.évent flag is set to 1. When one or more criteria associated with an event are ng longer
satisfied the sender shall set the flag to zero in any Event Flag data element it sends. The presencelof the
Event Flﬁ 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 Event Flaglelement.
When a given event flag Is set to 1 the message might include related optional data as well. Consult each
specific application for further details and rules.

Further normative definitions of when to assert each event are given below.

e Hazard Lights. The hazard lights are active.

e StopLineViolation: The vehicle anticipatesit will pass the line without coming to a full stop
before reaching it.

e ABS: system activated exceeding 100 mSec in length and active
e Traction Control: system activated exceeding 100 mSec in length and active
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e  Stahility Control: system activated exceeding 100 mSec in length and active

o Hazardous Materials The vehicle known to be carrying hazardous material and is placarded as
such.

o Emergency Response: The vehicle is a properly authorized public safety vehicle, is engaged in a
service call, and is currently moving (lights and sirens may not be evident).

e Hard Braking: The vehicle has (or is) decelerated at arate of greater than 0.4g

e Lights Changed: The status of the external lighting of the vehicle has changed recently (the new
state of the lightsis presented in another element).

) lat tire: The vehicle has determined that at least one tire has run flat.

. isabled Vehicle: Any vehicle that considers itself disabled.

o Air Bag Deployment: At least one airbag has been deployed.
ASN.1Representation:

Event Fl ags ::= INTEGER (0..8192)

-- Wthl bits as defined:
event Hazar dLi ght s EventFlags ::= 1
event St opLi neVi ol ati on EventFlags ::= 2 --{Antersection Violati¢n
event ABSact i vat ed EventFlags ::= 4
evert Tracti onControl Loss EventFlags ::= 8
evet StabilityControl activated EventFlags ::=)\16
evert Hazar dousMateri al s Event Fl ags :¢.=,32
event Enmer gencyResponse Event Fl ags ::'= 64
evenlt Har dBr aki ng Event Fl ags'&: = 128
event Li ght sChanged Event Fl ags : : = 256
event W per sChanged Event Flags ::= 512
eventFlatTire Eventkl'ags ::= 1024
evept Di sabl edVehi cl e Event Fl ags ::= 2048
event Ai r BagDepl oynent Event Fl ags ::= 4096

XML Representation:
<xs:sinpl eType nane=" Event Fl ags! >
{xs: annot ati on>
<xs: docunent ati on>
Wth bits as.defined:
</ xs: docunent atiyon>
K/ Xs: annot ati on>
<xs:restriction-base="xs: unsi gnedShort" >
<xs: max| nehusi ve val ue="8192"/>
K/ Xs: restrietd on>
</ xs: si|mpl eType>

Used By:| Thistentry is directly used by the following 3 other data structures in this standard (record type,
descriptiyename, ASN.1, and XML name (if present) of each):

F DF_ANTNcIuSVe TASNS—<XVE=,amd
DF DF_VehicleSafetyExtension <ASN> <XM.>, and
MSG MSG_IntersectionCollisionAvoidance (ICA) <ASN> <XML>,

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

Remarks: This data element appears in the Part 11 section of the BSM, and is expected to be present when
various potential dangerous events (such as hard braking) have been declared by the sender. Additional
data elements in the message may provide more detail on the cause of this event.
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7.36 Data Element: DE_Extent

Use: The spatial distance over which this message applies and should be presented to the driver. Under
certain conditions some messages may never be shown to the driver of a vehicle if they are short in

duration and other conflicting needs supercede the display until such time as the subject message is no
longer relevant.

ASN.1Representation:
Extent ::= ENUMERATED {

usel nstantl yOnly (0),
useFor 3neters (1),
useFor 10neters (2),
useFor 50net ers (3),
useFor 100net er s (4),
useFor 500net er s (5),
us¢For 1000net er s (6),
usg¢For 5000net er s (7),
us¢For 10000neters (8),
usgFor 50000neters (9),
usgFor 100000neters (10),
forlever (127) -- very wide area

encode as a single byte

XML R

<XS: Si

resentation:
| eType nane="
<Xs:annotation>
<xs: appi nf o>
usel nstantlyOnly (0)
useFor3neters (1)
useFor 10neters (2)
useFor 50nmeters (3)
useFor 100neters (4)
useFor 500nmet ers (5)
useFor 1000neters (6)
useFor 5000neters (7)
useFor 10000neters (8)
useFor 50000neters (9)
useFor 100000neters (10)
forever (127) ver y\wi de area
</ xs: appi nf 0>
<xs:document ati on>
encode as a single byte
</ xs: docunent at i oR>
K/ Xs: annot ati on>
¥Xs: uni on>
<xs:si npl eType>
<xs:restyiction base="xs:unsignedlnt">
<xs.'m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="127"/>
<IXs'restriction>
<lxsnsi mpl eType>
%sY'si npl eType>
<xs:restriction base="xs:string">

<xs-enumerationvalue="uselnstantlvOonlyv"'/>
4 4

Extent" >

<XS:enuneration
<xs:enuneration
<Xs:enuneration
<XS:enuneration
<XS:enuneration
<xS:enuneration
<XS:enuneration
<XS:enuneration
<XS:enuneration
<XS:enuneration
<XS:enuneration
</xs:restriction>
</ xs:si npl eType >

val ue="useFor 3neters"/>

val ue="useFor 10net ers"/ >
val ue="useFor 50net ers"/ >
val ue="useFor 100net ers"/ >
val ue="useFor 500nmeters"/ >
val ue="useFor 1000nmet ers"/ >
val ue="useFor 5000net ers"/ >
val ue="useFor 10000net ers"/ >
val ue="useFor 50000net ers"/ >
val ue="useFor 100000net ers"/ >
val ue="forever"/ >
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</ xs: uni on>
</ xs: sinpl eType>

Used By: This entry is directly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_ValidRegion <ASN>  <XM.>, and
MSG MSG_RoadSideAlert (RSA) <ASN>  <XM.>,

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

Use: The status of various exterior lights encoded in a bit string which can be used to relate the-cugrent
vehiclesgttings.

The"Velicle Exterior Lights' Probe Data Element provides the status of all exterior lights.on the velicle.
As currently defined, these are: parking lights, headlights (o and hi beam, automati¢tight control), [fog
lights, dgytime running lights, turn signals (right / left) and hazard signals. Should the need for addjtional
types of light be needed, a new data element will be added.

ASN.1Representation:

ExteriofLights ::= |INTEGER (O..256)
-- Wth bits as defined:
al I 4 ghtsOF f ExteriorLights ::= 0
B' 0000- 0000
| owBeanmtHead! i ght sOn ExteriorLights ::=d
-- B 0000- 0001
hi ghBeanHead! i ght sOn ExteriorLi ghts & 2
-- B 0000-0010
| ef t|Tur nSi gnal On ExteriorLights ::= 4
-- B 0000-0100
ri gt TurnSi gnal On Exteriorkights ::= 8
-- B 0Q00- 1000
hazgr dSi gnal On ExteriorLi ghts ::= 12
--, MBL0000- 1100
aut gmat i cLi ght Contr ol On ExteriorLights ::= 16
B' 0001- 0000
dayt|i mreRunni ngLi ght sOn ExteriorLights ::= 32
-- B 0010- 0000
fogl ght On ExteriorLights ::= 64
B' 0100- 0000
par ki ngLi ght sOn ExteriorLights ::= 128
B' 1000- 0000

XML Representation;
<xs:sinpl eType-name=" ExteriorlLights" >
Kxs: dnhot at i on>
<X’s: docunent ati on>
Wth bits as defined:
TXS: docunent ation
</ xs: annot ati on>
<xs:restriction base="xs:unsi gnedShort">
<xs: max| ncl usi ve val ue="256"/>
</xs:restriction>
</ xs: si nmpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_VehicleStatus <ASN>  <XM.>,
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In addition, this item may be used by data structures in other ITS standards.

7.38 Data Element: DE_FurtherInfol D

Use: This data element provides a link number to other messages (described here and in other message set
standards) which relate to the same event. Use zero when unkown or not present.

ASN.1Representation:

Furtherinfol D ::= OCTET STRING (SIZE(2))
-- a link to any other incident
-- information data that nmay be avail able
-- in the nornal ATIS incident description
-- or other nessages
-- tw value bytes in length

XML Rerk)r@entation:
<xs:conpl exType nane=" Furtherlnfol D" >
<xs| si npl eCont ent >
Kxs: annot ati on>
<xs: docunent ati on>
a link to any other incident
informati on data that nay be avail able
in the normal ATIS incident description
or other nessages
two value bytes in length
</ xs: docunent ati on>
K/ Xs: annot ati on>
<xs: extension base="Furtherlnfol D-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN"®
<xs: enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si mpl eType>
</xs:attribute>
K/ Xs: ext ensi on>
</ xp: si mpl eCont ent >
</ xs: cojmpl exType>
<xs: si npl eType nane="Furt her| nfolD string">
<xsf restriction base="xs:base64Bi nary" >
<xs: | ength val ue="3"/>
</ xp:restriction>
</ xs: si|mpl eType >

Used By:| This entry is directly_used by the following 3 other data structures in this standard (record type,
descriptiye name, ASN.1, and. XML name (if present) of each):

DF DE*AllInclusive <ASN>  <XM.>, and
MSG MSG_RoadSideAlert (RSA) <ASN>  <XM.>, and
MSG MSG_Travelerinformation Message (TIM) <ASN>  <XML>,

In add|t| n=thic itam mav ha vusad hv data ctructiras in othar | TS ctandards
SR HSHEHR- ey B ety —tdta-StiGtHit H-OtHETo-StaRta-oS:

Remarks: Some message sets allow a request of other relevant messages by use of this ID, some others do
not. Some messages do not yet support this ID and force the message receiver to sort the recovered
message to align event geographically. Thisis expected to be an area of harmonization. Developers should
also note that data from different source agencies can vary with the numbering used as well.

7.39 Data Element: DE_GPSstatus

Use: The DE_GPSstatus data element is used to relate the current state of a GPS system in terms of its
genera health, lock on satellites in view, and use of any correction information. Various bits can be
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asserted (made to a value of one) to reflect these values.

ASN.1Representation:

GPSstatus ::= BIT STRING {
unavai |l abl e (0), -- Not Equipped or unavail able
i sHeal t hy (1),
i shbni tored (2),
baseSt ati onType (3), -- Set to zero if a noving base station,
-- set to one if it is a fixed base station
aPDOPof Under 5 (4), -- A dilution of precision greater then 5
i nVi ewtr Under 5 (5), -- Less then 5 satellites in view
| ocal CorrectionsPresent (6),

net wor kCorrecti onsPresent (7)
} -- (SIZE(1))

XML Representation:
<xs:sinpl eType name="GPSst at us-item >
KXS: annot at i on>

<xs: appi nf o>

unavail able (0) -- Not Equi pped or unavail able

i sHeal thy (1)

i sMonitored (2)

baseStati onType (3) -- Set to zero if a noving based{station ,
-- set toone if it is a fixed base station

aPDOPof Under5 (4) -- A dilution of precision greater then 5

i nVi ewOf Under5 (5) -- Less then 5 satellites in\view

| ocal CorrectionsPresent (6)
net wor kCorrecti onsPresent (7)
</ xs: appi nf o>
<xs: docunent ati on>
(SIZE (1) )
</ xs: docunent ati on>
K/ Xs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:int">
<xs: m nl ncl usive val ue="0%A>
<xs: max| ncl usi ve val ue="7"/ >
</xs:restriction>
</ xs: si mpl eType>
<xs: si npl eType>
<xs:restriction base=z"xs:string">
<xs:enuneration,wval ue="unavail abl e"/ >
<xs: enunerati on val ue="i sHeal t hy"/ >
<xs:enuner ati on val ue="i shoni t ored"/ >
<xs: enuperati on val ue="baseStati onType"/ >
<xs:enunefration val ue="aPDOPof Under 5"/ >
<xs:ehuneration val ue="i nVi ewdX Under 5"/ >
<xs.'erfunerati on val ue="I ocal CorrectionsPresent"/>
<xs»enunerati on val ue="net wor kCorrecti onsPresent"/>
</Xsyrestriction>
</ xs.si-npl eType >
K/ xs:dnivon>
</ xs: si|mpl elype>
<xs: si nplelype name=" GPSst at us" >
<XSki=St |t an\Jlrlv\n—" CPSstatus.itom />

</ xs: sinmpl eType>

Used By: This entry is directly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.> and
DF DF_PathHistory <ASN>  <XM.> and
DF DF_VehicleStatus <ASN>  <XM.>.

In addition, this item may be used by data structures in other ITS standards.
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Remarks: A GPS set with unknown health and not tracking or corrections would be represented by all

zeros. A value of zero shall be used when the datais unavailable.

7.40 Data Element: DE_HeadingConfidence

Use: ThisDE is used to provide the confidence interval of the 95% confidence level for the currently
reported value of DE_Heading, 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 avehicle is able to detect a fault, the confidence interval should be increased accordingly.

ASN.1Representation:

Headi ngfonfi dence ::= ENUMERATED {
unayail able (0), -- B 000 Not Equipped or unavail able
pred45deg (1), -- B 001 45 degr ees
predl0deg (2), -- B 010 10 degr ees
pr ed05deg (3), -- BO0O11 5 degr ees
predO0ldeg (4), -- B10O0O 1 degrees
prec0-1deg (5), -- B 101 0.1 degrees
precl0- 05deg (6), -- B 110 0.05 degrees
precf0- Oldeg (7) -- B 111 0.01 degrees
}
-- Hncoded as a 3 bit val ue

XML Representation:

<xs: sinpl eType name=" Headi ngConfi dence" >

KXS: annot at i on>
<xs: appi nf o>

unavail able (0) -- B&apos; 000 Not Equi pped or
prec45deg (1) -- B&apos; 004\ 45 degr ees
preclOdeg (2) -- B&apos;010 10 degr ees
prec05deg (3) -- B&apos;01l1 5 degr ees
precOldeg (4) -- B&apos; 100 1 degr ees
precO 1deg (5) --,B&apos;101 0.1 degrees
precO 05deg (6) --_B&apos; 110 0.05 degrees
precO Oldeg (7) -.- B&apos;111 0.01 degrees

</ xs: appi nf o>
<xs: docunent ati on>
Encoded as @ 3 bit val ue
</ xs: docunentati on>
K/ Xs: annot atfon>
£XS: uni on>
<xs: si\npl eType>
&xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="7"/>
</xs:restriction>

unavai |l abl e

</ xs:sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enumneration val ue="unavail abl e"/>
<xs: enuneration val ue="prec45deg"/ >
<xs:enuneration val ue="preclOdeg"/>
<xs: enuneration val ue="prec05deg"/ >
<xs:enuneration val ue="prec0ldeg"/>
<xs: enuneration val ue="precO 1deg"/>
<xs:enuneration val ue="precO 05deg"/>
<xs: enuneration val ue="precO Oldeg"/>
</xs:restriction>
</ xs:si npl eType >
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</ xs: uni on>
</ xs: sinpl eType>

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF_Allinclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS

standards.

7.41 Data Element: DE_Heading

Use: 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 defined by
the WSG-84 coordinate system and its reference ellipsoid. Headings "to the east" are defined as the
positive direction. A 2 byte value when sent, ava ue of 28800 shall be used when unavailable. When sent
by a vehilcle, this element indicates the orientation of the front of the vehicle.

ASN.1Representation:
Headi ng| :: = | NTEGER (0..28800)
-- USB of 0.0125 degrees
-- A range of 0 to 359.9875 degrees

XML Representation:
<xs: sinpl eType name=" Headi ng" >

KXS: annot ati on>
<xs: docunent ati on>
LSB of 0.0125 degrees
A range of 0 to 359.9875 degrees
</ xs: docunent ati on>
< xs: annot ati on>
<xs:restriction base="xs:unsignedShort">
<xs: maxl ncl usi ve val ue="28800"/ >
K/ xs:restriction>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following-4other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM_> and
DF DF_FullPositionV.ector <ASN> <XM.> and
DF DF_Intersection <ASN>  <XM_>, and
MSG MSG_BasieSafetyMessage Verbose <ASN>  <XM_>,

In additipn, this item may beused by data structures in other ITS standards.
Remarks$: Note that othér one byte heading data elements are found in other parts of ITS.

7.42 Dgta Etement: DE_HeadingSlice

Use A DDEWused to define a set of sixteen 22.5 degree slices of a unit circle (defined as 0~360 degregs of
heading) which, when set to one, indicate that travel or motion along that angle is allowed. Typically used
to indicate a gross direction of travel to which the enclosing message or data frame applies. For example a
value of 0x8181 would indicate travel both directions due East and due West. A 2 byte value.

ASN.1Representation:
Headi ngSlice ::= OCTET STRING (SIZE(2))

-- Each bit 22.5 degree starting from
-- North and noving Eastward (clockw se)

-- Defi ne global enuns for this entry
noHeadi ng Headi ngSlice ::
al | Headi ngs Headi ngSlice ::

' 0000' H
' FFFF' H
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f ronD00- Ot 0022- 5degr ees Headi ngSli ce = '0001'H
fronD22- 5t 0045- 0degrees  Headi ngSlice = '0002'H
fronD45- 0t 0067- 5degr ees Headi ngSl i ce = '0004'H
fronD67- 5t 0090- 0Odegrees  Headi ngSlice = '0008'H
fronD90- 0t 0112- 5degrees  Headi ngSlice = '0010'H
fromll2- 5t 0135- Odegr ees Headi ngSl i ce = '0020'H
froml35- 0t 0157- 5degr ees Headi ngSl i ce = '0040'H
froml57- 5t 0180- Odegr ees Headi ngSl i ce = '0080'H
froml80- 0t 0202- 5degr ees Headi ngSl i ce = '0100'H
fronR02- 5t 0225- 0degr ees Headi ngSl i ce = '0200'H
from25- 0t 0247- 5degr ees Headi ngSl i ce = '0400'H
fronR47- 5t 0270- Odegr ees Headi ngSl i ce = '0800'H
fronR70- 0t 0292- 5degr ees Headi ngSl i ce = '1000'H
frorff92-5t 031b- Udegr ees _ Headl ngsl1ce = - 2000 H
fronB815- 0t 0337- 5degrees HeadingSlice ::= '4000'H
fronB37- 5t 0360- 0Odegr ees Headi ngSl i ce = '8000'H
XML Representation:
<xs:conpl exType nane=" Headi ngSlice" >
<xs| si npl eCont ent >
<Ixs: annot ati on>

</ x
</ xs:co

<xs: si npl eType name="Headi ngSl i‘césstri ng">

<XS|

<xs: document ati on>
Each bit 22.5 degree starting from
North and noving Eastward (cl ockwi se)
Define gl obal enuns for this entry
</ xs: docunent ati on>
K/ Xxs: annot ati on>
xs: ext ensi on base="Headi ngSlice-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN'>
<xs:enunerati on val ue="bas€64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
K/ Xs: ext ensi on>
5. si npl eCont ent >
pl exType>

[ restriction base="xs: base64Bi nary">
<xs: |1 ength value="3"/>

d type,

</xg$:restriction>

</ xs: si|npl eType >

Used By:[ This entry is directly used by the following 5 other data structures in this standard (recor

descriptiye name, ASN.%,.and XML name (if present) of each):
DF DF_AllInclusive <ASN> <XM.>, and
DF DF_RoadSignIiD <ASN> <XM.>, and
DE DF_ValidRegion <ASN> <XM.>, and
MSG MSG_ProbeDataManagement (PDM) <ASN>  <XM.>, and
MSG MSG_RoadSideAlert (RSA) <ASN>  <XML>,

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

Remarks: See aso the heading DE used to define a specific single heading value found in other parts of
the DSRC message set.
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7.43 Data Element: DE_Inter section Status Object

Use: The Intersection Status Object contains Advanced Traffic Controller (ATC) status information that
may be sent to local OBUs as part of the SPAT process.

ASN.1Representation:
I nt ersecti onSt at usoj ect

OCTET STRING (S| ZE(1))

-- wWith bits set as follows Bit #:

-- 0 Manual Control is enabled. Timing reported is per

-- programed val ues, etc but person at cabi net can

- - manual |y request that certain intervals are term nated

-- early (e.g. green).

-- 1 Stop Tinme is activated and all counting/tim ng has stopped.
-- 2 Intersection is in Conflict Flash.

-- 3 Preempt is Active

Reser ved
Reser ved
Reserved as zero

| exType name="
si npl eCont ent >
KXS: annot ati on>
<xs: docunent ati on>

with bits set as follows Bit #:

I ntersectionStatusObject”

0

Manual

Control

progranmmed val ues,

is enabl ed.
etc but

person at

>

Ti m ng reported is per
cabiqet can

manual |y request

t hat

certain intervals are term nated

early (e.g. green)

1 Stop Tine is activated and all eceunting/timng has stopped
2 Intersection is in Conflict Elash.

3 Preenpt is Active

4 Transit Signal Priority (A&SP) is Active

5 Reserved

6 Reserved

7 Reserved as zero

</ xs: docunment ati on>
K/ Xxs: annot ati on>
<xs: extension base="Intersecti-onSt at usObj ect-string" >
<xs:attribute name="Ene¢odi ngType" use="required">
<xs: si npl eType>
<xs:restricti on_base="xs: NMTOKEN" >
<xs:enumer at.i on val ue="base64Bi nary"/ >
</ xs:restrixction>
</ xs: si npl eType>
</xs:attribufe>
K/ Xs: ext ensi on>
5. si npl eCont.ént >
npl exType>
pl eType hame="I|nt ersecti onSt at usObj ect-string">
restriscti on base="xs: base64Bi nary">
<xs: lehgth val ue="2"/>
5. restriction>
npleType >

Used By: This entry is directly used by the following 4 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

</ x
</ xs:co
<XS:Ssin

<XS

</ x
</ Xs: si

DF DF_AllInclusive <ASN> <XM.> and
DF DF _Intersection <ASN>  <XM.>, and
DF DF_IntersectionState <ASN>  <XM.>, and
MSG MSG_Signal StatusMessage (SSM) <ASN>  <XM.>,

In addition, this item may be used by data structures in other TS standards.
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Remarks: All zero indicates normal operating mode.

7.44 Data Element: DE_Intersectionl D

Use: The IntersectionlD is used to globally and uniquely define an intersection within a country or region
ina32 bit field. Assignment rules for this value are established elsewhere and may use regional
assignment schemas that vary.

ASN.1Representation:

IntersectionlD ::= OCTET STRING (SIZE(2..4))
-- note that often only the lower 16 bits of this value
-- will be sent as the operational region (state etc) wll

-- be known and not sent each tinme

XML Representation:
<xs:conpl exType nane=" |ntersectionl D" >
<xs:|si npl eCont ent >
Kxs: annot ati on>
<xs: docunent ati on>
note that often only the lower 16 bits of this value
will be sent as the operational region (state etc) {(~witI
be known and not sent each tinme
</ xs: document ati on>
K/ Xxs: annot ati on>
<xs:extension base="IntersectionlDstring" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nar '/ >
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
K/ xs: ext ensi on>
</ xp: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType name="1ntersecti onl D- st Ki\ng" >
<xsfrestriction base="xs:base64Bi nary" >
<xs: m nLength val ue="3"/>
<xs: maxLengt h val ue="6"/>
</xp:restriction>
</ xs: si|mpl eType >

Used By:| This entry is directly used by the following 6 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF Alinclusive <ASN>  <XM.> and
DF DF" Intersection <ASN>  <XM.>, and
DF DF_IntersectionState <ASN>  <XM_> and
DE DF_Signal Request <ASN>  <XM_> and
MSG MSEtntersectionCottisonAvordance—(HEA) ASN XME=>ard
MSG MSG_Signal StatusMessage (SSM) <ASN>  <XM.>,

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

Remarks: Values with the first three bytes set as zero are reserved for use as reference IntersectionlDs
(intersection which may be reused in other places by providing an ID and an anchor point to locate them).

7.45 Data Element: DE_J1939-71-Axle L ocation
Use: A data element reused from the SAE J1939 standard and to be encoded as. Low order 4 bits represent
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a position number, counting left to right when facing the direction of normal vehicle travel. The high order
4 bits represent a position number, counting front to back on the vehicle. 256 states/8 bit, 0 offset, Range:
0-255.

ASN.1Representation:
Axl eLocation ::= |INTEGER (0..127)

XML Representation:
<xs:sinmpl eType name=" Axl eLocation" >
<xs:restriction base="xs:unsignedByte">
<xs: maxl ncl usi ve val ue="127"/>
</xs:restriction>
</ xs: si nmpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiyeTame, ASN. L, and XM Tame (if presant) of eachy:

DF DF_Allinclusive <ASN>  <XM.>;5nd
DF DF_J1939-Data Items <ASN>  <XNE>.

In additipn, thisitem may be used by data structures in other ITS standards.

7.46 Data Element: DE_J1939-71-Axle Weight

Use: A data element reused from the SAE J1939 standard and to be enedded as: 0.5kg/bit, Odeg offget
Range: Of 32,127.5kg.

ASN.1Representation:
Axl eWei ght ::= | NTEGER (O0..65535)

XML Representation:

<xs: sinpl eType name=" Axl eWei ght" >
<xs:restriction base="xs:unsignedShext"/>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_J1939-Dataltems <ASN>  <XM.>,

In additipn, this item may beused by data structures in other ITS standards.

7.47 Dgta Element:-DE_J1939-71-Car go Weight

Use: A data elementreused from the SAE J1939 standard and encoded as. 2kg/bit, Odeg offset Range: O -
128,510kg.

ASN.1 Representation:

bt LA Lo Vil wll il ¥ wh ¥
Car goVe Hght———=—+NFEEER—(-6—65535)

XML Representation:

<xs:sinmpl eType name=" Car goWei ght" >
<xs:restriction base="xs:unsignedShort"/>

</ xs: si npl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_J1939-Data Items <ASN>  <XM.>,
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In addition, this item may be used by data structures in other ITS standards.

7.48 Data Element: DE_J1939-71-Drive Axle Lift Air Pressure

Use: A data element reused from the SAE J1939 standard and encoded as: Units of kPa/bit, O offset, O-
1000k Pa.

ASN.1Representation:
DriveAxleLiftAirPressure ::= |INTEGER (0..1000)

XML Representation:
<xs: si npl eType name=" DriveAxl|eLiftAirPressure" >
<xs:restriction base="xs:unsignedShort">
<xs: maxl ncl usi ve val ue="1000"/>
R XSTTEStTTCtTon

</ xs:si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard\(record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> ¢(-<XM_>, and
DF DF _J1939-Data Items <ASNB>, 7 <XM.>,
In additipn, this item may be used by data structures in other ITS standards,

7.49 Data Element: DE_J1939-71-Drive Axle L ocation

Use: A data element reused from the SAE J1939 standard and.encoded as: Low order 4 bits represgit a

position mumber, counting left to right when facing the direction of normal vehicle travel. The highjorder 4
bits reprgsent a position number, counting front to back en.the vehicle. 256 states/8 bit, 0 offset, Rahge: 0-
255.

ASN.1Representation:
DriveAx|eLocation ::= |NTEGER (0..255)

XML Representation:

<xs: si npl eType name=" DriveAx| €Locati on" >
<xs:restriction base="Xsiunsi gnedByte"/>
</ xs: si|mpl eType>

Used By:| This entry is directly-used by the following 2 other data structures in this standard (recorfl type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DE-AllInclusive <ASN>  <XM.>, and
DF DF_J1939-Data Items <ASN>  <XML>.

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

7.50 Data Element: DE_JI939-71-Drive Axle Lube Pressure

Use: A data element reused from the SAE J1939 standard and encoded units of: 4 kPalhit, 0 offset, O-
1000kPa.

ASN.1Representation:
Dri veAxl eLubePressure ::= INTEGER (0..1000)

XML Representation: _
<xs: sinpl eType name=" DriveAxl eLubePressure" >

<xs:restriction base="xs:unsi gnedShort">
<xs: max| ncl usi ve val ue="1000"/>
</ xs:restriction>
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</ xs: si npl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_J1939-Data Items <ASN>  <XM.>,

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

7.51 Data Element: DE_J1939-71-Drive Axle Temperature

Use: A data element reused from the SAE J1939 standard and encoded as: 1 deg C/bit, -40 deg C/bit offset
-40- 210fegC.

ASN.1Representation:
DriveAx|eTenperature ::= |INTEGER (-40..210)

XML Refpresentation: _
<xs: sinpl eType name=" DriveAx| eTenperature" >

<xs:restriction base="xs:short">

<xs: m nlnclusive val ue="-40"/>
<xs: maxl| ncl usi ve val ue="210"/>

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data stfuctures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF _J1939-Data ltems <ASN>  <XM.>,

In additipn, this item may be used by data structures;in‘other ITS standards.

7.52 Dgta Element: DE_J1939-71-Steering Axle Lube Pressure
Use: A data element reused from the SAEJ1939 standard and encoded as; 4 kPa/bit, 0 offset, 0-1000kPa.

ASN.1Representation:
St eeri ngAxl eLubePressure A= |NTEGER (0..255)

XML Representation:

<xs: si npl eType name=" \St eeri ngAx| eLubePr essure" >
<xs:restrictd.On’ base="xs: unsi gnedByte"/ >

</ xs: si|mpl eType>

Used By:| This entryi's directly used by the following 2 other data structures in this standard (record type,
descriptiye name;, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF _J1939-Data ltems <ASN>  <XM.>,

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

7.53 Data Element: DE_J1939-71-Steering Axle Temper ature

Use: A data element reused from the SAE J1939 standard and encoded as. 1 deg C/bit, -40 deg C/bit offset
-40-210deg C.

ASN.1 Representation:
St eeri ngAxl eTenperature ::= |NTEGER (O0..255)
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XML Representation:
<xs:sinmpl eType name=" Steeri ngAxl eTenperature" >

<xs:restriction base="xs:unsi gnedByte"/>
</ xs: si npl eType>

Used By: Thisentry isdirectly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_J1939-Data Items <ASN>  <XM.>,
In addition, thisitem may be used by data structures in other I TS standards.

Range:

TireLeakageRate ::= INTEGER (O..65535)

<xs: sinpl eType name=" TirelLeakageRate" >
dxs:restriction base="xs:unsi gnedShort"/>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_> and
DF DF_J1939-Data Items <ASN>  <XM.>,
In additipn, this item may be used by data structures'in other ITS standards.

7.55 Data Element: DE_J1939-71-Tire L ocation

Use: A data element reused from the SAE J1939 standard and encoded as. Low order 4 bits represent a

position humber, counting left to right'when facing the direction of normal vehicle travel. The high ¢rder 4
bits repragsent a position number,.counting front to back on the vehicle. 256 states/8 bit, 0 offset, Range: 0-
255.

ASN.1Representation:
TireLocgtion ::= |INTEGER (O0..255)

XML Representatien:
<xs: si npl eTypepwame=" TireLocation" >

<xs: Kestriction base="xs:unsignedByte"/>
</ xs: si|ml €Rype>

Used By Fhtse |t|y S dllcut:y tsed by the-foHowtt 10 2-otherdata-structurestthis—standard (I €cot type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and

DF DF_J1939-Data Items <ASN>  <XM_>,

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

7.56 Data Element: DE_J1939-71-TirePressure Threshold Detection
Use: A measure of the relative tire pressure observed. Encoded as per the value set used in SAE J1939.
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ASN.1Representation:

Ti rePressureThreshol dDetection ::= ENUMERATED ({
noDat a (0), ~-- B 000
over Pressure (1), -- B 001
noWar ni ngPr essur e (2), -- B o010
under Pressure (3), -- BO11
extreneUnder Pressure (4), -- B 100
undefi ned (5), -- B 101
errorlndi cator (6), -- B 110
not Avai | abl e (7), -- B 111

... -- # LOCAL_CONTENT
}

XML Representation:
<xs: si npl eType name=" TirePressureThreshol dDet ecti on" >
<xs:annot ation>
<xs: appi nf o>
noData (0) -- B&apos; 000&apos;
overPressure (1) -- B&apos; 001&apos;
noWar ni ngPressure (2) -- B&apos; 010&apos
under Pressure (3) -- B&apos; 011&apos;
ext reneUnder Pressure (4) -- B&apos; 100&apos;
undefined (5) -- B&apos; 101&apos;
errorlndicator (6) -- B&apos; 110&apos;
not Avai | able (7) -- B&apos; 111&apos;
</ xs: appi nf 0>
K/ Xs: annot ati on>
£XSs: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: mnlnclusive val ue="0"/>
<xs: max!| ncl usi ve val ue="7"/>
</xs:restriction>
</ xs: si mpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="nppata"/ >
<xs:enuneration val ue="overPressure"/>
<xs:enuneration val uez"noWarni ngPressure"/>
<xs:enuneration val te="under Pressure"/>
<xs:enuneration value="extreneUnder Pressure"/>
<xs: enumner ati on\al ue="undefi ned"/ >
<xs:enunerationyval ue="errorlndi cator"/>
<xs: enuner at i-on“val ue="not Avai | abl e"/ >
</xs:restriction>
</ xs:sinpl eType~>
<xs: si npl eType>
<xs:restniction base="local : TirePressureThreshol dDet ecti on" />
</ xs: si npkeType>
K/ XS: uni on>
</ xs: si|mpl eType>

Used By:| Thiséentry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DfF BFAtttrctosive ASN XM=>—and
DF DF_J1939-Data Items <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

7.57 Data Element: DE_J1939-71-TirePressure

Use: A data element reused from the SAE J1939 standard and encoded as. 4 kPalhit, O offset, 0-1000kPa.

ASN.1Representation:
TirePressure ::= INTEGER (0..1000)
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XML Representation: _
<xs:sinmpl eType name=" TirePressure" >

<xs:restriction base="xs:unsi gnedShort">
<xs: max| ncl usi ve val ue="1000"/>
</xs:restriction>
</ xs: si npl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_J1939-Data Items <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

7.58 Dgta Element: DE_J1939-71-Tire Temp

Use: A data element reused from the SAE J1939 standard and encoded as: .03125 deg C/bity=273 dgg C
offset, Range: -273 - 1735 deg C.

ASN.1Répresentation:
TireTe ;1= |INTEGER (0..65535)

XML Representation:

<xs: sinpl eType name=" TireTenp" >
<xs:restriction base="xs:unsignedShort"/>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_> and
DF DF_J1939-Data Items <ASN>  <XM.>,
In additipn, this item may be used by data struetures in other ITS standards.

7.59 Dgta Element: DE_J1939-71-Trailer Weight
Use: A data element reused from the SAE J1939 standard and encoded as: 2kg/bit, Odeg offset Range: O -

ASN.1Répresentation:
Trailerfeight ::= | NIEGER (O0..65535)

<xs:sinpl eType nahe=" Trail er Wi ght" >
<xs:resiriction base="xs:unsignedShort"/>

i type,

descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_J1939-Data Items <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM_>.

In addition, this item may be used by data structures in other ITS standards.
Remarks: Theterm "weight" is used in J1939, while the term "mass" is used in J2735.
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7.60 Data Element: DE_J1939-71-Whed End Elect. Fault
Use: A data element reused from the SAE J1939 standard and encoded as defined in that standard.
ASN.1Representation:

Wheel EndEl ect Fault ::= BIT STRING {
bi t One (1)
bi t Two (2)
bi t Three (3),
bi t Four (4)
}

XML Representation: _
<xs: si npl eType nane="\Wheel EndEl ect Faul t-iten >

<xs:annot ati on>
<xs:appinfo>
bitOne (1)
bitTwo (2)
bit Three (3)
bi t Four (4)
</ xs: appi nf o>
K/ Xxs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:int">
<xs: m nl ncl usi ve val ue="1"/>
<xs: max| ncl usi ve val ue="4"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="bitOne"/>
<xs:enuneration val ue="bitTwo"/>
<xs: enuneration val ue="bitThrege’/ >
<xs:enuneration val ue="bitFour"/>
</xs:restriction>
</ xs:sinpl eType >
K/ Xs: uni on>
</ xs: si|mpl eType>
<xs: si npl eType name=" Wheel EndEl ect’kaul t " >
<xsf list itenType="Weel EndEl ectFault-itenl/>
</ xs: si|mpl eType>

Used By:| This entry is directly used-by the following 2 other data structures in this standard (recor type,
descriptiye name, ASN.1, and XML ‘name (if present) of each):

DF DF_AdTInclusive <ASN>  <XM_>, and
DF DF.J1939-Data Items <ASN>  <XM_>,
In additipn, thisitefn may be used by data structures in other ITS standards.

7.61 DataElement: DE_J1939-71-Wheel Sensor Status

Use: A data €lement reused from the SAE J1939 standard and encoded as; 00:Off, 01:0n, 10: Not defined,
11: Not supported.

ASN.1Representation:

Wheel Sensor Status ::= ENUMERATED ({
of f (0),
on (1),

not Def i ned (2),
not Supoprted (3)
}

XML Representation:
<xs: sinmpl eType name=" \Weel Sensor St at us" >
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<xs:annot ati on>
<xs: appi nf o>
of f (0)
on (1)
not Def i ned (2)
not Supoprted (3)
</ xs: appi nf 0>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="3"/>
</xs:restriction>
</ xs: si nmpl eType>
<xs: si npl eType>
XS.TEStrTCilon base= Xs.string
<xs:enuneration value="off"/>
<xs:enuneration val ue="on"/>
<xs:enuneration val ue="not Defi ned"/ >
<xs: enuner ation val ue="not Supoprted"/>
</xs:restriction>
</ xs:si npl eType >
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures.in’this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.> and
DF DF_J1939-Data Items <ASN>  <XM.>,
In additipn, this item may be used by data structures in othep I TS standards.

7.62 Data Element: DE_L aneCount
Use: The DE_LaneCount data element provideSya count of the lanes.

ASN.1Representation:
LaneCoupt ::= INTEGER (0..255)N"the nunber of lanes to follow

XML Representation:
<xs: si npl eType name=" LaneCount" >
KXS: annot ati on>
<xs: docunent at’i,on>
the number~“of |anes to follow
</ xs: docunent ati on>
K/ Xs: annot.ati-on>
<xs:restricti on base="xs:unsi gnedByte"/>
</ xs: si|mpl eType>

Used By:| Thigentry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.> and
DF DF_MovementState <ASN> <XM.>,
In addition, this item may be used by data structures in other ITS standards.

7.63 Data Element: DE_L aneM aneuver Code

Use: The LaneManeuverCode data element is used to describe the specific use of a single lane from the
point of view of the lane description that contains it. In the use in the "connects to" case this means the
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way in which the subject lane is used by the lane that is being described. For example, a given lane may
represent the lane that a vehicle would enter when making a "left turn” from its current lane. More than
one lane may be the "left turn lane" so the use of these values among the set of lanesis not exclusive.

However, every lane can be only of one type at atime (from the perspective of the lane description that
contains it).

ASN.1Representation:

LaneManeuver Code ::= ENUMERATED {
unknown (0), ~-- used for N A as well
uTurn (1),
| eftTurn (2),
ri ghtTurn (3),
strai ght Ahead (4),
softLeftTurn (5),
sof t Ri ght Turn (6)
}

-- Malues to 127 reserved for std use
-- JValues 128 to 255 reserved for |ocal use

XML Representation:
<xs:sinpl eType nane=" LaneManeuver Code" >
KXS: annot ati on>
<xs: appi nf o>
unknown (0) -- used for N A as wel
uTurn (1)
leftTurn (2)
rightTurn (3)
strai ght Ahead (4)
softLeft Turn (5)
sof t Ri ght Turn (6)
</ xs: appi nf o>
<xs: docunent ati on>
val ues to 127 reserved for std sse
val ues 128 to 255 reserved for\ local use
</ xs: docunent ati on>
K/ Xxs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi vé\wval ue="0"/>
<xs: max| ncl usi(ve*val ue="6"/>
</xs:restriction>
</ xs: sinpl eType>
<xs:sinpl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unknown"/>
<xs.'enuneration val ue="uTurn"/>
<xs.*enuner ation val ue="Ileft Turn"/>
<Xs: enuneration val ue="right Turn"/>
€xs: enunerati on val ue="strai ght Ahead"/ >
<xs:enuneration val ue="softLeftTurn"/>
<xs: enuneration val ue="softRi ght Turn"/>
</xs:restriction>

[yeor ol ol AT oo

AR pA M
</ Xs: uni on>

</ xs:sinpl eType>

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

DF_Allinclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS
standards.

Remarks: Note: We reserve the upper bits for any other indications to be defined in the future, such as

enter afreeway or entering a private drive. Treated as an octet byte when used in the packed octets of the
"Connects To" data frame (no BER tagging is present in this small blob).
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7.64 Data Element: DE_L aneNumber

Use: The LaneNumber data element conveys a unique index value for alane used to refer to that lane by
other objects in the intersection map data structure. Lanes may be ingress (inbound traffic) or egress
(outbound traffic) in nature, as well as barriers and other types of specialty lanes. All lanes are numbered.
The LaneNumber, in conjunction with the intersection ID, forms a regionally unique way to address a
specific lanein that intersection.

ASN.1Representation:
LaneNunber ::= OCTET STRING (SIZE(1))

XML Representation:
<xs:conpl exType nanme=" LaneNunber" >

<XS:

si npl eCont ent >
<xs-extension base="laneNunber-string" >

</ x
</ Xxs:co

<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
K/ xs: ext ensi on>
5: si npl eCont ent >
npl exType>

<xs: si npl eType name="LaneNunber-string">

<XS:

</ x
</ Xs: si

Used By:
descripti

In additi

restriction base="xs: base64Bi nary">
<xs: |l ength val ue="2"/>

b restriction>

mpl eType >

This entry is directly used by the following 9 other ‘data structures in this standard (recor]
ename, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and
DF DF_BarrierLane <ASN> <XM.>, and
DF DF_CrosswakLane <ASN> <XM.>, and
DF DF_Signal ContrelZene <ASN> <XM.>, and
DF DF_Signal Request <ASN>  <XM.>, and
DF DF_Spefidlane <ASN>  <XM.>, and
DF DF tV ehicleComputedL ane <ASN> <XM.>, and
DF BF VehicleReferencel ane <ASN> <XM.>, and
MSG MSG_IntersectionCollisionAvoidance (ICA) <ASN>  <XM.>,

pon; this item may be used by data structures in other ITS standards.

d type,

Remarks: [T aglobally unique Tane number is needed, this can be obtained by combining the complete
intersection 1D with the lane number.

7.65 Data Element: DE_L aneSet

Use: The LaneSet data element is a sequence of one or more octets, where each octet represents one of the
lanes in an intersection.

ASN.1Representation:

LaneSet

::= OCTET STRING (SIZE(1..127))
each byte encoded as a: LaneNunber,
the collection of |anes, by num
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-- to which sone state data applies

XML Representation:
<xs: conpl exType nane=" LaneSet" >

<xs: si npl eCont ent >
<xs:annot ati on>
<xs:document ati on>
each byte encoded as a: LaneNunber,
the collection of Ianes, by num
to which sone state data applies
</ xs: docunent ati on>
</ xs:annot ati on>
<xs:extensi on base="LaneSet-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<XS.enunmeratl on val Ue="Daseo4abl lNdry 7/
</ xs:restriction>
</ xs: si npl eType>
</xs:attribute>
K/ xs: ext ensi on>
</ xp: si nmpl eCont ent >
</ xs: cojmpl exType>
<xs:sinpl eType name="LaneSet-stri ng">
<xsf restriction base="xs:base64Bi nary">
<Xs: m nLength val ue="2"/>
kxs: maxLength val ue="170"/>
</ xp:restriction>
</ xs: si|mpl eType >

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each);

DF DF_Allinclusive <ASN>  <XM.>, and

DF DF_MovementState <ASN>  <XML_>.
In additipn, this item may be used by data structuresin other ITS standards.

7.66 Data Element: DE_L aneWidth

Use: The LaneWidth data concept conveys the width of alanein LSB units of 1 cm. Maximum valyie
would bgalane of over 327 meters.

ASN.1Representation:
LaneW d ci= I NTEGER( (0..32767) -- wunits of 1 cm

XML Representation:;
<xs: si npl eType nane=" LaneW dth" >

KXS: annat\at’i on>
<xg:‘docunent ati on>
units of 1 cm
</ Xs: docunent ati on>
K/'Xs: annot ati on>
<xs:restriction base="xs:unsi gnedShort">
<xs: maxl ncl usi ve val ue="32767"/>
</xs:restriction>
</ xs: sinmpl eType>

Used By: This entry is directly used by the following 11 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_ApproachesObject <ASN>  <XM.>, and
DF DF_BarrierLane <ASN>  <XM_> and
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DF DF_CrosswakLane <ASN>  <XM.> and
DF DF_Intersection <ASN>  <XM.>, and
DF DF_ShapePointSet <ASN>  <XM.> and
DF DF_SignaControlZone <ASN> <XM.>, and
DF DF_SpecialLane <ASN>  <XM_>, and
DF DF_VehicleComputedLane <ASN> <XM.>, and
DF DF_VehicleReferencel ane <ASN> <XM.>, and
MSG MSG_Travelerinformation Message (TIM) <ASN>  <XML>,

In additi

Remarks:
center, described by the offsets found in its node list.

7.67 Dé

pon, this item may be used by data structures in other ITS standards.
Note that one half the lane width is used to find the "edge" of the lane, as measured frof

ita Element: DE_L atitude

hits

Use: The geographic latitude of an object, expressed in 1/10th integer micradegrées, as a 32 bit vallie and

with refe
ASN.1R

Latitude ::

B
-~ H

XML R

<XS: Si

</ xs: si

Used By:
descripti

ence to the horizontal datum then in use. The value 900000001 shal*be used when unavai
bpr esentation:
b ;.= |NTEGER (-900000000..900000001)

SB = 1/10 micro degree
roviding a range of plus-minus 90 degrees

resentation:
| eType name=" Latitude" >
KXS: annot ati on>
<xs: docunent ati on>
LSB = 1/10 micro degree
Providing a range of plus-mnus 90 degrees
</ xs: docunent ati on>
K/ Xs: annot ati on>
<xs:restriction base="xsint">
<xs: m nl ncl usi ve val(ue="-900000000"/ >
<xs: maxl| ncl usi ve val te="900000001"/ >
K/ xs:restriction>

npl eType>

This entry is directly used by the following 4 other data structures in this standard (recor]
e name, ASN.J5.and XML name (if present) of each):

able

d type,

In additi

DF DF_Allinclusive <ASN>  <XM_.>, and
DF DF_FullPositionV ector <ASN>  <XM.> and
PF DF_Position3D <ASN>  <XM.> and
MSG MSG_BasicSafetyMessage Verbose <ASN>  <XM.>,

on, this item may be used by data structures in other I TS standards.

7.68 Data Element: DE_LayerID

Use: The LayerID is a data concept used to uniquely identity the layer of a geographic map fragment such
as an intersection. Note that the layer type is used simply as a means to express a layer within a transmitted

message,
intersecti

it has no value as a unique or permanent naming system for the map object (such as an
on or any of its component parts).
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ASN.1Representation:
LayerI D ::= |INTEGER (0..100)

XML Representation:
<xs:si npl eType name=" Layer| D" >
<xs:restriction base="xs:unsignedByte">
<xs: maxl ncl usi ve val ue="100"/>
</xs:restriction>
</ xs: si mpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and

1SG MSG _MapData (l\/l A D) <ASN> <XM >

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

7.69 Data Element: DE_L ayer Type

Use: The LayerType is a data concept used to uniquely identity the type of information to be foungl in a
layer of & geographic map fragment such as an intersection.

ASN.1Representation:

Layer Type ::= ENUMERATED {
none (0),
m|xedCont ent (1), -- two or nore of the“bel ow types
gdqner al MapDat a (2)
i ntersecti onbDat a (3),
curveDat a (4)
r padwaySect i onDat a (5),
pdr ki ngAr eaDat a (6)
shar edLaneDat a (7),

) -- # LOCAL_CONTENT
}
--1 values to 127 reserved for std-use

--] values 128 to 255 reserved'or |ocal use

XML Representation:
<xs: si npl eType name=" Layer Type'" >
KXS: annot at i on>
<xs: appi nf o>
none (0)
m xedContent J(1) -- two or nore of the below types
gener al MapDat a (2)
i ntersectironData (3)
curveData (4)
roadway Sect i onData (5)
parki ngAr eabDat a (6)
shar edLaneData (7)
<Lxs" appi nf o>
<xs: docunent ati on>
values to 127 reserved for std use
val ues 128 to 255 reserved for |ocal use
</ xs: docunent ati on>
</ xs:annot ati on>
<XS: uni on>
<xs:si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nlnclusive val ue="0"/>
<xs: max!| ncl usi ve val ue="7"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="none"/>
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<XS:enuneration
<XS:enuneration

val ue="m xedContent"/>
val ue="gener al MapDat a"/ >

<xs:enuneration value="intersectionData"/>

<XS:enuneration
<XS:enuneration
<XS:enuneration
<XS:enuneration

val ue="curvebDat a"/ >

val ue="r oadwaySect i onDat a"/ >
val ue="par ki ngAr eabDat a"/ >

val ue="shar edLaneDat a"/ >

</xs:restriction>
</ xs: si npl eType >
<xs: si npl eType>
<xs:restriction base="Ilocal : Layer Type"
</ xs: sinpl eType>
</ Xs: uni on>
</ xs: sinmpl eType>

/>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,

descriptiye name, ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XM.>)and
MSG MSG_MapData (MAP) <ASN>  <XMD>,

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

7.70 Data Element: DE_LightbarinUse

Use: A data element in which the named bits are set to one if any sort ¢f/additional visible lighting-

alerting

system ig currently in use. Thisincludes light bars and the various.syimbols they can indicate as wgll as

arrow bogrds, flashing lights, (including back up alerts) and any ethér form of lighting not found on
Df this type or related to safety systems. Used to reflect any type or style of visual alerting

vehicles

vehicle i progressing and transmitting DSRC messages to ether nearby vehicles about its path.
ASN.1Representation:
Li ghtbafl nUse ::= ENUMERATED {

unjavai | abl e (0), ~-- Not ‘EqQui pped or unavail abl e

ngt | nUse (1), -- nonelactive

i fUse (2),

sifrenl nUse (3),

yel | onCauti onLi ghts (4),

s¢hool dBusLi ght s (5),

anr owSi gnsActi ve (6),

sljow\vbvi ngVehi cl e (),

frleqSt ops (8),

regserved ("9) -- for future use
}

XML Representation:;

<xs: sinpl eType nane="
Kxs: annatiat)i on>
<xsappi nf o>

Li ght bar I nUse" >

Upavai l able (0) -- Not Equipped or unavail able
notlnUse (1) -- none active
inUse (2)

normal
when a

STrentnose (3)
yel | onCauti onLi ghts (4)
school dBusLi ghts (5)
arrowSi gnsActive (6)
sl om\vbvi ngVehicle (7)
freqStops (8)
reserved (9) --
</ xs: appi nf o>
</ xs:annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="9"/>

for future use
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</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/ >
<xs:enuneration val ue="notl nUse"/ >
<xs:enuneration val ue="inUse"/>
<xs:enuneration val ue="sirenlnUse"/>
<xs:enuneration val ue="yel | owCauti onLi ghts"/>
<xs:enuneration val ue="school dBusLi ghts"/>
<xs:enuneration val ue="arrowSi gnsActive"/>
<xs:enuneration val ue="sl ow\bvi ngVehi cl e"/ >
<xs: enuneration val ue="freqStops"/>
<xs:enuneration val ue="reserved"/>
</xs:restriction>
</ xs:sinpl eType >
F7 XS ani on
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standafd\(record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> {~<XM_>, and
DF DF_VehicleStatus <ASN>. T <XM_>.

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

Remarks$. Seeaso the entry for ExteriorLights.

7.71 Data Element: DE_L ongitude
geographic longitude of an object, expressed in 4/20th integer microdegrees, as a 32 bit vilue

unavailalple.
ASN.1Répresentation:
Longitufle ::= INTEGER (-1800000000.%1800000001)

-- USB = 1/10 micro degree
roviding a range of plus-:fmnus 180 degrees

resentation:
| eType name=" Longit ude" >
qxs: annot ati on>
<xs: docunent at i on>
LSB = 1/ 20 Jmi cro degree
Providing-a range of plus-mnus 180 degrees
</ xs: docurent ati on>
K/ Xs: annot-ati on>
<xs: restri-Cti on base="xs:int">
<xs;w nl ncl usi ve val ue="-1800000000"/ >
<Xs7 maxl ncl usi ve val ue="1800000001"/ >
K/(xsirestriction>
</ xs: si eType>

Used By: This entry is directly used by the following 4 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_FullPositionVector <ASN> <XM.>, and
DF DF_Position3D <ASN>  <XM.> and
MSG MSG_BasicSafetyMessage Verbose <ASN>  <XML>,

In addition, thisitem may be used by data structures in other ITS standards.
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7.72 Data Element: DE_MAYDAY _Location_quality code

Use: A value representing the "goodness' of the position estimate (accuracy). The element is used to

convey the relative quality of a GPS generated location. This quality value is enumerated as shown, as
follows below.

ASN.1Representation:

Location-quality ::= ENUVERATED {

| oc- qual - bt 1m (0), -- quality better than 1 neter

| oc- qual - bt 5m (1), -- quality better than 5 neters

| oc- qual - bt 12m (2), -- quality better than 12.5 neters
| oc- qual - bt 50m (3), -- quality better than 50 neters

| oc- qual - bt 125m (4), -- quality better than 125 neters
| oc- qual - bt 500m (5), -- quality better than 500 neters
| oc- qual - bt 1250m (6), -- quality better than 1250 neters

one octet (0..7)

| eType nane="
KXs: annot ati on>
<xs: appi nf o>

Location-quality" >

loc qual btlm (0) -- quality better than 1 neter

loc qual bt5m (1) -- quality better than 5 neters

loc qual btl2m (2) -- quality better than 12.5-neters
loc qual bt50m (3) -- quality better than 50 heters

loc qual bt125m (4) -- quality better than_,125 neters

Il oc qual bt500m (5) -- quality better than™500 neters
loc qual bt1250m (6) -- quality better than 1250 neters
Il oc qual unknown (7) -- quality value_utgknown

</ xs: appi nf o>
<xs: document ati on>
3 bits, appends with loc-tech to mke one octet
</ xs: docunent ati on>
K/ Xs: annot ati on>
¥Xs: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">

(0..7)

<xs: max| ncl usi ve val ue="7"/>
</ xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">

<xs:enunefation value="loc qual btini/>
<xs:enufrerati on value="loc qual bt5ni/>
<xs: efhuneration value="loc qual bti2n'/>
<xs:‘enuneration value="loc qual bt50n/>
<xsisenuneration val ue="1oc qual bt125n'/>
<xS. enuneration value="loc qual bt500n'/>
<xs:enuneration value="loc qual bt1250ni/>

<xs:enuneration val ue="1Ioc
</ xs:restriction>
<[ xs: sinpl eType >
[/ X8: uni on>
</ xs:sinpl eType>

qual unknown"/>

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

Remarks: Thiselement was originally defined in J2313. From Section 8.35 "Location-Quality." This
element is used by the IEEE IM effort relating to the accuracy of location information.
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7.73 Data Element: DE_MAYDAY _L ocation_tech_code

Use: The technology used to determine the position of the vehicle. This element is used to convey what
type of technology was used to determine the position (other elements it is used with in messages). The
nav-system flag in the sender flag word shall be set to reflect the device technologies available.

ASN.1Representation:
Location-tech ::= ENUMERATED ({

| oc-tech-unknown (0), -- technology type unknown

l oc-tech-GPS (1), -- GPS technology only

| oc-t ech- DGPS (2), -- differential GPS (DGPS) technol ogy

| oc-tech-drGPS (3), -- dead reckoning system w GPS

| oc-t ech- dr DGPS (4), -- dead reckoning system w DGPS

| oc-tech-dr (5), -- dead reckoning only

| oc-tech- nav (6), -- autononous navigation system on-board

I dc-tech-fault (31) -- feature is not working

} -- (0..31) 5 bits, appends with loc-quality to make one octet
XML Representation:
<xs: si npl eType name=" Location-tech" >

KXS: annot at i on>
<xs: appi nf o>

loc tech unknown (0) -- technology type unknown

loc tech GPS (1) -- GPS technology only

loc tech DGPS (2) -- differential GPS (DGPS) t'echnol ogy
loc tech drGPS (3) -- dead reckoning system WGPS

loc tech drDGPS (4) -- dead reckoning system w DGPS

loc tech dr (5) -- dead reckoning only

loc tech nav (6) -- autononous navigati'eh system on-board
loc tech fault (31) -- feature is noth\worKking

</ xs: appi nf 0>
<xs:docunent ati on>
(0..31) 5 bits,
</ xs: docunent ati on>
K/ Xxs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xSJunsignedl nt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxl| ncl usi ve (val ue="31"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restrictien base="xs:string">

appends w th hoc=quality to make one octet

<xs:enuneration val ue="loc tech unknown"/>
<xs: enuneration value="loc tech GPS"/>
<xs:‘enunerati on val ue="loc tech DGPS"'/>
<xswenuneration value="loc tech drGPS"/>
<Xs: enuneration val ue="loc tech dr DGPS"/ >
<Xs:enuneration value="loc tech dr"/>
<xs:enuneration value="loc tech nav"/>
<xs:enuneration value="loc tech fault"/>

</xs:restriction>
</ xs:sinpleType >

</ Xs: uni on>
</ xs: si npl eType>

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF Allinclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS
standards.

Remarks: Thiselement was originally defined in J2313. From Section 8.15 "L ocation-Tech."
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7.74 Data Element: DE_MinuteOfTheY ear

Use: The DE_MinuteOfTheY ear is used to set the value of the current minute within the current year (used
to establish start and end times) for sending messages to travelers.

ASN.1Representation:
M nut eOf TheYear ::= |INTEGER (0..525960)

XML Representation:
<xs: si npl eType name=" M nut eCf TheYear" >
<xs:restriction base="xs:unsignedlnt">
<xs: maxl ncl usi ve val ue="525960"/ >
</xs:restriction>
</ xs:sinpl eType>

U$d By Thicaontnzic dirooths nieod by thao fallavwnna 2 athar data otriictiirac 11 thic ctandard (racar t e
: —Fhis-entr-is-directiy-tsed-by-the-folowing-2-other-data-siruetures-+r-this-standard-record type,

descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XMs=7and
MSG MSG_Travelerlnformation Message (TIM) <ASN>  <XINE>,

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

7.75 D3ata Element: DE_MinutesDuration

Use: The duration, in units of whole minutes, that a object persists for-\A value of 32000 means that the
object pefsists forever. The range 0..32000 provide for about 22.2 days'6f maximum duration.

ASN.1Representation:
M nut espuration ::= |NTEGER (0..32000) -- wunits“of mnutes

XML Representation:
<xs: si npl eType name=" M nut esDuration" >
£xs:annot ati on>
<xs: docunent ati on>
units of mnutes
</ xs: docunent ati on>
K/ Xs: annot ati on>
<xs:restriction base="xs:'unsi gnedShort" >
<xs: maxl ncl usi ve value="32000"/>
K/ xs:restriction>
</ xs: si|mpl eType>

Used By:| This entry is diregtly-used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, @and"XML name (if present) of each):

DF BF Alllnclusive <ASN> <XM.>, and
MSG MSG_TravelerInformation Message (TIM) <ASN>  <XML>,
In additijon, this item may be used by data structures in other ITS standards.

Remar kST NOTE also the DE_EXTent element used 1or Spatlal auratiron.

7.76 Data Element: DE_MsgCount

Use: The MsgCount data element is used to provide a sequence number within a stream of messages with
the same DSRCmsgI D and from the same sender. A sender may initialize this element to any value in the
range 0-127 when sending the first message with a given DSRCmsgID, or if the sender has changed

identity (e.g. by changing its TemporarylD) since sending the most recent message with that DSRCmsgID.
Two further use cases exist when the sender has not changed identity: When the rest of the message
content to be sent changes, the MsgCount shall be set equal to one greater than the value used in the most
recent message sent with the same DSRCmsgID  When the message content has not changed, the
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MsgCount is not changed. For this element the value after 127 is zero.

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

ASN.1 Representation:
MsgCount ::= |NTEGER (0..127)

XML Representation:
<xs: si nmpl eType name=" MsgCount" >
<xs:restriction base="xs:unsignedByte">
<xs: maxl ncl usi ve val ue="127"/>
</ xs:restriction>
</ xs: si nmpl eType>

Used By:| This entry is directly used by the following 9 other data structures in this standard (record type,

descriptiye name, ASN.1, and XML name (if present) of each):
DF DF_Allinclusive <ASN>  <XM:> and
MSG MSG_BasicSafetyMessage Verbose <ASN> ¢, <XM_> and
MSG MSG_CommonSafetyRequest (CSR) <ASN> ~ <XM_> and
MSG MSG_IntersectionCollisionAvoidance (ICA) <ASN> <XM_> and
MSG MSG_MapData (MAP) <ASN>  <XM.>, and
MSG MSG_RoadSideAlert (RSA) <ASN>  <XM_>, and
MSG MSG_RTCM_Corrections (RTCM) <ASN>  <XM_>, and
MSG MSG_SignalRequestMessage (SRM) <ASN>  <XM.> and
MSG MSG_Signal StatusMessage (SSM) <ASN>  <XM.>,

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

Remarks: In usage, some devices change their Temporary ID frequently, to prevent identity tracking,

while others do not. A change in Temperary 1D data element value (which also changes the m e

contents [n which it appears) implies that the MsgCount may also change value.

If a sendgr is composing a message'with new content with a given DSRCmsgID, and the TemporaryjlD has
not changied since it sent the previous message, the sender shall increment the previous value.

If a send¢r is composing amessage with new content with a given DSRCmsgID, and the TemporaryllD has
changed Eince it sent the'previous message, the sender may set the MsgCount element to any valid valuein
the rangq (includingincrementing the previous vaue).

D

If a sendgr is composing a message with the same content as the most recent message with the sam
DSRCmgglID}and less than 10 seconds have elapsed since it sent the previous message with that
DSRCmgglD, the sender will use the same MsgCount as sent in the previous message.

If a sender is composing a message with the same content as the most recent message with the same
DSRCmsgID, and at least 10 seconds have elapsed since it sent the previous message with that
DSRCmsgID, the sender may set the MsgCount element to any valid value in the range; this includes the
reuse 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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7.77 Data Element: DE_MsgCRC

Use: A two byte data element calculated over the payload bytes 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
valuesbytes found in between). Always placed as the very last data element in the message. The
generating polynomial used is the "CRC-CCITT" commonly expressed asx"16 + x"12+x"5+ 1. An

initial seed value of zero shall be used. Note that because the first byte of every DSRC message is never
zero (it is 0x30), framing errors due to incorrectly clocking initial zero values cannot occur. Note that the
MSB byte is aways transmitted first, following the typical ASN bytes order. When awell formed DSRC
message (including its last two bytes holding the CRC value) is decoded and input to the CRC process, the
resulting CRC should always be the value zero.

ASN.1Representation:
MsgCRC =

| exType name=" MsgCRC" >
<xs| si npl eCont ent >
Kxs: annot ati on>
<xs: docunent ati on>
created with the CRC CCI TT pol ynom al
</ xs: docunent ati on>
K/ Xxs: annot ati on>
<xs: ext ensi on base="MsgCRC string" >
<xs:attribute name="Encodi ngType" use="required>
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs:enuneration val ue="base64Bi nary" >
</xs:restriction>
</ xs: si nmpl eType>

</xs:attribute>
K/ xs: ext ensi on>

</ xp: si mpl eCont ent >
</ xs: cojmpl exType>
<xs: sinpl eType name="MsgCRC- stri ng">

<xsf restriction base="xs:base64Bi nany" >
<xs: |l ength val ue="3"/>

</ xp:restriction>
</ xs: si|mpl eType >

Used By:| This entry is directly used by the following 7 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.>, and
DF DF tRoadSigniD <ASN>  <XM.>, and
MSG MSG_A_la Carte (ACM) <ASN>  <XM.>, and
MSG MSG_EmergencyVehicleAlert(EVA) <ASN> <XM.>, and
MSG MSG_MapData (MAP) <ASN>  <XM_>, and
MSG MSG_RoadSideAlert (RSA) <ASN> <XML>, and
MSG MSG_Travelerlnformation Message (TIM) <ASN>  <XM.>,

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

7.78 Data Element: DE_MultiVehicleResponse

Use: A data element which is set if the vehicle transmitting believes that more than one vehicle (regardless
of the dispatch or command and control organization of those vehicles or their agency) are currently in-
route or involved in the response to the event. When received in a message by another vehicle OBU, this
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data element indicates to other vehicles that additional response vehicles may be converging to the same

location and that additional caution is warranted.

Used to indicate that more that one vehicle is responding and traveling in a closely aligned fashion

(one

after the other in aloose platoon formation). This DE is intended to be used with the DSRC public safety

vehicle operating in the area use case.

ASN.1Representation:

Mul ti Vehi cl eResponse ::= ENUMERATED {
unavai | abl e (0), -- Not Equipped or unavail abl e
singl eVehicle (1)
multiVehicle (2),

reserved (3) =-- for future use
}
XML Representation:
<xs:sinpl eType nane=" Ml ti Vehicl eResponse" >

KXS: annot at i on>
<xs: appi nf o>
unavail able (0) -- Not Equipped or unavail abl e
singleVehicle (1)
mul tiVehicle (2)
reserved (3) -- for future use
</ xs: appi nf 0>
K/ Xxs: annot ati on>
£XSs: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max!| ncl usi ve val ue="3"/>
</xs:restriction>
</ xs: si mpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string“s
<xs:enuneration val ue="unavaitabl e"/>
<xs: enuneration val ue="singleVehicle"/>
<xs:enuneration val ue="mdlti Vehi cle"/ >
<xs: enuneration val ue="teserved"/>
</xs:restriction>
</ xs:si npl eType >
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is used directly by one other data structure in this standard, a DF called
DF_Alllnclusive <ASN> <XM.>. In addition, thisitem may be used by data structuresin oth
standards.

7.79 Data Element. DE_ MUTCDCode

Use: The¢ DE_MUTCDCode data element is used to defined what basic MUTCD type a sign expres
falsinto

by TS

sion

ASN.1Ré&presentation-

MUTCDCode ::= ENUVERATED {
none (0), -- non-MJUTCDi nformation
regul atory (1), -- "R' Regulatory signs
war ni ng (2), -- "W warning signs
mai nt enance (3), -- "M Mintenance and construction
nmotori st Service (4), -- Mdtorist Services
gui de (5), -- "G Cuide signs
rec (6), -- Recreation and Cultural Interest

... -- # LOCAL_CONTENT
}
-- values to 127 reserved for std use

-- values 128 to 255 reserved for |local use
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XML Representation:
<xs: si npl eType name=" MJTCDCode" >

<xs:annot ati on>
<xs: appi nf o>

none (0) -- non-MJTCDi nformation

regul atory (1) -- &quot; R&quot; Regulatory signs

warning (2) -- &quot;Wquot; warning signs

mai nt enance (3) -- &quot; M&quot; Maintenance and construction
nmotori stService (4) -- Mtorist Services

guide (5) -- &quot; Gkquot; Cuide signs

rec (6) -- Recreation and Cultural Interest

</ xs: appi nf 0>
<xs: docunent ati on>
val ues to 127 reserved for std use
val ues 128 to 255 reserved for |ocal use
</ xs: docunent ati on>
</ xs:annotation>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="6"/>
</xs:restriction>
</ xs: si mpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="none"/ >
<xs:enuneration val ue="regul atory"/>
<xs:enuneration val ue="warni ng"/>
<xs:enuneration val ue="mai nt enance" />
<xs:enuneration val ue="notori st Servi ce"/ >
<xs: enuneration val ue="gui de"/>
<xs:enuneration value="rec"/>
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType>
<xs:restriction base="|ocal :MJTCDCode" />
</ xs: si npl eType>
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is directly used by-thefollowing 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and
DF DF_RoadSigniD <ASN>  <XML>,
In additipn, this item may:be used by data structures in other ITS standards.

Remarks: If sent, @ value of zero shall be used (for "generic sign") genera ITIS codes not meeting|a
MUTCD definitiOn:

7.80 DataElement- DE_NMEA Msghype
Use: The NMEA-MsgType provides the--- value defined in the 0183 NMEA standards for each message.

ASN.1Representation:
NMVEA- MsgType ::= |INTEGER (0..32767)

XML Representation:
<xs:sinmpl eType name=" NMEA- MsgType" >
<xs:restriction base="xs:unsignedShort">
<xs: maxl| ncl usi ve val ue="32767"/>
</xs:restriction>
</ xs: si nmpl eType>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_NMEA_Corrections (NMEA) <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

7.81 Data Element: DE_NMEA_Payload

Use: The NMEA Payload element contains the stream of bytes in the actual NEMA 0183 message that is
being sent.

ASN.1Répresentation:
NMEA- Palyl oad ::= OCTET STRING (SIZE(1..1023))

XML Representation:
<xs: conpl exType nane=" NMEA- Payl oad" >

<xs| si npl eCont ent >
Kxs: ext ensi on base="NVEA- Payl oad-string" >
<xs:attribute name="Encodi ngType" use="required">

<xs:sinpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si nmpl eType>

</xs:attribute>
K/ xs: ext ensi on>

</ xp: si npl eCont ent >
</ xs: conmpl exType>
<xs: si npl eType nane=" NMEA- Payl oad-string">

<xs| restricti on base="xs:base64Bi nary">
<xs: m nLength val ue="2"/>
<xs: maxLengt h val ue="1364"/>

</xp:restriction>
</ xs: si|nmpl eType >

Used By:| This entry is directly used by thefollowing 2 other data structures in this standard (recor type,
descriptiye name, ASN.1, and XML name\(if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_NMEA_Corrections (NMEA) <ASN>  <XM.>,
In additipn, this item may_be-Used by data structures in other ITS standards.

7.82 Data Element: DE_NMEA_Revision

Use: The specifie revision of the NMEA standard which is being used (if present). This is needed tp know
precisely| the\mapping of the messages types to their definitions, as well as some minor transport layer

H atanl | =l +la ol e
Orderlng GearswhenTecervecHimemodretntt:

ASN.1Representation:

NMEA- Revi sion ::= ENUMERATED {
unknown (0),
reserved (1),
revl (10),
rev2 (20),
rev3 (30),
rev4 (40),
revs (50),

;-

values to 127 reserved for std use

-192 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

values 128 to 255 reserved for |ocal use

XML Representation: o
<xs: si npl eType name=" NMEA- Revi si on" >

<xs:annot ati on>
<xs: appi nf o>
unknown (0)
reserved (1)
revl (10)
rev2 (20)
rev3 (30)
revd (40)
revs (50)
</ xs: appi nf o>
<xs: docunent ati on>
values to 127 reserved for std use
val ues 1Zo 10 Z595 reserved 10r 1 0Cal use
</ xs: docunent ati on>
K/ Xxs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="50"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unknown"/>
<xs:enuneration val ue="reserved"/ >
<xs:enuneration val ue="revl"/>
<xs:enuneration val ue="rev2"/>
<xs:enuneration val ue="rev3"/>
<xs:enuneration val ue="rev4"/>
<xs:enuneration val ue="rev5"/,S
</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType>
<xs:restriction base="I|ocal: NVEA- Revi si on" />
</ xs: sinmpl eType>
K/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is directly used, by-the following 2 other data structuresin this standard (record type,
descriptiye name, ASN.1, and XME\name (if present) of each):

DF DF_AHInclusive <ASN>  <XM_> and

MSG MSG. NMEA_Corrections (NMEA) <ASN>  <XM.>,
In additipn, this itefMmay be used by data structures in other ITS standards.

7.83 Data Etement: DE_NTCIPVehicleclass,

Use. The DE_NTCIP Vehicle class data element 1S constructed of two 4-bit nibbles defined by the
guidelines of NTCIP 1211 (Object Definitions for Signal Control and Prioritization (SCP)) except that the
range is extended to be 0..15 for each.

NTCIP Clause 3.1.1.1.4 defines Priority Request Vehicle Class Type asfollows. This object isthe 'PRG
requested' class type (relative priority of a request). The order of precedenceis by class type with 1 highest
and 10 (15 for this system) lowest. A request with a higher class type will override a lower class type.

NTCIP Clause 3.1.1.1.5 defines Priority Request Vehicle Class Level asfollows. This object isthe 'PRG
requested' class level (relative priority of a request within each class of request). The order of precedence

is by class type and then class level.
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1 is highest and 10 (15 for this system) lowest. A request with a higher class level does NOT override a
lower class level.

Note that the value zero is not in fact defined in the NTCIP system.

ASN.1Representation:

NTCl PVehi cl ecl ass ::= OCTET STRING (SIZE(1))
-- Wth bits set as per NICI P val ues
-- Priority Request Vehicle Cass Type
-- in the upper nibble
-- Priority Request Vehicle C ass Level
-- in the |ower nibble

XML Representation: _
<xs: conpl exType nanme=" NTCI PVehi cl ecl ass" >

<xs:sinpleContent>
Kxs: annot ati on>
<xs: document ati on>
Wth bits set as per NTClI P val ues
Priority Request Vehicle Cass Type
in the upper nibble
Priority Request Vehicle Cass Leve
in the | ower nibble
</ xs: docunent ati on>
K/ Xxs: annot ati on>
<xs: ext ensi on base="NTCl PVehi cl ecl ass-string" >
<xs:attribute name="Encodi ngType" use="required>
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enunerati on val ue="base64Bi nary V>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
K/ xs: ext ensi on>
</ xp: si npl eCont ent >
</ xs: cojmpl exType>
<xs: si npl eType nanme="NTCI PVehi cl ecl ass- spri ng" >
<xsf restriction base="xs:base64Bi nary">
<xs: |1 ength val ue="2"/>
</x§:restriction>
</ xs: si|mpl eType >

Used By:| This entry is directly used By the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Alllnclusive <ASN> <XM.>, and
DF DF«Sighal Request <ASN>  <XM_>,
In additijon, this itemmay be used by data structures in other ITS standards.

Remarks$:. Notethat the integer value range of 1..10 has been extended to become 0..15 in a one byjeoctet
inthe DYRC use of thisitem.

7.84 Data Element: DE_ObjectCount
Use: The DE_ObjectCount provides a count of various types of objects.

ASN.1Representation;
Obj ect Count ::= INTEGER (0..6000) -- a count of objects

XML Representation: _
<xs:sinmpl eType name=" Obj ect Count" >
<xs:annot ati on>
<xs: docunent ati on>
a count of objects
</ xs: docunent ati on>

-194 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

</ xs: annot ati on>
<xs:restriction base="xs:unsi gnedShort">
<xs: max| ncl usi ve val ue="6000"/>
</ xs:restriction>
</ xs: si npl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_MovementState <ASN>  <XML_>.
In addition, this item may be used by data structures in other ITS standards.

7.85 Dgta Element: DE_ObstacleDirection

Use: Asja companion data element to Obstacle Distance, this data element draws from the eutput of a
forward gensing system to report the obstacle direction from the vehicle detecting and reporting th
obstacle.| The datais expressed in degrees as azimuth relative to forward direction of vehicle.

ASN.1Representation: ) ) ) )
ObstaclleDirection ::= Heading -- Use the header DE for this unkess it proves different

XML Representation:
<xs: sinpl eType name=" Obstacl eDirection" >
Kxs: annot ati on>
<xs: docunent ati on>
Use the header DE for this unless it proves different
</ xs: docunent ati on>
K/ Xxs: annot ati on>
Kxs:restriction base =" Headi ng"/>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following-2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if presefit) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_VehicleStatus <ASN>  <XM.>,

In additipn, this item may be used by data structures in other ITSstandards.

7.86 Dgta Element: DE_ObstacleDistance

Use: Thif data elementydraws from the output of a forward sensing system to report the presence df an
obstacle gnd its measured distance from the vehicle detecting and reporting the obstacle. This infofmation
can be uged by read authorities to investigate and remove the obstacle, as well as by other vehiclegin
advising driversor on-board systems of the obstacle location. Distance is expressed in meters.

ASN.1Rgpreésentation:

ost acl ebrstemce———+HNTESER( 652

—m . r
) il LoD UuUlirt s Ul nmetcer s

XML Representation:
<xs: si nmpl eType name=" Obst acl eDi st ance" >
<xs:annot ati on>
<xs:docunent ati on>
LSB units of neters
</ xs: docunent ati on>
</ xs:annot ati on>
<xs:restriction base="xs:unsi gnedShort">
<xs: maxl ncl usi ve val ue="32767"/>
</xs:restriction>
</ xs: sinmpl eType>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM.>,

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

7.87 Data Element: DE_PayloadData
Use: A stream of octets to be exchanged.

ASN.1Representation:

Payl oadpata = OCTET STRING (SrZE(I - 2048))

XML Representation:
<xs: conpl exType nane=" Payl oadDat a" >
<xs| si npl eCont ent >
<xs: ext ensi on base="Payl oadData-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:sinpl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
K/ xs: ext ensi on>
</ xp: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType nanme="Payl oadDat a- stri ng">
<xsf restriction base="xs:base64Bi nary">
<xs: m nLength val ue="2"/>
<xs: maxLengt h val ue="2731"/>
</xp:restriction>
</ xs: si|mpl eType >

Used By:| This entry is used directly by one ather data structure in this standard, a DF called
DF Alllpclusive <ASN> <XM_>, Inaddition, thisitem may be used by data structuresin othg¢r ITS

standards.

7.88 Data Element: DE_Payload

Use: A data element to convey bulk information as a stream of bytes.

ASN.1Representation:
Payl oad| :: = OCTET{STRING (Sl ZE(1..64))

XML Representation:
<xs:conpl exType nane=" Payl oad" >
<xs| si-npleCont ent >
<XS: ext ensi on base="Payl oad-stri ng" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si mpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si nmpl eCont ent >
</ xs: conpl exType>
<xs: si npl eType nane="Payl oad-string">
<xs:restriction base="xs:base64Bi nary">
<xs: m nLengt h val ue="2"/>
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<xs: maxLength val ue="86"/>
</ xs:restriction>
</ xs:si nmpl eType >

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

DF _Allinclusive <ASN> <XM_>. [n addition, thisitem may be used by data structures in other ITS

standards.

7.89 Data Element: DE_PedestrianDetect

Use: A data element indicating the (possible) presence of one or more pedestrians or other objects in the

walk area, independent of the technology used to determine this.
ASN.1Representation:

Pedestr|anDetect ::= ENUMERATED {
none (0), -- (B0O0000001)
maybp (1), -- (B0O0000010)
one (2), -- (B0O0000100)
soneg (3), -- (B0O0001000) Indicates nore than one
} --| one byte

XML Representation:
<xs: sinpl eType name=" Pedestri anDetect" >
KXS: annot at i on>
<xs: appi nf o>
none (0) -- (B0O0000001)
maybe (1) -- (B00000010)
one (2) -- (B00000100)
some (3) -- (B00001000) I ndi cates moire than one
</ xs: appi nf o>
<xs: docunent ati on>
one byte
</ xs: docunent ati on>
K/ Xs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs+unsignedl nt">
<xs: m nlncl usive wvalue="0"/>
<xs: max| ncl usi ve \val ue="3"/>
</xs:restrictionx
</ xs: si mpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="none"/>
<xs:enuneration val ue="maybe"/>
<xs..enuneration val ue="one"/>
<xs.enuner ati on val ue="sone"/ >
</Xsyrestriction>
</ xs.si-pl eType >
K/ xs:dnivon>
</ xs: si|mpl elype>

Umd By Thic antnis directhy tisad by tha followina 2 other data structiras in thic ctandard (racod
T HHS-ERHY I S-aHEet Y HSEe By tHEHO BV RGOt Eeta-SeHetHH SR ES-SraRea-o ¥

descriptive name, ASN.1, and XML name (if present) of each):
DF DF_Allinclusive <ASN>  <XM_> and
DF DF_MovementState <ASN>  <XML_>,

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

7.90 Data Element: DE_PedestrianSignal State

type,

Use: A data element indicating either the current or the next signal state of a particular known pedestrian
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lane (depending on usage context). Used in the SPAT message. The data element is a 8-bit encoded string,
allowing multiple values to be indicated.

ASN.1Representation:

Pedestri anSi gnal State ::= ENUMERATED {
unavai | able (0), -- Not Equipped or unavail able
stop (1), -- (B0O0000001) do not walk
caution (2), -- (B0O0000010) flashing dont walk sign
wal k (3), -- (B0O0000100) wal k active
} -- one byte

XML Representation: _ .
<xs: si npl eType name=" Pedestri anSi gnal State" >

<xs:annot ati on>
<xs-apnpinfo>
unavail abl e (0) -- Not Equipped or unavail able
stop (1) -- (BOO0O00001) do not wal k
caution (2) -- (B00000010) flashing dont wal k sign
wal k (3) -- (BO0000100) wal k active
</ xs: appi nf o>
<xs: docunent ati on>
one byte
</ xs: docunent ati on>
K/ Xs: annot ati on>
£Xs: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedl nt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max!| ncl usi ve val ue="3"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string!>
<xs:enuneration val ue="unavaikhabl e"/ >
<xs:enuneration val ue="stopt/>
<xs:enunerationval ue="cantion"/>
<xs: enuneration val ue="wal k"/ >
</xs:restriction>
</ xs:si npl eType >
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML 'name (if present) of each):

DF DF_Adllfclusive <ASN>  <XM.>, and
DF DR-MovementState <ASN>  <XM_>,
In additipn, thisitemmay be used by data structures in other ITS standards.

7.91 DataElement: DE_PositionConfidence

Use: This DE is used to provide the confidence interval of the 95% confidence level for the currently
reported value of entries such as the DE_Position entries, taking into account the current calibration and
precision of the sensor(s) used to measure and/or calculate the value. It is used in the horizontal plane.
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. Thisdata
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 references and axis of rotation used shall be in accordance with that defined in SAE J670,
Issued 1976-07 and its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure

2 (Directional Control Axis Systems).
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Posi ti onConfi dence = ENUMERATED {
unavailable (0), =-- B 0000 Not Equipped or unavail able
a500m (1), -- B'0001 500m or about 5 * 10 ~ -3 decinal degrees
a200m (2), -- B 0010 200m or about 2 * 10 ~ -3 decinmal degrees
al00m (3), -- B'0011 100m or about 1 * 10 ~ -3 decinmal degrees
a50m (4), -- B 0100 50m or about 5 * 10 ~ -4 decimal degrees
a20m (5), -- B'0101 20m or about 2 * 10 ™ -4 decinmal degrees
alOm (6), -- B 0110 10m or about 1 * 10 ~ -4 decimal degrees
abm (7), -- B 0111 5m or about 5 * 10 ~ -5 decinmal degrees
a2m (8), -- B 1000 2m or about 2 * 10 ~ -5 deci mal degrees
alm (9), -- B 1001 1m or about 1 * 10 ~ -5 decimal degrees
a50cm (10), -- B 1010 0.50m or about 5 * 10 ™ -6 decimal degrees
a20cm (11), -- B 1011 0.20m or about 2 * 10 ~ -6 decinmal degrees
alocm (12), -- B'1100 O0.10m or about 1 * 10 ~ -6 decinal degrees
abcm (13), -- B'1101 0.05mor about 5 * 10 ~ -7 decimal degrees
az2c (14), -- B'1110 0.02m or about 2 * 10 ™~ -7 decinal degrees
alc (15) ~-- B'1111 0.0lmor about 1 * 10 ~ -7 decinal degrees
-- Hncoded as a 4 bit val ue
XML Representation:
<xs:sinpl eType nane=" PositionConfidence" >
Kxs: annot ati on>
<xs: appi nf o>
unavail able (0) -- B&apos; 0000 Not Equi pped ors uhavail abl e
a500m (1) -- B&apos; 0001 500m or about 5 * A0 ~ -3 decimal de
a200m (2) -- B&apos; 0010 200m or about 2/* 10 ~ -3 decimal de
al00m (3) -- B&apos; 0011 100m or about /A% 10 ~ -3 deci mal deg
ab0m (4) -- B&apos; 0100 50m or about/HN* 10 N -4 decinmal deg
a20m (5) -- B&apos; 0101 20m or about 2 * 10 "~ -4 decinmal deg
alOm (6) -- B&apos; 0110 10m or about* 1 * 10 ™ -4 decinal deg
abm (7) -- B&apos; 0111 5m or about 5 * 10 N -5 decinal degr
a2m (8) -- B&apos; 1000 2m or _about 2 * 10 ~ -5 decinmal degr
alm (9) -- B&apos; 1001 1m of\about 1 * 10 ~ -5 decinal degr
ab0cm (10) -- B&apos; 1010 0.50m or about 5 * 10 ~ -6 decinal d
a20cm (11) -- B&apos; 1011 0520m or about 2 * 10 ~ -6 decimal d
alOcm (12) -- B&apos; 1100 0-10m or about 1 * 10 ~ -6 decimal d
abcm (13) -- B&apos; 1101~ 0.05m or about 5 * 10 ~ -7 decimal de
a2cm (14) -- B&apos; 1110~ 0.02m or about 2 * 10 ~ -7 decinmal de
alcm (15) -- B&apos; 1111 0.01m or about 1 * 10 ~ -7 decimal de

4

</ xs: appi nf 0>
<xs: docunent ati on>
Encoded as a 4 bit val ue
</ xs: docunent at i_on>
K/ Xxs: annot ati on>
EXS: uni on>
<xs: si npl eType>
<xs:restyiction base="xs:unsignedlnt">
<x&.m nl ncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="15"/>
<[Xs:restriction>
<lXs»simpl eType>
£xsYsi npl eType>

<xs:restriction base="xs:string">

la—" 1

S onunnr of L an (sl aaviail abl ot
—erore ot Tot—yct oottt u

Or ees
Or ees
rees
ees
ees
ees
bes
bes
bes
egr ees
egr ees
egr ees
Or ees
Or ees
Or ees

val ue="a500nt'/ >

<Xs:enuneration

<xs:enuneration val ue="a200n'/ >
<xs:enuneration val ue="aloOnm'/>
<xs:enuneration val ue="as50nt/ >

<xs:enuneration val ue="a20nl'/ >

<xs:enuneration val ue="aloni'/ >

<xs:enuneration val ue="a5nm'/ >

<xs:enuneration val ue="a2n'/>
<xs:enuneration val ue="aln'/>
<xs:enuneration val ue="a50cnt/>
<xs:enuneration val ue="a20cm'/ >
<xs:enuneration val ue="alOcnt/>
<xs:enuneration val ue="abcni/>
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<xs:enuneration val ue="a2cnl'/ >
<xs: enuneration val ue="alcn'/>
</xs:restriction>
</ xs:si npl eType >
</ Xs: uni on>
</ xs:sinpl eType>

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

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.

7.92 Data Element: DE_PreemptState

Use: The PreemptState data element is used to relate the current preemption state of a signal-system.
this data element follows the values and definitions of the preemptState object/of NTCIP 1202

v2.19f akits starting point and adds values of 0 and 10.
ASN.1Representation:
Preempt ftate ::= ENUMERATED {
none (0), -- No preenption (sanme as Vvalue = 2)
ot he| (1), -- Cher
not Acti ve (2), -- Not Active (sane-aS value = 0)
not Acti veWthcCal | (3), -- Not Active WthyCal
entrlyStarted (4), -- Entry Started
trackService (5), -- Track Service
dwel (6), -- Dwel
l'i nkjActive (7), -- Link Acticve
exi st Start ed (8), -- Exit Started
maxi [munPr esence (9), -- Max Presence
ackpwl edgedBut Overridden (10), -- Ackow'edged but Over-ridden
... - # LOCAL_CONTENT
}
-- To use 4 bits,
-- tlypically packed with otheryfitens in a BYTE
XML Representation:
<XS: Si | eType name=" Preenpt State" >
Kxs: annot ati on>
<xs: appi nf o>
none (0) --( No preenption (sane as value = 2)
other (1)(-3 Cher
not Actjve-.(2) -- Not Active (same as value = 0)
not AetiweWthCall (3) -- Not Active Wth Cal
entryStarted (4) -- Entry Started
trackService (5) -- Track Service
dwell (6) -- Dwell
i nkActive (7) -- Link Active
existStarted (8) -- Exit Started
maxi munPresence (9) -- Max Presence
ackow edgedBut Overridden (10) -- Ackow edged but Over-ridden

</ xs: appi nf o>
<xs: docunent ati on>
To use 4 bits,
typically packed with other itenms in a | NTEGER (-128..127)
</ xs: docunent ati on>
</ xs: annot at i on>
<XS: uni on>
<xs:si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="10"/>
</xs:restriction>
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</ xs: si npl eType>
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs: enuneration val ue="none"/ >
<xs:enuneration val ue="other"/>
<xs: enuneration val ue="not Active"/>
<xs:enuneration val ue="notActiveWthCall"/>
<xs:enuneration value="entryStarted"/>
<xs:enuneration val ue="trackService"/>
<xs:enuneration val ue="dwell"/>
<xs:enuneration val ue="linkActive"/>
<xs:enumeration val ue="existStarted"/>
<xs:enuner ati on val ue="nmaxi munPr esence"/ >
<xs:enumeration val ue="ackow edgedBut Overri dden"/ >
</xs:restriction>
</ xs:si nmpl eType >

XS: S Npl elype

<xs:restriction base="l|ocal:PreenptState" />
</ xs: si npl eType>
K/ Xs: uni on>

DF _Alllpclusive <ASN> <XM_>, In addition, thisitem may be used by data Structures in other ITS

standards.
Remarks$: Used in the Signal State definition (a complex octet encoding).

7.93 Dgta Element: DE_Priority

Use: A
with othd

riority for the alert message, giving urgency of this message. A relative degree of merit compared
r similar messages for this type (not other messagedeing sent by the device, nor a priority] of
display urgency at the receiver).

At thistime, the lower five bits are reserved and shall’be set to zero. This effectively reduces the nymber of

priority Ievels to eight. The value of all zeros shall be used for "routine" messages such as roadside signage
where nat displaying the message to the driver is of only modestimpact. Thevalue 111xxxxx shall lhethe
highest Igvel of priority and shall be considerthe most important level. When choices of display order or

transmi

remaining 6 levels shall be used as determined by local conventions.

ASN.1Representation:

Priori

XML Representation:; o
<xs:conpl exType. name=" Priority" >
<xs| si npl eContlent >

ion order are considered, messages with this level of priority shall be given precedence. T

t OCTET STRI(NG™ (S| ZE(1))

Foll ow definition notes on setting these bits

KXs: anfiotat i on>
<xXs{ docunent ati on>

Fol l ow definition notes on setting these bits
</ xs: docunent ati on>

he

<IXs:annotatl on>
<xs:extension base="Priority-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si mpl eType>
</xs:attribute>
</ xs: ext ensi on>

</ xs: si npl eCont ent >
</ xs: compl exType>

<XS: Si
<Xs

npl eType name="Priority-string">
crestriction base="xs: base64Bi nary">
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<xs:length val ue="2"/>
</ xs:restriction>
</ xs:si nmpl eType >

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
MSG MSG_RoadSideAlert (RSA) <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that a well chosen roadway with a set of priority schemes chosen to be very well managed
can be thrown |nto chaos when an incident event occurs in it and when emergency response equment
P ding

5P

. = n:
PriorityState ::= ENUMERATED {

nonejAct i ve (0), -- No signal priority (safe)as value = 1)
none (1), -- TSP None

request ed (2), -- TSP Requested

actipe (3), -- TSP Active

actilveBut | hi bitd (4), -- TSP Reservice (astive but inhibited)
seccess (5), -- TSP Success

r enoyed (6), -- TSP Renoved

cl ear Fai | (7), -- TSP dear Fai

det ect Fai | (8), -- TSP Detect'CFail

det gct d ear (9), -- TSP Deteet d ear

abor (10), -- TSP Abort (needed to remmin on-line)
del ayTi m ng (11), -- TSR (Delay Tim ng

ext gndTi mi ng (12), -- TSP,Extend Tim ng

pregnpt Overri de (13), --~TSP Preenpt Over-ride
adaptiveOverride (14), --“~ISP Adaptive Over-ride

resef ved (15),
. - # LOCAL_CONTENTF

-- To use 4 bits,
-- tlypically packed with other itenms in a BYTE

XML Representation:
<xs:sinpleTypename=" PriorityState" >
Xs: apnotiati on>
<xS.appi nf o>
noneActive (0) -- No signal priority (same as value = 1)
none (1) -- TSP None
requested (2) -- TSP Requested
active (3) -- TSP Active
activeButlhibitd (4) -- TSP Reservice (active but inhibited)
seccess (5) -- TSP Success
renoved (6) -- TSP Renoved
clearFail (7) -- TSP Cdear Fail
detectFail (8) -- TSP Detect Fail
detectClear (9) -- TSP Detect O ear
abort (10) -- TSP Abort (needed to renmin on-line)
delayTiming (11) -- TSP Delay Timng
extendTimng (12) -- TSP Extend Tinmng
preenpt Override (13) -- TSP Preenpt Over-ride
adaptiveOverride (14) -- TSP Adaptive Over-ride
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reserved (15)
</ xs: appi nf o>
<xs: docunent ati on>
To use 4 bits,
typically packed with other itens in a INTEGER (-128..127)
</ xs: docunent ati on>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="15"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<XS. enuner at 1 on val Ue="noneActive />
<xs:enuneration val ue="none"/ >
<xs: enuneration val ue="requested"/>
<xs:enuneration val ue="active"/>
<xs:enuneration val ue="activeButlhibitd"/>
<xs:enuneration val ue="seccess"/>
<xs:enuneration val ue="renoved"/>
<xs:enuneration value="clearFail"/>
<xs:enuneration val ue="detectFail"/>
<xs:enuneration val ue="detectC ear"/>
<xs:enuneration val ue="abort"/>
<xs:enuneration val ue="del ayTi m ng"/>
<xs:enuneration val ue="extendTi m ng"/>
<xs:enuneration val ue="preenpt Overrigde’/)>
<xs:enuneration val ue="adapti veOverride"/>
<xs:enuneration val ue="reserved"/ >
</xs:restriction>
</ xs: si npl eType >
<xs: si npl eType>
<xs:restriction base="local :PrnjiorityState" />
</ xs: si npl eType>
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| Thisentry is used directly by onelother data structure in this standard, a DF called
DF_Allinclusive <ASN> <XM.>_ ln-addition, thisitem may be used by data structures in other ITS
standards.

Remarks$: Used in the Signal State definition (a complex octet encoding).

7.95 Dgta Element. DE_ProbeSegmentNumber

Use: The PSN enahles'usersto identify vehicle trajectory for alimited amount of time or over alimifed
distance.| It is randemly generated by a vehicle every 120 seconds or 1km, whichever comeslast. The
interval hetween’PSN changes is a random number of seconds between 0 and 10s or a random distance

between  antf 200m, whichever comes last. When sending messages containing a PSN, each messpge
must contaiasingle PSN

For Example when using the PSN in a Probe Data snapshot, al snapshots contained within a single
message must contain the same PSN. All remaining Snapshots with a PSN that has already been sent to an
RSU will be purged when the RSU communication link is broken. Event based Snapshots will not contain
aPSN.

ASN.1Representation:
Pr obeSegnent Number ::= |INTEGER (0..32767)

-- value deternmined by |ocal device
-- as per standard

XML Representation:
<xs:sinmpl eType name=" ProbeSegnment Nunber" >
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<xs:annot ati on>
<xs: docunent ati on>
val ue determ ned by |ocal device
as per standard
</ xs: docunent ati on>
</ xs: annot at i on>
<xs:restriction base="xs:unsi gnedShort">
<xs: maxl ncl usi ve val ue="32767"/>
</xs:restriction>
</ xs: sinmpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and

MSG MSG_ProbeVehicleData (PVD) <ASN>  <XM.>,
In additipn, this item may be used by data structures in other ITS standards.

7.96 Data Element: DE_RainSensor

Use: A general sensor of rain intensity which requires further interpretation by the ©EM for precisg
semantic|meaning.

The "Raip Sensor" Probe Data Element is intended to inform Probe Data Users as to how hard it w3
owing in the area the vehicle was traveling at the time the Prebe Data snapshot was taker]. The
value of fhe Rain Sensor data element ranges from 0-7, with O indic&ing "No Rain/Snow", 1 indicating
"Light Mfist", and 7 indicating "Heavy Downpour". This information could be sent to vehicles appfoaching
the area o warn drives of raining/snowing conditions ahead orjt’could provide Traffic Operation Centers

[2)

ASN.1Representation:

Rai nSengor ::= ENUMERATED ({
none (0)
I'ilght M st (1)
hgavyM st (2)

ght Rai nOrDrizzle (3)
rain (4)

der at eRai n (5)
hgavyRai n (6)
hgavyDownpour (@)
}

resentation:
| eType name=\ ‘Rai nSensor" >
Xs: annot ati)on>
<xs: appinf o>
none-( 0)
Jinght M st (1)
heavyM st (2)
lightRai nOrDrizzle (3)
rain (4)
nmoder at eRai n (5)
heavyRai n (6)
heavyDownpour (7)
</ xs: appi nf 0>
</ xs:annot ati on>
<XS:uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">
<xs:mnlnclusive val ue="0"/>
<xs: max!| ncl usi ve val ue="7"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
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<xs:restriction base="xs:string">
<xs: enuneration val ue="none"/ >

<xs:enuneration value="lightMst"/>
<xs:enuneration val ue="heavyM st"/>
<xs:enuneration value="lightRai nOrDrizzle"/>

<xs:enuneration value="rain"/>
<xs:enuneration val ue="noder at eRain"/>
<xs: enuneration val ue="heavyRai n"/ >
<xs: enuneration val ue="heavyDownpour"/ >
</xs:restriction>
</ xs: si npl eType >
</ xs: uni on>
</ xs: si nmpl eType>

Used By: Thisentry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM>, and
DF DF_VehicleStatus <ASN>  <XMCS,

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

Remarks: It is recommended that Automotive Manufacturers divide the range of ‘their Rain Sensorjsinto 8
resistance ranges corresponding to the above scale. For Example: a sensor thaf)has a resistance rarjge from
12K Ohnps (Max Rain Fall) to 250 Ohms (No Rain Fall) will have the following resistance value rangss:

#0=250 tp 1749 Ohms

# 1=1750{to 3249 Ohms

# 2=3250[to 4749 Ohms

# 3=4750{to 6249 Ohms

# 4=62501to 7749 Ohms
#5=7750{to 9249 Ohms

# 6=9250]to 10749 Ohms
# 7=10501 to 12000 Ohms

7.97 Data Element: DE_Requestedltem

Use: The Requested Item dataelement is used to specify what item (or items) is being requested inja
CommonSafetyRequest message sent to other vehicles. The requested item may be broadcast by gther
vehicles iIn the Part |1 €ontent of the BSM or the a la carte message that they transmit.

ASN.1Répresentation:
Request gdl tem .= ENUVERATED ({
reserved (0),
ite (1),
-= consisti ng of 2 elenpntg:
-- lights ExteriorLights
-- lightBar Li ght bar | nUse

itenB (2),
-- consisting of:
-- wipers a SEQUENCE

itenC (3),

-- consisting of:

-- brakeStatus Br akeSyst enfst at us
itemD (4),

-- consisting of 2 elenents:
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Br akeAppl i edPressure
CoefficientOf Friction

itenE (5),
-- consisting of 4 elenents:
-- sunbDat a SunSensor
-- rainbData Rai nSensor
-- airTenp Anbi ent Ai r Tenper at ure
-- airPres Anbi ent Ai r Pressure
itenF (6),
-- consisting of:
-- steering a SEQUENCE
itenG (7),
-- consisting of:
- accel Sets a SEQUENCE
itenH (8),
-- consisting of:
-- object a SEQUENCE
iten (9),
-- consisting of:
-- full Pos Ful | Posi ti onVect or
itenp (10),
-- consisting of:
-- position2D Posi ti on2D
i tenK (11),
-- consisting of:
-- position3D Posi ti on3D
itenL (12),
-- consisting of 2 elenents:
-- speedHeadC SpeedandHeadi‘rgConf i dence
-- speedC SpeedConf i dence
itenM (13),
-- consisting of:
-- vehiclebData a SEQUENCE
itenN (14),
-- consisting of
-- vehicleldent Vehi cl el dent
itenoO (d5),
-- consisting of:
-- weatherReport a SEQUENCE
itenpP (16),
- -Cofsisting of:
¢=~\br eadcr unbs Vehi cl eMoti onTr ai |
item (17),
-- consisting of:
-- gpsStatus GPSst at us

-- values 128 to 255
XML Representation:

<xs:sinmpl eType name="

<xs:annot ati on>

<xs: appi nf o>

val ues to 127 reserved for

# LOCAL_CONTENT OPTI ONAL,

std use

reserved for |ocal use

Request edl tenf' >
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reserved (0)

itemA (1) -- consisting of 2 elenents:

-- lights Ext eri orLi ghts

-- lightBar Li ght bar |l nUse

itemB (2) -- consisting of:

-- wipers a SEQUENCE

itenC (3) -- consisting of:

-- brakeStatus Br akeSyst enfSt at us

itenD (4) -- consisting of 2 elenents:

-- brakePressure Br akeAppl i edPressure
-- roadFriction CoefficientOfFriction
itenE (5) -- consisting of 4 elenents:

-- sunData SunSensor

-- rainData Rai nSensor

-- airTenp Anbi ent Ai r Tenper at ur e
-- airPres Anbi ent Ai r Pressure
Ttenr (6) -- consisting or.

-- steering a SEQUENCE

itemG (7) -- consisting of:

-- accel Sets a SEQUENCE

itemH (8) -- consisting of:

-- object a SEQUENCE

item (9) -- consisting of:

-- full Pos Ful | Posi ti onVect or
iteml] (10) -- consisting of:

-- position2D Posi ti on2D

itenK (11) -- consisting of:

-- position3D Posi ti on3D

itemL (12) -- consisting of 2 elenents:
-- speedHeadC SpeedandHeadi ngConfisdence
-- speedC SpeedConfi dence
itemM (13) -- consisting of:

-- vehicleData a SEQUENCE

itemN (14) -- consisting of:

-- vehicleldent Vehi cl el dent

itenD (15) -- consisting of:

-- weat herReport a SEQUENCE

itenP (16) -- consisting ofs

-- breadcrunbs Vehi cl eMbt i onTr ai
itemQ (17) -- consisting.of:

-- gpsStatus GRSst at us

</ xs: appi nf o>
<xs: docunent ati on>

val ues to 127 reserved for std use
val ues 128 to%\255 reserved for |ocal use

</ xs: docunent at-i_ on>
K/ Xs: annot ati on>

£XS: uni on>

<xs: si npl g Type>

<xsyfestriction base="xs: unsignedlnt">
<xs: m nl ncl usive val ue="0"/>
<Xs: max| ncl usi ve val ue="17"/>
<IXs:restriction>

<Lxs” si mpl eType>
<xs: si npl eType>

Xs'restriction base="xg-gstrij ng"
<xs:enuneration val ue="reserved"/>
<xs:enuneration value="itemA"/>
<xs:enuneration value="itenB"/>
<xs:enuneration value="itenC'/>
<xs:enuneration value="itenD'/>
<xs:enuneration value="itenE"/>
<xs:enuneration value="itenF"/>

<xs:enuneration val ue="itenG'/ >
<xs:enuneration value="itenH"/>
<xs:enuneration value="itenml"/>
<xs:enuneration value="item)"/>
<xs:enuneration value="itenK"/>
<xs:enuneration value="itenL"/>
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<xs:enuneration value="itenM/>
<xs:enuneration value="itenN'/>
<xs:enuneration value="iten0O'/>
<xs:enuneration val ue="itenP"/>
<xs:enuneration value="itenQ'/>
</xs:restriction>
</ xs: si npl eType >
<xs: si npl eType>
<xs:restriction base="local : Requestedlteni />
</ xs: sinpl eType>
</ Xs: uni on>
</ xs: sinmpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM_>, and
MSG MSG_CommonSafetyRequest (CSR) <ASN>  <XM_X;

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

7.98 Data Element: DE_ResponseType

Use: The response type which this vehicle is engaged in at the time an aertingymessage is being sgnt. At
this timelonly emergency and non-emergency are defined; however other types of operational modgs are
expected|to be added.

The type|of response which a public safety, or other type of vehiclé&;.is engaged in when transmitting
emergengy aerts. Intended to be used as part of the DSRC safety*message for public safety vehiclgs

ASN.1Representation:
ResponseType ::= ENUMERATED {
not | jnUseOr Not Equi pped (0),
ener{gency (1),
non rgency (2),
pur spi t (3)
-- gdll others Future Use
}
-- Malues to 127 reserved for std use
-- MValues 128 to 255 reserved for |ocal use
XML Representation:
<XS: si | eType name=" (ResponseType" >

KXS: annot at i on>
<xs: appi nfe>
not I‘nUseCr Not Equi pped (0)
energency (1)
nohEmer gency (2)
pursuit (3) -- all others Future Use
<Pxs: appi nf o>
<xs: docunent ati on>
values to IZ7 reserved tor std use
val ues 128 to 255 reserved for |ocal use
</ xs: docunent ati on>
</ xs:annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl nclusive val ue="0"/>
<xs: max!| ncl usi ve val ue="3"/>
</ xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="not | nUseO Not Equi pped"/ >
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<xs: enuneration val ue="emnergency"/ >
<xs:enuneration val ue="nonEnergency"/ >
<xs:enuneration val ue="pursuit"/>
</ xs:restriction>
</ xs: si npl eType >
</ Xs: uni on>
</ xs: si npl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
MSG MSG_EmergencyVehicleAlert(EVA) <ASN>  <XML_>.
In addition item may be used by data sl esin o

Remarks: There are remaining issues with this data element, and changes may occur after serious feview
by a numpber of different agency types. For example, codes (such as NEM SIS codes) are notrealy upiform
and understood (even within a single service); the urgency of a"code 3" run is different in-differeni parts of
theworld. The common element here is what action the receiving driver is supposed to'do (nothing, follow
flagman, |be aert, pull over, etc.). See aso some of the "mandatory” ITIS advice codéslike this. Forjsome
applicatigns, some slow speed maneuvering type codes are likely added in future\editions (moving @ fire
truck or tow truck around an incident scene, for example).

7.99 DgtaElement: DE_RTCM_ID

Use: The RTCM-MsgType provides the 12 bit value defined in the RTCM standards for each mesgage. In
this standard this is rounded to 16 hits (2 bytes) and the upper.four bits are defined as zero when ofie of the
RTCM messages are used. Any hit being set to one in this range would indicate a locally defined (hon
nationa $tandard) meaning. Note that the RTCM message standard itself defines some private proprietary
message fypes (in the range 4001 to 4095 in the 12 bit system) and these are also supported. Refer tp the
the RTCM for the latest list of these assignments aridyuses.

ASN.1Representation:
RTCM 10 ::= INTEGER (O..32767)

XML Representation:
<xs: sinpl eType name=" RTCM | D' 5>

<xs:restriction base="xs:unsignedShort">
<xs: max!| ncl usi ve \val ue="32767"/ >

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN(I,; and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DR DF RTCMmsg <ASN>  <XM.>,

In addition, this1tem may be used by daia Structures 1n other 1 1S Standards.

7.100 Data Element: DE_RTCM _Payload

Use: The RTCM_Payload element contains the stream of bytes in the actual RTCM message that is being
sent.

ASN.1Representation:
RTCM Payl oad ::= OCTET STRING (SIZE(1..1023))

XML Representation:
<xs: conpl exType nane=" RTCM Payl oad" >
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: si npl eCont ent >
<xs:extensi on base="RTCM Payl oad-string" >
<xs:attribute nane="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si mpl eType>
</xs:attribute>

</ xs: ext ensi on>

</ x

s: si nmpl eCont ent >

</ xs: compl exType>
<xs: si npl eType nane=" RTCM Payl oad-string">

<Xs

</ x
</ Xs: si

Used By:
descripti

In additi

7.101C

:restriction base="xs:base64Bi nary" >
<xs: m nLength val ue="2"/>
<xs: maxLengt h val ue="1364"/>

ata Element: DE_RTCM _Revision

b restriction>
mpl eType >
This entry is directly used by the following 2 other data structures in this standard\(record type,
ename, ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN> {~<XM_>, and
DF DF_RTCMmsg <ASN> <XML>,
DN, this item may be used by data structures in other ITS standards.

Use: The specific revision of the RTCM standard which is beingrused. This is needed to know pregisely

the mapp
details w

ASN.1R
RTCM Re

un
re
rt
rt
rt
r
rt
rt
rt
rt

ng of the messages types to their definitions, as well as some minor transport layer orderi

nen received in the mobile unit.

bpr esentation:

Vi sion ::= ENUMERATED {

known (0),

served (1),

cMCVR (2),

cnCVR-Plus  (3),

cBAPCS (4),

CNBAPCS- Adv  (5),

cRTCA (6),

cTRAW (7),

cnRI NEX (8)+

cnSP3 (9).,

cnBI NEX (\10),

cnRev2- x (19), -- Used when specific rev is not known
cnRev2- 0 (20),

cnRev2-'1 (21),

crRey2-3 (23), -- Std 10402.3
crmRey.3< 0 (30),

cfiRév3- 1 (31), -- Std 10403.1

H# 1 OCAL __CONTENT

values to 127 reserved for std use
val ues 128 to 255 reserved for |ocal use

XML Representation: o
<xs: si nmpl eType name=" RTCM Revi si on" >
<xs:annot ati on>

<xs: appi nf o>
unknown (0)
reserved (1)
rtcnCVR (2)
rtcmCMR Plus (3)
rt cnSAPGCS (4)
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rt cnSAPCS Adv (5)
rt cnRTCA (6)
rtcnRAW (7)
rtcnRl NEX (8)
rtcnSP3 (9)
rtcnmBl NEX (10)
rtcnRev2 x (19)
rtcnRev2 0 (20)
rtcnRev2 1 (21)
rtcnRev2 3 (23)
rtcnRev3 0 (30)
rtcnRev3 1 (31)
</ xs: appi nf 0>
<xs:docunent ati on>
val ues to 127 reserved for std use
val ues 128 to 255 reserved for |ocal

Used when specific rev is not known

Std 10402.3

Std 10403.1

use

4

TXS: docunment at1on
K/ Xs: annot ati on>
EXS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="31"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">

<xs:enuneration val ue="unknown"/>
<xs:enuneration val ue="reserved"/>
<xs:enuneration value="rtcnCWR'/>
<xs:enuneration value="rtcnCVR Pl us"/>
<xs:enuneration val ue="rt cnBAPCS" /.>
<xs:enuneration val ue="rtcnSAPOS.Adv" / >
<xs:enuneration val ue="rt cnRTCA"/ >
<xs:enuneration val ue="rt cnRAW/ >
<xs:enuneration val ue="rtcnRI"NEX"/ >
<xs:enuneration val ue="rtcnSP3"/ >
<xs:enuneration val ue="rtenBl NEX"/ >
<xs:enuneration val ue="rtcnRev2 x"/>
<xs:enuneration value="rtcnRev2 0"/>
<xs:enuneration value="rtcnRev2 1"/>
<xs:enuneration-VYalue="rtcnmRev2 3"/ >
<xs:enunerati on  val ue="rtcmRev3 0"/ >
<xs:enuneration’ val ue="rtcnRev3d 1"/ >

</ xs:restrictitgn>
</ xs: si npl eType~=
<xs: si npl eType=>

<xs:restnicétion base="I|ocal : RTCM Revi si on" />
</ xs: si npl.eType>
£/ XS: uni on>

</ xs: si|mpl eType>
Used By:| Thisentry is directly used by the following 3 other data structures in this standard (record type,
descriptiye name; ASN.1, and XML name (if present) of each):
F BH—AtHretdsive ASN XM=—>and
DF DF RTCMmsg <ASN>  <XM.>, and
MSG MSG_RTCM_Corrections (RTCM) <ASN>  <XML>,
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 isanticipated that revisions 3.x and 2.3 will predominate in practice.
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7.102 Data Element: DE_SignalL ightState

Use: A data element indicating the current (or the next) signal state of all lights pertaining to a particular
known lane or movement (set of lanes). Encoded as per the table below. Used in the SPAT frame. The data
s an integer value which is typically encoded with only the necessary lower bits of significance
being sent, therefore allowing shorter payload byte counts when used. Observe that soft right and left
arrows and U-turn indications will require 3 and 4 bytes, while simple balls require only 1 byte, and left,

element i

right and

through arrows will require 2 bytes. A dark state would be indicated by the value zero.

Signal Phase Indications Encoding

Ball
Left
Rig

Green Yellow Red Flashing

0x00000001 0x00000002 0x00000004  0x00000008
Arrow 0x00000010 0x00000020 0x00000040  0x00000080
t Arrow 0x00000100 0x00000200 0x00000400  0x00000800

Strajght Arrow (0x00001000 (0x00002000 0x00004000  0x00008000

Soft
Soft
U-T

* Note:

The Sig

Examplg

ASN.1R
Signal L
-- Th
-- us

XML R

Left Arrow (0x00010000 (0x00020000 (0x00040000  0xQ0080000
Right Arrow  0x00100000 (0x00200000 (0x00400000, 0x00800000
irn Arrow (0x01000000 (0x02000000 (0x04000000) ©  0x08000000
DARK = 0x00000000

nal Light State value is built by ORing the various bitmasks together for that approach.

S Solid Green Ball = 0x0000000%,transmitted as 0x01
Flashing Green Ball = 0x00000009, transmitted as 0x09
Solid Red Ball with Green Right Arrow = 0x00000104, transmitted as 0x0104

bpr esentation:

ghtState ::= WNTEGER (0..536870912)

e above bite«ranges map to each type of direction

ing the bilts-*defined by the above table of the standard.

Dr esentation:

<xs:sinpl eType name=" Signal Li ght State" >

KXs:tannot at i on>
<xs: docunent ati on>

Thn nlr\n\lr\ h t vﬂr\nr\h rvr\n o nnnh +unn f rli - +i R

usi ng the blts def| ned by t he above tabl e of the standard.
</ xs: docunent ati on>

</ xs: annot ati on>

<xs:restriction base="xs:unsignedlnt">
<xs: maxl| ncl usi ve val ue="536870912"/>

</Xxs:restriction>

</ xs: si

Used By:

npl eType>

This entry is directly used by the following 2 other data structures in this standard (record type,

descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
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DF DF_MovementState <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that when used in the movement data frames the signal state appears twice for motorized
vehicle lanes, once for the current state, and once for the next "yellow" phase (when the current state is not
simply red). For stopped signals (red states) no yellow phase data is needed, nor isit present for lane states
which deal with trains. Pedestrian lanes also have two such signal states, one for the period of the walk
time and one for the warning time at the end of walk. Pedestrian lanes should use the "ball" entry in the

table above unless an arrow is indicated.

7.103 Data Element: DE_SignalRegqScheme

Use: ThéSignalReqScheme data element 1s used in apriority or preempt request frameto select wihich

preempt @r priority controller sequence is to be activated. The data element has either a priority. v
preemptipn value, depending on the setting of the MSB and what data frame it isused in.

A value ¢f B'1111" indicates a request for cabinet flash when the data e ement is used in@ preempt.
value B'd111" is reserved when used for a priority request. The value B'000' is reserved.

ASN.1 REpresentation:
Si gnal ReqSchene ::= OCTET STRING (SIZE(1))
-- |Encoded as foll ows:
-- Upper nibble: Preempt #:
-- |IBit 7 (MSB) 1 = Preenpt and O = Priority
-- Renmining 3 bits:
-- |Range of 0..7. The values of 1..6 represent
-- |the respective controller preenpt or Prionity
-- |to be activated. The value of 7 represents)a
-- |request for a cabinet flash prenpt
-- |while the value of 0 is reserved.

-- llower nibble: Strategy #:
-- |Range is 0..15 and is used to spécify a desired
-- |strategy (if available)
-- |Currently no strategies are déefined and this
-- |should be zero

XML Representation:

<xs: conpl exType nane=" Si gnal ReqSchene" >
<xs| si npl eCont ent >

Kxs: annot ati on>

<xs: document at i on>
Encoded as {0l | ows:
upper nibbl'e: Preenpt #
Bit 7.5(WBB) 1 = Preenpt and 0 = Priority
Rermaivii-ng 3 bits:
Range of 0..7. The values of 1..6 represent
tthe respective controller preenpt or Priority
to be activated. The value of 7 represents a
request for a cabinet flash prenpt,
while the value of 0 is reserved.

TOWer nibble: Strategy #
Range is 0..15 and is used to specify a desired
strategy (if available)
Currently no strategies are defined and this
shoul d be zero.
</ xs: docunent ati on>
</ xs:annot ati on>
<xs: extensi on base="Si gnal ReqSchene-string" >
<xs:attribute nane="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs: enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si mpl eType>
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</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si npl eType name="Si gnal ReqSchene-string">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="2"/>
</ xs:restriction>
</ xs: si nmpl eType >

Used By: Thisentry is directly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
E DFE_SignalControlZone <ASN>  <XM_> and
DF DF_SignalRequest <ASN>  <XM_>,

In additipn, thisitem may be used by data structures in other ITS standards.

Remarks: In use, the the vehicle must determine which preempt number or priority number to request by
analyzing its location relative to the map layer information.

7.104 Data Element: DE_Signal State

Use: The Signal State data element is used to reflect the current general state of the signal system in
question.| Thisis how preemption and priority states are acknowledged, and in this case a single ggnal

system (g@nd intersection) may have multiple states to relate. This.data element is typically used as part of
the SPAT message.

ASN.1Representation:
Signal Sjate ::= OCTET STRING (SIZE(1))

-- [Wth bits set as foll ows:

-- |IBit 7 (MSB) Set if the state isjcurrently active
-- lonly one active state can exist at a tine, and
-- |this state should be sent first in any sequences

-- |IBits 6~4 The preenpt or\priority value that is
-- |being descri bed.

-- |IBits 3~0 the statewbits, indicating either a
-- |preenption or a (pritority use as follows:

-- |If a preenptitvon:” to follow the
- - |preenpt St at-€0bj ect of NTCIP 1202 v2.19f
-- |See Preenpt’State for bit definitions.

-- |If a_prioirty to follow the
-- |tsplhput Status object utilized in the
-- INYC/ASTC2 traffic controller
-- |See) PriorityState for bit definitions

XML Representation:
<xs: conpl exType nane=" Signal State" >

<xs: si npl eCont ent >
<xs:annot ati on>
<xs: docunent ati on>
Wth bits set as follows:
Bit 7 (MSB) Set if the state is currently active
only one active state can exist at a tinme, and
this state should be sent first in any sequences
Bits 6~4 The preenpt or priority value that is
bei ng descri bed.
Bits 3~0 the state bits, indicating either a
preenption or a priority use as follows:

-214 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

If a preenption: to follow the
preenpt State object of NTCIP 1202 v2.19f
See PreenptState for bit definitions.
If a prioirty to follow the
tspl nput Status object utilized in the
NYC ASTC2 traffic controller
See PriorityState for bit definitions
</ xs: docunent at i on>
</ xs:annot ati on>
<xs: extensi on base="Signal State-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs:si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si mpl eType>
<TXS:attribute
/ Xs: ext ensi on>
</ xp: si npl eCont ent >
</ xs: cojmpl exType>
<xs: si npl eType nane="Si gnal St ate-string">
<xsf restriction base="xs:base64Bi nary">
<xs: | ength val ue="2"/>
</xp:restriction>
</ xs: si|mpl eType >

Used By:| This entry is directly used by the following 3 other data structures.in‘this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM_>, and
DF DF_IntersectionState <ASN> <XM.>, and
MSG MSG_Signal StatusMessage (SSM) <ASN>  <XM.>,

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

Remarks$: Note that in use this object is enclosed in-an outer sequence which identifies if it is desgribing a
preemptipn or a priority use.

7.105 Data Element: DE_SignPrority
Use: The relative importance of the sign, a scale from zero (least important) to seven (most important).

ASN.1Representation:
SignProfity ::= INTEGER) (0..7)
-- (@ as least, 7%as nost

XML Representation:
<xs:sinpl eTypename=" SignPrority" >
KXS: apnot'at i on>
<xs¥ docunent ati on>
0 as | east, 7 as nost
</ xs: docunent ati on>
</ xs:annot at 1 on>
<xs:restriction base="xs:unsignedByte">
<xs: max| ncl usi ve val ue="7"/>
</xs:restriction>
</ xs: si nmpl eType>

Used By: Thisentry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_Travelerinformation Message (TIM) <ASN>  <XML>,
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In addition, this item may be used by data structures in other ITS standards.

7.106 Data Element: DE_SirenlnUse

Use: A dataelement which is set if any sort of audible alarm is being emitted from the vehicle. This
includes various common sirens as well as backup up beepers and other slow speed maneuvering alerts.

Used to reflect any type or style of audio alerting when a vehicle is progressing and transmitting DSRC
messages to others about its path. Intended to be used as part of the DSRC safety message for public
safety vehicles operating in the area.

ASN.1Representation:

SirenlnUse ::= ENUMERATED {
unavailable () -- Not Fquipped or unavailable
ngt | nUse (1),
i nUse (2),
rgserved (3) -- for future use
}
XML Representation:
<xs:sinpl eType name=" SirenlnUse" >

KXS: annot ati on>
<xs: appi nf o>

unavail able (0) -- Not Equi pped or unavail able
not I nUse (1)

inUse (2)

reserved (3) -- for future use

</ xs: appi nf 0>
K/ Xs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedint">
<xs: m nl ncl usive val ue="0"/>
<xs: max!| ncl usi ve val ue="3"/L>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="Xs*string">
<xs:enuneration value="unavail abl e"/ >
<xs: enuner at i on.sval ue="not | nUse"/ >
<xs:enunerati onjyval ue="i nUse"/ >
<xs:enunerati-on val ue="reserved"/ >
</ xs:restriction>
</ xs: si npl eType~>
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry iStused directly by one other data structure in this standard, a DF called
DF_Allinclusive [<ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS

standards.

7.107 DatatEtement: DE_Spcua: FarneAttrtbutes

Use: The SpeciaLaneAttributes data element relates the types and allowed (possible) movements from a
special vehiclelane. Typically this deals with lanes describing trains (all forms of tracked vehicles) and
transit vehicles (buses and other public transport) that are part of an intersection shared with motorized
vehicle lanes.

ASN.1Representation:

Speci al LaneAttributes ::= ENUMERATED {
noDat a (0), -- ('0000000000000000' B)
egressPat h (1), -- (' 0000000000000001" B)
-- a two-way path or an outbound path is described
rai | RoadTr ack (2), -- ('0000000000000010' B)
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transit Onl yLane (4), -- (' 0000000000000100' B)
hovLane (8), -- ('0000000000001000" B)
busOnl y (16), -- (' 0000000000010000' B)
vehi cl esEntering (32), -- ('0000000000100000" B)
vehi cl esLeavi ng (64), -- (' 0000000001000000' B)
reserved (128) -- ('0000000010000000' B)
} -- 1 byte

XML Representation:
<xs:sinmpl eType nane=" Speci al LaneAttri butes" >

</ xs:annot ati on>

</ xs: si

Used By
descripti

<xs:annot ati on>
<xs: appi nf o>
noData (0) -- (&apos; 0000000000000000&apos; B)
egressPath (1) -- (&apos; 0000000000000001&apos; B)
-- a two-way path or an outbound path is described
rai |l RoadTrack (2) -- (&apos; 0000000000000010&apos; B)

transttuiryLane (4) -- («dpP0s, UUUUUUUUUUUUULUUCAPOS, B)
hovLane (8) -- (&apos; 0000000000001000&apos; B)
busOnly (16) -- (&apos; 0000000000010000&apos; B)
vehi cl esEntering (32) -- (&apos; 0000000000100000&apos; B)
vehi cl esLeaving (64) -- (&apos; 0000000001000000&apos; B)
reserved (128) -- (&apos; 0000000010000000&apos; B)

</ xs: appi nf 0>

<xs:documnent ati on>
1 byte

</ xs: docunent at i on>

£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl| ncl usi ve val ue="128"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string™>
<xs: enuneration val ue="ngbata"/ >
<xs:enuneration val ue="egressPath"/>
<xs: enuneration val ue="“tail RoadTrack"/ >
<xs:enuneration val uesitransitOnl yLane"/ >
<xs: enuneration val ué="hovLane"/>
<xs: enuneration-Yalue="busOnl y"/>
<xs: enunerati gn\val ue="vehi cl esEnteri ng"/>
<xs: enuneratj on’ val ue="vehi cl esLeavi ng"/ >
<xs:enuner ati on val ue="reserved"/ >
</ xs:restriction>
</ xs: si npl eType >
£/ Xs: uni on>
npl eType>

:| This entry-is\directly used by the following 2 other data structures in this standard (record type,

e name;-ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XM_>, and
F DF mei a! !_a.nlm < ASN> < XM >

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

7.108 Data Element: DE_SpecialSignal State

Use: A data element indicating the current signal state of a particular known special lane type (such as a
train). Used in the the SPAT frame.

ASN.1Representation:

Speci al

Signal State ::= ENUMERATED ({

unknown (0),
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not I nUse (1), -- (B0001) default state, enpty, not in use
arriving (2), -- (B0010) track-lane about to be occupied
present (3), -- (B0100) track-lane is occupied with vehicle
departing (4), -- (B1000) track-lane about to be enpty

i';- one byte

XML Representation:
<xs: si nmpl eType name=" Speci al Si gnal State" >

<xs:annot ati on>
<xs: appi nf o>
unknown (0)

notl nUse (1) -- (B0001) default state ,

arriving (2) -- (B0010) track-lane about to be occupied
present (3) -- (B0100) track-lane is occupied with vehicle
departing (4) -- (B1000) track-lane about to be enpty

TXSTappl o
<xs: docunent ati on>
one byte
</ xs: docunent ati on>
K/ xs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max!| ncl usi ve val ue="4"/>
</xs:restriction>
</ xs: sinmpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unknown"/ >
<xs:enuneration val ue="notl| nUse"/>
<xs:enumeration value="arriving"/t>
<xs:enuneration val ue="present />
<xs:enuneration val ue="departiwg"/ >
</xs:restriction>
</ xs:si npl eType >
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name.(if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_MoyementState <ASN>  <XM_>,
In additipn, this item may beused by data structures in other ITS standards.

7.109 Data Element: DE_SpeedConfidence

Use: Thils DE isused to provide the confidence interval of the 95% confidence Ievel for the current|y

the Iimitations of the sensi ng system not to support any type of automatic error correction or to |mply 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 increasedaccordingly.

The frame of references and axis of rotation used shall be accordance with that defined in SAE J670, Issued
1976-07 and its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2
(Directional Control Axis Systems).

ASN.1Representation:

SpeedConfi dence ::= ENUMERATED {
unavail able (0), -- B 000 Not Equipped or unavail able
precl00ns (1), -- B 001 100 neters / sec
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preclOms (2), -- B 010 10 meters / sec
prec5ms (3), -- B011 5 neters / sec
preclns (4), -- B10O0 1 neters / sec
precO- 1ns (5), -- B101 0.1 neters / sec
precO0-05ms (6), -- B 110 0.05 nmeters / sec
precO0-0lns (7) =-- B'111 0.01 neters / sec
-- Encoded as a 3 bit val ue
XML Representation:
<xs:si npl eType name=" SpeedConfidence" >
<xs:annot ati on>
<xs: appi nf o>
unavail able (0) -- B&apos; 000 Not Equi pped or unavail able
precl00Onms (1) -- B&apos;001 100 neters / sec
preclOns (2) -- B&apos; 010 10 meters / sec
precoirs (S5) -- bBadPO0sS, ULL 9] meters /7 Sec
preclms (4) -- B&apos; 100 1 meters / sec
precO 1nms (5) -- B&apos;101 0.1 neters / sec
precO 05ns (6) -- B&apos;110 0.05 neters / sec
precO 0l1ns (7) -- B&apos;111 0.01 neters / sec

</ xs: appi nf o>
<xs: docunent ati on>
Encoded as a 3 bit val ue
</ xs: docunent ati on>
K/ Xs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="7"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string!\s

<xs:enuneration val ue="unavaitabl e"/>
<xs: enuneration val ue="precl00ns"/>
<xs:enuneration val ue="preclOns"/>
<xs:enuneration val ue="precbns"/>
<xs:enuneration val ue="preclns"/>
<xs:enuneration value="precO 1nms"/>
<xs: enuneration-Yalue="precO 05ns"/>
<xs: enunerati gh wal ue="precO0 Olns"/>

</xs:restriction>
</ xs: si npl eType >
£/ Xs: uni on>

</ xs: si|mpl eType>
Used By:| This entry is directly used by the following 2 other data structures in this standard (recorf type,
descriptiye name, ASN,L,'and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_VehicleStatus <ASN>  <XM.>,
In additier—thtsHem-may-be-tsed-by-data-structures-ta-otherH-S-Stapdards:

7.110 Data Element: DE_Speed

Use: This data element represents the vehicle speed expressed in unsigned units of 0.02 meters per second.

It istypically combined with the transmission state to form a 2 byte value. A value of 8191 shall be used
when the speed is unavailable.

ASN.1Representation:
Speed : I NTEGER (O0..8191) --
The value 8191
speed

Units of 0.02 nis
indi cates that
i's unavail able
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XML Representation:
<xs:sinmpl eType name=" Speed" >
<xs:annot ati on>
<xs: docunent ati on>
Units of 0.02 m's
The val ue 8191 indicates that
speed is unavail able
</ xs: docunent ati on>
</ xs: annot at i on>
<xs:restriction base="xs:unsi gnedShort">
<xs: max| ncl usi ve val ue="8191"/>
</xs:restriction>
</ xs:sinpl eType>

Used By: Thisentry isused directly by one other data structure in this standard, a DF called

DF Alllrehlasive < ASN> <XM > lr-additten—this-Hemmav-be-used-by-data-structures+Ha-other I TS
! TOTOON YV O O T T COOICT L A = - - | U] LA LT otuar sy =)

ot
tHeR-thisHem-may j-oth
standards.

7.111 Qata Element: DE_StabilityControl Status

Use: This data element reflects the current state of the stability control system status:) The "Stability
Control $tatus' data element is intended to inform users whether the vehicle's stébility control unit was

engaged.| A typical stability control unit uses the vehicle's yaw rate to determinehow far off-axis ajehicle
iswhile tgking aturn. Thisdatais correlated with wheel speed, steering angle and acceleration position. If
the vehicje is determined to be too far off-axis, corrective action is taken’by automatically applying praking
force to geparate wheels independent of the driver's actions. The element also informs the user if the
vehicle ig not equipped with a stability control system. If the vehiclé is equipped with a stability cgntrol
system, the element reports whether the system is Off, or in an Agtive state.

ASN.1Representation:

StabilijyControl Status ::= ENUMERATED {
unayail able (0), -- B 00 Not Equipped with SC
-- or SC status is uhavail able
of f (1), -- B 01 Of
on (2) -- B'10 On or acti‘'ve (engaged)
}

-- Hncoded as a 2 bit val ue

XML Representation:

<xs: sinpl eType name=" St abi l.i tyContr ol St at us" >
KXs: annot ati on>

<xs: appi nf o>

unavai |l abl.e. (J0) -- B&apos; 00 Not Equipped with SC
-- or SC.status is unavailable

of f (1)._» B&apos;01 O f

on (2)).~- B&apos;10 On or active (engaged)

</ xs: apphnf o>
<xs: doednent ati on>
Encoded as a 2 bit value
</Lxs: docunent ati on>
KI(Xst annot ati on>
LXXs~unli.on
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="2"/>
</ xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/ >
<xs:enuneration value="off"/>
<xs:enuneration val ue="on"/>
</xs:restriction>
</ xs:si npl eType >

- 220 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

</ xs: uni on>
</ xs: sinpl eType>

Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF_Allinclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS

standards.
Remarks: The value for notEquipped shall be used when datais not available.

7.112 Data Element: DE_StateConfidence

Use: The StateConfidence data element is used to relate additional data about the confidence of the current
movement phase and its estimated time values.

ASN.1Representation:

St at eCoinf i dence ::= ENUMERATED ({
unKnownEst i mat e (0)
m nTj e (1),
maxTj me (2),
ti mgLi kekl yToChange (3),

... - # LOCAL_CONTENT
}
--] values to 127 reserved for std use
--] values 128 to 255 reserved for local use

XML Representation: )
<xs: si npl eType name=" St at eConfi dence" >

KXS: annot ati on>
<xs: appi nf o>
unKnownEst i mat e (0)
mnTime (1)
maxTi me (2)
ti neLi kekl yToChange (3)
</ xs: appi nf o>
<xs: docunent ati on>
val ues to 127 reserved forstd use
val ues 128 to 255 reserved™“for |ocal use
</ xs: docunent ati on>
K/ Xs: annot ati on>
£XS: uni on>
<xs: si npl eType>
<xs:restriction, base="xs: unsignedlnt">
<xs: m nl nchusi ve val ue="0"/>
<xs: maxlnAclusi ve val ue="3"/>
</ xs: restri'cti on>
</ xs: si npl eType>
<xs: si npl eTy.pe>
<xsufestriction base="xs:string">
<Xxs: enunerati on val ue="unKnownEsti nate"/ >
<xs:enuneration val ue="m nTi ne"/>
<xs:enuneration val ue="nmaxTi me"/ >
<xs:enuneration val ue="ti neLi kekl yToChange"/ >
</xs:restriction>
[ XS si rrlnl nT\/pp
<xs: si npl eType>
<xs:restriction base="I|ocal: St at eConfidence" />
</ xs: sinmpl eType>
</ Xs: uni on>
</ xs: sinmpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM_> and

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

7.113 Data Element: DE_SteeringWheel AngleConfidence

Use: This DE is used to provide the confidence interval of the 95% confidence level for the currently
reported value of DE_SteeringWheel Angle, 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 references and axis of rotation used shall be accordance with that defined in SAE J670, Issued

1976-07 and.its successors. Note the definitions provided in Figure AXis System) and Fiqure 2

ASN.1Re¢
St eeri ngWeel Angl eConfi dence ::= ENUMERATED {
unayail able (0), -- B'00 Not Equipped with Weel angle
-- or Wweel angle status is unavail able
pr ed2deg (1), -- B 01 2 degrees
precldeg (2), -- B 10 1 degree
precf0- 02deg (3) -- B'11 0.02 degrees

Hncoded as a 2 bit val ue

XML R

<XS: Si

Dr esentation: ) ]
pl eType nane=" Steeri ngWheel Angl eConfi dence"¢( >

Kxs: annot ati on>
<xs: appi nf o>
unavail able (0) -- B&apos; 00 Not Equi pped with Weel angle
or Weel angle status is unavavl able
prec2deg (1) -- B&apos;01 2 degrees
precldeg (2) -- B&apos;10 1 _degree
precO 02deg (3) -- B&apos;11>,70.02 degrees
</ xs: appi nf o>
<xs: document ati on>
Encoded as a 2 bit val de
</ xs: docunent ati on>
K/ xs: annot ati on>
¥Xs: uni on>
<xs: si npl eType>
<xs:restrictioh base="xs:unsignedlnt">
<xs: m nlnchusi ve val ue="0"/>
<xs: maxlncl usi ve val ue="3"/>
</ xs:restr¥ction>
</ xs: si npkeType>
<xs: si npleType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/ >
<xs: enuneration val ue="prec2deg"/>
<xs:enuneration val ue="precldeg"/>
<xs: enuneration val ue="precO 02deg"/>
I’)\b. Tcotll I bl.i UTl1
</ xs: si npl eType >
</ Xs: uni on>
</ xs:sinpleType>

Used By: This entry is directly used by the following 4 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Accel SteerY awRateConfidence <ASN> <XM.>, and
DF DF_AllInclusive <ASN>  <XM_>, and
DF DF_ConfidenceSet <ASN> <XM.>, and
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DF DF_VehicleStatus <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

7.114 Data Element: DE_SteeringWheel AngleRateOf Change

Use: The rate of change of the angle of the steering wheel, expressed in signed units of 3 degrees/second

over arange of 381degrees in either direction. To the right being positive. Vaues beyond this range shall
use the last value (-127 or +127).

ASN.1Representation:
St eeri ng\Wheel Angl eRat eOf Change ::= | NTEGER (-127..127)
-- LSB is 3 degrees per second

XML Representation:
<xs: sinpl eType name=" St eeri ng\Wheel Angl eRat eOf Change" >
KXS: annot at i on>

<xs: docunent ati on>

LSB is 3 degrees per second

</ xs: docunent ati on>
K/ Xxs: annot ati on>
<xs:restriction base="xs:byte">
<xs: mnlnclusive val ue="-127"/>
K/ xs:restriction>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM.>,
In additipn, this item may be used by data structures in,other ITS standards.

Remarks$: This element may be used by road mainténance operations to determine presence of an
obstructipn or pothole in the roadway.

7.115 Data Element: DE_SteeringWheelAngle

Use: The angle of the steering wheel " expressed in a signed (to the right being positive) value with|units of
1.5 degrges and occupying onebyte.

ASN.1Representation:

St eeri ngpWheel Angl e «..3'=" OCTET STRING (SIZE(1))
-- |ILSB units<¢ofr1.5 degrees

a range (0ofy\™-189 to +189 degrees

0x01 = _00-“= +1.5 deg

0x81¢="- 126 = -189 deg and beyond
Ox7E,= +126 = +189 deg and beyond

Ox/F = +127 to be used for unavail able

XML Representation:
<xs: conpl exType nane=" Steeri ng\Weel Angl e" >
<xs: si npl eCont ent >
<xs:annot ati on>
<xs: docunent ati on>
LSB units of 1.5 degrees
a range of -189 to +189 degrees
0x01 = 00 = +1.5 deg
0x81 = -126 = -189 deg and beyond
OX7E +126 = +189 deg and beyond
OX7F +127 to be used for unavail able
</ xs: docunent ati on>
</ xs:annot ati on>
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<xs: ext ensi on base="Steeri ng\Weel Angl e-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN" >
<xs:enuneration val ue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si mpl eCont ent >
</ xs: conpl exType>
<xs:sinpl eType nanme="St eeri ng\Wheel Angl e-string">
<xs:restriction base="xs:base64Bi nary">
<xs: | ength val ue="2"/>
</xs:restriction>
</ xs:sinmpl eType >

Used By:| This entry is directly used by the following 3 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XMb>, and
DF DF_VehicleStatus <ASN> {~<XM_>, and
MSG MSG_BasicSafetyMessage Verbose <ASN>. <XML>,

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

7.116 Data Element: DE_SunSensor
"Sun Sensor" Probe Data Element is intended to inferm Probe Data Users as to the level <F Sun

r data element ranges from 0-7, with O indicating."Complete Darkness', 1 indicating "Minjmal
", and 7 indicating "Maximum Sun Light". This information could be sent to vehicles
approach|ng the area to tell drivers to be prepared;fer sunny/clouding conditions ahead or a Weather Server

resentation:
SunSenspr ::= | NTEGER (0..1000)

nits of watts / n2

| eType name=" SunSensor" >
KXS: annot ati on>
<xs: docunent at i on>
units ofs\watts / n2
</ xs: doegunent ati on>
K/ xs: annot-at,i on>
4xs: restri.cti on base="xs: unsi gnedShort" >
<xsmex!| ncl usi ve val ue="1000"/ >
K/ xs. restriction>
</ xs: si|pteType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.> and
DF DF_VehicleStatus <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

Remarks: It is recommended that Automotive Manufacturers divide the range of their Sun Sensorsinto 8
resistance ranges corresponding to the above scale. For Example: a sensor that has a resistance range from
12K Ohms (No Light) to 250 Ohms (Max Light) will have the following resistance value ranges:
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e #0=10501 to 12000 Ohms
e #1=9250 to 10749 Ohms

e #2=7750t0 9249 Ohms

e #3=6250to 7749 Ohms

o #4=4750t0 6249 Ohms

e #5=325010 4749 Ohms

e #6=1750to 3249 Ohms

o #7=250t0 1749 Ohms

7.117 Data Element: DE_Temporaryl D

Use: Thigisthe 4 byte random device identifier, called the temporary ID. In essence, thisvalue for
mobile OBU device (unlike atypical wireless or wired 802 device) will periodically changeto ensure)
overall aponymity of the vehicle. Because this value is used as a means to identify, the local vehicl
are intergcting during an encounter, it is used in the message set.

ASN.1Representation:
Tenporafyl D ::= OCTET STRING (S| ZE(4)) -- a 4 byte stringhHarray

XML Representation:
<xs:conpl exType nane=" Tenporaryl D" >
<xs| si npl eCont ent >
Kxs: annot ati on>
<xs: document ati on>
a 4 byte string array
</ xs: docunent ati on>
K/ Xs: annot ati on>
<xs: ext ensi on base="Tenporaryl D st(rfji ng" >
<xs:attribute name="Encodi nglype" use="required">
<xs:si npl eType>
<xs:restriction base=%Xxs: NMTOKEN" >
<xs: enuner ati on~Val ue="base64Bi nary"/ >
</ xs:restriction>
</ xs: si npl eType>
</xs:attribute>
K/ Xs: ext ensi on>
</ xp: si mpl eCont ent >
</ xs: conpl exType>
<xs: sinpl eType name=! Tenmporaryl D-string">
<xs| restrictiof-base="xs: base64Bi nary" >
qxs: | engt hovaltue="6"/>
</ x§:restrigctijon>
</ xs: si|mpl eType >

Used By:| Thig'entry is directly used by the following 6 other data structures in this standard (recor

a
the
bs that

d type,

descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.>, and
DF DF_Vehicleldent <ASN> <XM.>, and
MSG MSG_BasicSafetyMessage Verbose <ASN> <XM.>, and
MSG MSG_CommonSafetyRequest (CSR) <ASN>  <XM.>, and
MSG MSG_EmergencyVehicleAlert(EVA) <ASN> <XM.>, and
MSG MSG_IntersectionCollisionAvoidance (ICA) <ASN>  <XML>,

-225 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009
In addition, this item may be used by data structuresin other TS standards.

7.118 Data Element: DE_TerminationDistance

Use: Provides a Distance-to-Livetype of time-out. Allows users to provide the distance driven until the
probe management process ceases and the default condition is applied.

ASN.1Representation:
TernDi stance ::= |INTEGER (1..30000) -- units in nmeters

XML Representation: )
<xs: si npl eType name=" Ter nDi st ance" >

<xs:annot ati on>

<xs: docunent ati on>
U tS— T 1T et eTS

</ xs: docunent ati on>

K/ Xs: annot ati on>

<xs:restriction base="xs:unsignedShort">
<xs: m nl nclusive val ue="1"/>
<xs: maxl| ncl usi ve val ue="30000"/ >

4/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_ProbeDataManagement (PDM) <ASN>  <XM.>,
In additipn, this item may be used by data structures in other kTS standards.

7.119 QataElement: DE_TerminationTime

Use: ProvidesaTime-to-Livetype 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.1Representation:

Ter mri ::= |INTEGER (1..1800)-“:~" units of sec
XML Representation: )
<xs: si npl eType name=" Terqnlhme" >

KXS: annot ati on>

<xs: docunent at yon>
units ofy sec

</ xs: docunent at i on>

K/ Xs: annot.ati-on>

<xs:restricti on base="xs:unsi gnedShort">
<xswmirnl ncl usi ve val ue="1"/>
<xsmax| ncl usi ve val ue="1800"/>

K/ xs¢testriction>

</ xs: sijhplLeType>

Used By: Thisentry isdirectly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
MSG MSG_ProbeDataManagement (PDM) <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.
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7.120 Data Element: DE_ThrottleConfidence

Use: This DE is used to provide the confidence interval of 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 element is only to provide the listener with
information on thelimitations 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.
If afault that triggers the MIL is of anature to render throttle performance unreliable, then
ThrottleConfidence should be represented as "notEquipped.”

ASN.1Representation:

Throttl eConfidence ::= ENUMERATED {
unavail abl e (0), -- B 00 Not Equipped or unavailable
preqlOper cent (1), -- B 01 10 percent Confidence |eve
predlper cent (2), -- B10 1 percent Confidence |evel
pr ec|0- 5per cent (3) -- B'11 0.5 percent Confidence |eve
}

-- Hncoded as a 2 bit value

XML Representation: _
<xs: si npl eType name=" Throttl| eConfidence" >

KXS: annot at i on>
<xs: appi nf o>

unavai l able (0) -- B&apos; 00 Not Equipped or~unavail abl e
preclOpercent (1) -- B&apos;01 10 percent, Confidence |eve
preclpercent (2) -- B&apos;10 1 per cent\"Conf i dence | eve
precO 5percent (3) -- B&apos;11 0.5 pencent Confidence |eve

</ xs: appi nf o>
<xs: document ati on>
Encoded as a 2 bit val ue
</ xs: docunent ati on>
K/ Xs: annot ati on>
¥Xs: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsi gnedl nt">
<xs: m nl ncl usive val ue="0"/>
<xs: max| ncl usi ve value="3"/>
</ xs:restriction>
</ xs:sinpl eType>
<xs: si npl eType>
<xs:restriction. base="xs:string">
<xs:enuneration val ue="unavail abl e"/>
<xs:enupepati on val ue="preclOpercent"/>
<xs:epuneration val ue="preclpercent"/>
<xs:enuwreration val ue="precO 5percent"/>
</ xs: restriction>
</ xs: si apleType >
K/ Xs: uni an>
</ xs: si|mpl eType>

Used By:| This-entry is directly used by the following 2 other data structures in this standard (record type,
descriptiyename, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.>, and

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

7.121 Data Element: DE_ThrottlePosition

Use: The position of the throttle in the vehicle, expressed in units of 0.5 percent of range of travel,
unsigned.
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ASN.1Representation: _
ThrottlePosition ::= INTEGER (0..200) -- LSB units are 0.5 percent

XML Representation:
<xs: si npl eType name=" Throttl ePosition" >
<xs:annot ati on>
<xs: docunent ati on>
LSB units are 0.5 percent
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:unsi gnedByte">
<xs: max| ncl usi ve val ue="200"/>
</xs:restriction>
</ xs: si npl eType>

Used By: _This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.>*)and

DF DF_VehicleStatus <ASN>  <xXML>.
In additijon, this item may be used by data structures in other ITS standards.

7.122 Data Element: DE_TimeConfidence

DE is used to provide the confidence interval of the 95% confidence level for the currently
reported yalue of time, taking into account the current calibration and\precision of the sensor(s) usgd to
measure pnd/or calculate the value. This data element is only to.provide the listener with informatign on
ions of the sensing system; not to support any type of.automatic error correction or to imply a
maximum error. This data element should not besused for fault detection or diagnosis, but if a
able to detect a fault, the confidence interval should be increased accordingly.

Ti meConffi dence ::= ENUMERATED {

unavpi | abl e (0), -- Not' Equi pped or wunavail able
i 100- 000 (1), -x'Better then 100 Seconds
050- 000 (2), /= Better then 50 Seconds

ti 020- 000 (3)3\2- Better then 20 Seconds
ti 010- 000 (@) -- Better then 10 Seconds
ti 002- 000 (5), -- Better then 2 Seconds
ti 001- 000 (6), -- Better then 1 Second
ti 000- 500 (7), -- Better then 0.5 Seconds
ti 000- 200 (8), -- Better then 0.2 Seconds
ti 000- 100 (9), -- Better then 0.1 Seconds
ti 000- 050 (10), -- Better then 0.05 Seconds
ti 000- 020 (11), -- Better then 0.02 Seconds
ti 000- 010 (12), -- Better then 0.01 Seconds
ti 000- 005 (13), -- Better then 0.005 Seconds
ti 000002 (14), -- Better then 0.002 Seconds
ti 000,001 (15), -- Better then 0.001 Seconds
-- Better then one nilisecond
ti 000.000.5 (1R) . Bettor thon QO nr\n‘ 5 __Secconds
ti me-000- 000- 2 (17), -- Better then 0.000,2 Seconds
time-000-000-1 (18), -- Better then 0.000,1 Seconds
ti me- 000- 000- 05 (19), -- Better then 0.000,05 Seconds
ti me- 000- 000- 02 (20), -- Better then 0.000,02 Seconds
time-000-000-01 (21), -- Better then 0.000,01 Seconds
ti me- 000- 000- 005 (22), -- Better then 0.000,005 Seconds
ti me- 000- 000- 002 (23), -- Better then 0.000,002 Seconds
time-000-000- 001 (24), -- Better then 0.000,001 Seconds
-- Better then one micro second
ti me- 000- 000- 000-5 (25), -- Better then 0.000,000,5 Seconds
ti me- 000- 000- 000- 2 (26), -- Better then 0.000,000,2 Seconds
ti me- 000- 000- 000-1 (27), -- Better then 0.000,000,1 Seconds
ti me- 000- 000- 000- 05 (28), -- Better then 0.000,000,05 Seconds
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ti me- 000- 000- 000- 02 (29), -- Better then 0.000, 000,02 Seconds
ti me- 000- 000- 000- 01 (30), -- Better then 0.000,000,01 Seconds
ti me- 000- 000- 000- 005 (31), -- Better then 0.000, 000,005 Seconds
ti me- 000- 000- 000- 002 (32), -- Better then 0.000, 000,002 Seconds
ti me- 000- 000- 000- 001 (33), -- Better then 0.000, 000,001 Seconds
-- Better then one nano second
ti me- 000- 000- 000- 000-5 (34), -- Better then 0.000, 000, 000,5 Seconds
ti me- 000- 000- 000- 000-2 (35), -- Better then 0.000, 000, 000,2 Seconds
ti me- 000- 000- 000- 000-1 (36), -- Better then 0.000,000,000,1 Seconds
ti me- 000- 000- 000- 000-05 (37), -- Better then 0.000, 000,000, 05 Seconds
ti me- 000- 000- 000- 000-02 (38), -- Better then 0.000, 000, 000,02 Seconds
ti me- 000- 000- 000- 000-01 (39) -- Better then 0.000,000,000,01 Seconds
}
XML Representation: ] )
<xs:sinmpl eType nane=" Ti meConfi dence" >
RXS. dallnotat I On-=
<xs: appi nf o>

unavai l able (0) -- Not Equi pped or unavail able

time 100 000 (1) -- Better then 100 Seconds

time 050 000 (2) -- Better then 50 Seconds

time 020 000 (3) -- Better then 20 Seconds

time 010 000 (4) -- Better then 10 Seconds

time 002 000 (5) -- Better then 2 Seconds

time 001 000 (6) -- Better then 1 Second

time 000 500 (7) -- Better then 0.5 Seconds

time 000 200 (8) -- Better then 0.2 Seconds

time 000 100 (9) -- Better then 0.1 Seconds

tine 000 050 (10) -- Better then 0.05 Secends

time 000 020 (11) -- Better then 0.02 ,Seconds

tine 000 010 (12) -- Better then 0.01 “Seconds

time 000 005 (13) -- Better then 0.005 Seconds

tine 000 002 (14) -- Better then 0002 Seconds

time 000 001 (15) -- Better then 0.001 Seconds

-- Better then one nilisecond

time 000 000 5 (16) -- Better then 0.000 ,

time 000 000 2 (17) -- Better~t'hen 0.000 ,

time 000 000 1 (18) -- Bettet’/ then 0.000 ,

tine 000 000 05 (19) -- Better then 0.000 ,

time 000 000 02 (20) --«‘Better then 0.000 ,

tine 000 000 01 (21) «(- Better then 0.000 ,

time 000 000 005 (22),-- Better then 0.000 ,

time 000 000 002 (238) -- Better then 0.000 ,

time 000 000 001 (24) -- Better then 0.000 ,

-- Better them one micro second

time 000 000000 5 (25) -- Better then 0.000 |,

time 000 000 /000 2 (26) -- Better then 0.000 |,

time 000 ‘000 000 1 (27) -- Better then 0.000 |,

time 000,000 000 05 (28) -- Better then 0.000 |,

ti me 000" 000 000 02 (29) -- Better then 0.000 ,

tipey000 000 000 01 (30) -- Better then 0.000 |,

t inee/ 000 000 000 005 (31) -- Better then 0.000 |,

fi.me 000 000 000 002 (32) -- Better then 0.000 |,

time 000 000 000 001 (33) -- Better then 0.000 ,

-- Better then one nano second

tine 000 000 000 000 5 (34) -- Better then 0. 000

time 000 000 000 000 2 (35) -- Better then 0.000 ,

time 000 000 000 000 1 (36) -- Better then 0.000 ,

time 000 000 000 000 O5 (37) -- Better then 0.000 ,

time 000 000 000 000 02 (38) -- Better then 0.000 ,

time 000 000 000 000 O1 (39) -- Better then 0.000, 000, 000

</ xs: appi nf o>
</ xs:annot ati on>
<XS: uni on>

<xs:si npl eType>

<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="39"/>
</xs:restriction>
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</ xs:si npl eType>
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/>

<xs:enuneration value="tine 100 000"/>
<xs:enuneration value="tine 050 000"/>
<xs:enuneration value="tinme 020 000"/>
<xs:enuneration value="tine 010 000"/>
<xs:enuneration value="tine 002 000"/>
<xs:enuneration value="tine 001 000"/>
<xs:enuneration value="tinme 000 500"/>
<xs:enuneration value="tine 000 200"/>
<xs:enuneration value="tine 000 100"/>
<xs:enuneration value="tine 000 050"/>
<xs:enuneration value="tine 000 020"/>
<xs:enuneration value="tinme 000 010"/>

XS. enuner atton val ue=t1ne 000 0057
<xs:enuneration value="tine 000 002"/>
<xs:enuneration value="tine 000 001"/>
<xs:enuneration value="tinme 000 000 5"/>
<xs:enuneration value="tine 000 000 2"/>
<xs:enuneration value="tinme 000 000 1"/>
<xs:enuneration value="tinme 000 000 05"/>
<xs:enuneration value="tine 000 000 02"/>
<xs:enuneration value="tinme 000 000 01"/>
<xs:enuneration value="tinme 000 000 005"/>
<xs:enuneration value="tinme 000 000 002"/>
<xs:enuneration value="tinme 000 000 001)/>
<xs:enuneration value="tinme 000 000 000 &"/>
<xs:enuneration value="time 000 000 000/ 2"/>
<xs:enuneration value="time 000 000 Q00 1"/>
<xs:enuneration value="tinme 000 000~000 05"/>
<xs:enuneration value="tinme 000 °*Q00 000 02"/>
<xs:enuneration value="tinme 000,000 000 01"/>
<xs:enuneration val ue="tinme 800" 000 000 005"/>
<xs:enuneration val ue="tine 000 000 000 002"/>
<xs:enuneration val ue="tine 000 000 000 001"/>
<xs:enuneration val ue="tihe 000 000 000 000 5"/>
<xs:enuneration val ue="t'i mre 000 000 000 000 2"/>
<xs:enuneration value="tinme 000 000 000 000 1"/>
<xs:enuneration value="tinme 000 000 000 000 05"/>
<xs:enuneration-Mal'ue="time 000 000 000 000 02"/>
<xs:enuneratign val ue="ti mne 000 000 000 000 01"/>

</xs:restriction>
</ xs: si npl eType >
£/ Xs: uni on>

il type,

npl eType>
This entry is directly used by the following 3 other data structures in this standard (recor
e name, ASN.A,'and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_ConfidenceSet <ASN>  <XM.>, and
F PosHier-ecter ASN XA

D [l
L

T T OJtrorTv CCtoT

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

7.123 Data Element: DE_TimeMark

Use: The TimeMark data element is used to relate the moment in local UTC based time when a signal

phase is predicted to change, with a precision of 1/10 of asecond. A range of 2 full minutes secondsis
supported and it can be presumed that the receiver shares a common sense of time with the sender which is
kept aigned to within a few seconds. A data element in the using message allows detection and correction
of different rates and offsets between the clocks and the latency of message transmission. A value of zero
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is taken to mean no time remaining (or less then 0.1 seconds). When there is a need to send a value greater
then the range alowed by the data element, the value 12001 shall be sent and shall be interpreted to
indicate an indefinite future time value. When the value to be used in undefined or unknown a value of
12002 shall be sent.

ASN.1Representation:
TimeMark ::= |INTEGER (0..12002)
-- In units of 1/10th second from local UIC tine
-- A range of 0~600 for even mnutes, 601~1200 for odd ni nutes
-- 12001 to indicate indefinite tine
-- 12002 to be used when val ue undefined or unknown

XML Representation:
<xs: si npl eType name=" Ti neMar k" >
<xs:annot ati on>
XS: docunent at 1 on
In units of 1/10th second from local UTC tinme
A range of 0~600 for even minutes, 601~1200 for odd mi nutes
12001 to indicate indefinite tinme
12002 to be used when val ue undefined or unknown
</ xs: docunent ati on>
K/ Xxs: annot ati on>
<xs:restriction base="xs:unsignedShort">
<xs: maxl ncl usi ve val ue="12002"/ >
K/ xs:restriction>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 3 other data structlres in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM_>, and
DF DF_IntersectionState <ASN> <XM.>, and
DF DF_MovementState <ASN>  <XML_>.

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

7.124 Data Element: DE_TractionControlState

Use: The DE_TractionControl State data’element reflects the status of the vehicle traction system. [The
element ifsintended to inform others whether one or more of the vehicle's drive wheelsis slipping dyring an
acceleratjon. The element can-also'inform others that the vehicle is not equipped with a traction coptrol
system. |f the vehicle is equipped with atraction control system, the element reports whether the system is
in an Off] On or Engaged State.

ASN.1Representatjon:

TractiopControl.State ::= ENUMERATED {
unayai | abl'e=(0), -- B'00 Not Equipped with tracton control
-- or tracton control status is unavailable
of f (1), -- B 01 tracton control is Of
on (2), -- B 10 tracton control is On (but not Engaged)
engaged (3) -- B IT tracton control 1s Engaged

-- Encoded as a 2 bit value

XML Representation: )
<xs: si npl eType name=" Tracti onControl State" >

<xs:annot ati on>

<xs: appi nf o>
unavail able (0) -- B&apos;00 Not Equipped with tracton control
-- or tracton control status is unavailable
off (1) -- B&apos;01 tracton control is Of
on (2) -- B&apos;10 tracton control is On (but not Engaged)
engaged (3) -- B&apos;11 tracton control is Engaged

</ xs: appi nf o>

-231-



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

<xs: docunent ati on>
Encoded as a 2 bit value
</ xs: docunent ati on>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="3"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/ >
<xs:enuneration value="off"/>
<xs:enuneration val ue="on"/>
<XS. enuner atron val ue="engagea 7
</xs:restriction>
</ xs:sinpl eType >
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is used directly by one other data structure in this standard, a B, called
DF _Alllpclusive <ASN> <XM_>, In addition, thisitem may be used by data Structures in other ITS

standards.
Remarks:. The value for notEquipped shall be used when data is not available.

7.125 Data Element: DE_TransitPreEmptionRequest

Use: The TransitPreEmptionRequest data element will be used té enumerate various types of preemption
events.

ASN.1Representation:

Transi t PreEnpti onRequest ::= ENUMERATED A
typeCne (0),
typeTwo (1),
typeThr ee (2)

t ypeFour (3),
.- -- # LOCAL_CONTENT

--] values to 127 reserved”for std use
--|] values 128 to 255 ‘reserved for |ocal use

XML Representation:
<xs: si npl eType name="\TIr ansi t PreEnpti onRequest" >
KXS: annot at i on>
<xs: appinf o>
type@ne (0)
typeTwo (1)
typeThree (2)
t'ypeFour (3)
<l xs: appi nf 0>
<xs - docunent ation
values to 127 reserved for std use
values 128 to 255 reserved for local use
</ xs: docunent ati on>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="3"/>
</xs:restriction>
</ xs: sinmpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
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<xs:enuneration val ue="typeOne"/>
<xs:enuneration val ue="typeTwo"/>
<xs:enuneration val ue="typeThree"/>
<xs:enumneration val ue="typeFour"/>
</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType>
<xs:restriction base="local: TransitPreEnpti onRequest" />
</ xs:si npl eType>
</ Xs: uni on>
</ xs: si nmpl eType>

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

DF _Allinclusive <ASN> <XM_>. [n addition, thisitem may be used by data structures in other ITS

standards.

7.126 Data Element: DE_TransitStatus

Use: The TransitStatus data element is used to relate basic information about the transit.kunin pro
Thisis typically used in a priority request to a signalized system and becomes part of the‘input pro

for how that system will respond to the request.

ASN.1Representation:
TransitpPtatus ::= BIT STRING {
non (0), -- nothing is active
anADAuse (1), -- an ADA access is in progress (Mwheelchairs, kneling,
aBilkeLoad (2), -- loading of a bicyle is in progress
dodr Open (3), -- a vehicle door is open for<{passenger access
occM (4),

bits four and five are used to relate the
the relative occupancy of the vehicle ‘4ith
00 as least full and 11 indicating a
close-to or full conditon

S| ZE( 6))

| eType name="Transi t St at us-'nten >
Kxs: annot ati on>
<xs: appi nf o>

none (0) -- nothilng'is active

anADAuse (1) -- *an ADA access is in progress (wheelchairs
aBi keLoad (2)..x~ loading of a bicyle is in progress

door Open (3) - a vehicle door is open for passenger access
occM (4)

occL (5) -~ bits four and five are used to relate the

-- the-rel ative occupancy of the vehicle , with

-- 00~"as least full and 11 indicating a
--( cl'ose-to or full conditon

</ xszappi nf o>

K/ xs:‘anpnot at i on>

Jress.
Cessing

etc.)

¥xs:\Oni"on>
¥xs: si npl eType>
)\b.lellibLiUll Il)abc—")\b.i III.'I

<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="5"/>
</xs:restriction>
</ xs: sinmpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enumner ati on val ue="none"/ >
<xs:enuneration val ue="anADAuse"/ >
<xs:enuneration val ue="aBi keLoad"/ >
<xs:enuneration val ue="door Open"/ >
<xs:enuneration val ue="occM/ >
<xs:enuneration val ue="occlL"/>
</xs:restriction>
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</ xs: si npl eType >
</ Xs: uni on>
</ xs: si npl eType>
<xs:sinpl eType nane=" TransitStatus">
<xs:list itenmlype="TransitStatus-itemn'/>
</ xs:sinpl eType>

Used By: This entry isdirectly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
MSG MSG_SignalRequestMessage (SRM) <ASN>  <XM.>, and
MSG MSG_Signal StatusMessage (SSM) <ASN>  <XM.>,

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

Remark$: Most of these values are used to detect that the transit vehicle in not in a state where movement
can occuf (and that therefore any priority signal should be ignored until the vehicle is again.ready tp
depart). [F'wo bits (bits 4 and 5) are used to relate the relative occupancy of the vehicle.

7.127 Data Element: DE_TransmissionState

Use: The DE_TransmissionState data element is used to provide the current state of the vehicle
transmisgion. It istypically combined with a speed value to represent the vehicle rate of speed. When used
with nontequipped vehicles the value "unavailable" shall be sent.

ASN.1Representation:

Transm gsi onState ::= ENUMERATED {
neutf al (0), -- Neutral, speed relative to the vehicle alignnent
par k (1), -- Park, speed relati~ve the to vehicle alignnment
f or viar dGear s (2), -- Forward gears, speed relative the to vehicle alipgnnment
revgrseGears (3), -- Reverse gears, tspeed relative the to vehicle alipgnnment
reseyvedl (4),
resefved2 (5),
reseyved3 (6),
unavai | abl e (7), -- not-equipped or unavail abl e val ue,

-- speed~relative to the vehicle alignnent

... F- # LOCAL_CONTENT
}

XML Representation: o
<xs: si npl eType name="(Trdansm ssi onState" >

KXS: annot ati on>
<xs: appi nfe>

neutfrat~ (0) -- Neutral

park )(1) -- Park ,

flohwar dGears (2) -- Forward gears ,
reverseGears (3) -- Reverse gears ,

reservedl (4)
reserved2 (5)
reserveds (o)
unavail able (7) -- not-equipped or unavailable value ,
-- speed relative to the vehicle alignnment
</ xs: appi nf 0>
</ xs:annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nlnclusive val ue="0"/>
<xs: maxl| ncl usi ve val ue="7"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">

-234 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

<xs:enuneration value="neutral "/>
<xs:enuneration val ue="park"/>
<xs:enuneration val ue="forwardGears"/ >
<xs:enuneration val ue="reverseGears"/>
<xs:enuneration val ue="reservedl"/>
<xs:enuneration val ue="reserved2"/ >
<xs:enuneration value="reserved3"/>
<xs:enuneration val ue="unavail abl e"/ >
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType>
<xs:restriction base="local: Transm ssionState" />
</ xs: si npl eType>
</ Xs: uni on>
</ xs: si nmpl eType>

Used By:[ Thisentry IS used direclly Dy One other daia structure in this standard, a DF called
DF _Alllpclusive <ASN> <XM_>, In addition, thisitem may be used by data structures inother ITS
standards.

7.128 Data Element: DE_Transmitlnterval

Use: Delines time interval between actions or events. (defines the interval betwieen transmissions gf probe
messages.)

ASN.1Representation:
TxTinme [:= INTEGER (1..20) -- units of seconds

XML Representation:

<xs: sinpl eType name=" TxTi ne" >

KXS: annot ati on>

<xs:docunent ati on>
units of seconds

</ xs: docunent ati on>

K/ Xs: annot ati on>

<xs:restriction base="xs:unsignedByte">
<xs: m nlnclusive value="1"/>
<xs: max| ncl usi ve val ue="204%>

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used. bythe following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and X ML\name (if present) of each):

DF DF_Aftinelusive <ASN> <XM.>, and
MSG MSG: ProbeDataM anagement (PDM) <ASN>  <XML>,
In additipn, this item)may be used by data structures in other ITS standards.

7.129 DataElement: DE_TravelerinfoType

Use: Thetraveler information DE (the type of messageif you prefer) to follow in the rest of the message
frame structure, used in the traveler information message, which may contain several such structures.

ASN.1Representation:

Travel erl nfoType ::= ENUMERATED ({
unknown (0),
advi sory (1),
r oadSi gnage (2),

commerci al Si gnhage (3),
-- # LOCAL_CONTENT

-- values to 127 reserved for std use
-- values 128 to 255 reserved for |ocal use
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XML Representation:
<xs:sinmpl eType name=" Travel erl nfoType" >

<xs:annot ati on>
<xs: appi nf o>
unknown (0)
advi sory (1)
roadSi gnage (2)
commer ci al Si gnage (3)
</ xs: appi nf o>
<xs:document ati on>
values to 127 reserved for std use
values 128 to 255 reserved for |ocal use
</ xs: docunent ati on>
</ xs:annot ati on>
<XS: uni on>
<xs:sinpl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usive val ue="0"/>
<xs: max| ncl usi ve val ue="3"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enumneration val ue="unknown"/>
<xs:enuneration val ue="advisory"/>
<xs: enuneration val ue="roadSi gnage"/ >
<xs:enuneration val ue="conmmerci al Si gnage" />
</xs:restriction>
</ xs:si nmpl eType >
<xs: si npl eType>
<xs:restriction base="l|ocal: Travel er | nf oType" />
</ xs: si npl eType>
K/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present)/of each):

DF DF_Allinclusive <ASN>  <XM_>, and
MSG MSG_TravelerInformation Message (TIM) <ASN>  <XML>,
In additipn, this item may be used by 'data structures in other ITS standards.

7.130 Data Element: DE_UniqueM SG_ID
Use: A message link value.used to connect to other supporting messages in other formats.

ASN.1Representation:
Uni queMsG@ D :: =\.OCTET STRING (Sl ZE(9))

XML Representation:
<xs:conplexType name=" Uni queMsG D" >
<xgréinplerntent>
<xs: ext ensi on base="Uni queMsd D-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si nmpl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: si nmpl eType name="Uni queMSGl D-string">
<xs:restriction base="xs:base64Bi nary">
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<xs:length val ue="12"/>
</ xs:restriction>
</ xs:si nmpl eType >

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
MSG MSG_Travelerlnformation Message (TIM) <ASN>  <XML>,

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

7.131 Data Element: DE_URL _Base

Use: A vdidinternet style URI / URL in the form of atext string which will form the base of a comppund
string which, when combined with the URL-Short data element, will link to the designated resouree.| The
string is fo be interpreted as case-insensitive . Lower case is recommended. The protocol-fo'be usqd (such
as http) should be given in the string, The very last letter of the string may be used todifferentiatg multiple
URL-Bast values in asingle system. This alows for atotal of up to 26+10= 36 such base addresses to
exist. This last letter is then used to differentiate which base a given short value is'te be used with (a
matching/first letter in the URL-Short value is also used). These letters are stripped from both the pase and
short datg elements before combining to create the fina URL/URI vaue.

ASN.1Representation:
URL-Basg ::= |A5String (SIZE(1..45))

XML Representation:
<xs: si npl eType name=" URL- Base" >

<xs:restriction base="xs:string">
<xs: m nLength val ue="1"/>
<xs: maxLengt h val ue="45"/>

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the follewing 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
MSG MSG_Traveleflnformation Message (TIM) <ASN>  <XML>,
In additipn, this item may be (sed by data structures in other ITS standards.

Remarks: It isthe responsibitity of the local deployment to ensure that all parties can reach the URL given
over theif own networks,~and that the protocols used are acceptable to al. In other words, do not use URLSs
which depend on private network access to work.

7.132 DataElement: DE_URL _Link

Use: A valilgnane Style URT7 URLC in tNeform of atext sing which will Tk 10 the designated
resource.

ASN.1Representation:
URL-Link ::= IA5String (SIZE(1..255))

XML Representation: ]
<xs:si nmpl eType nane=" URL-Li nk" >
<xs:restriction base="xs:anyURl ">
<xs: mnLength val ue="1"/>
<xs: maxLengt h val ue="255"/>
</ xs:restriction>
</ xs: si nmpl eType>
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Used By: Thisentry is used directly by one other data structure in this standard, a DF called
DF_Allinclusive <ASN> <XM.>. In addition, thisitem may be used by data structures in other ITS
standards.

Remarks: It isthe responsibility of the local deployment to ensure that al parties can reach the URL given
over their own networks, and that the protocols used are acceptable to all.

7.133 Data Element: DE_URL _Short

Use: A vdidinternet style URI / URL in the form of atext string which will be used as the fina portion of
a compound string which, when combined with the URL-Base data element, will link to the designated
resource. The string isto beinterpreted as case-insensitive. Lower caseisrecommended. The very first
|etter of the dring shall he used to differentiate which one of mt lltiplpl JR| -Base valuesina cinglp system
isto b used. Thisalowsfor atotal of up to 26+10= 36 such base addresses to exist. Thisinitial |ettér is
then strigped off and used to differentiate which base a given short value is to be used with.

ASN.1Representation:
URL- Shoft ::= IA5String (SIZE(1..15))

XML Representation:
<xs: si npl eType name=" URL- Short" >

<xs:restriction base="xs:string">
<xs: m nLength val ue="1"/>

<xs: maxLengt h val ue="15"/ >

K/ xs:restriction>

</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data.structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM_>, and
MSG MSG_Travelerinformation Message (TIM) <ASN>  <XM.>,
In additipn, this item may be used by data structures in other ITS standards.

Remarks: It is the responsibility of the local_deployment to ensure that all parties can reach the URL given
over theif own networks, and that the protecols used are acceptable to all.

7.134 Qata Element: DE_VehicleHeight

Use: The height of the vehiCle, measured from the ground to the highest surface, excluding any anfenna(s),
and expréssed in units of 5\cm. In cases of vehicles with adjustable ride heights, camper shells, and other
devices which may catse'the overal height to vary, the largest possible height will be used.

ASN.1 Rgpresentation:
Vehi cl eHei ght, N : = |INTEGER (0..127)
-- |thesheight of the vehicle
LSBlunits of 5 cm range to 6.35 neters

XML Representation:
<xs: sinmpl eType name=" Vehi cl eHei ght" >

<xs:annot ati on>
<xs: docunent ati on>
the height of the vehicle
LSB units of 5 cm range to 6.35 neters
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:unsignedByte">
<xs: maxl| ncl usi ve val ue="127"/>
</xs:restriction>
</ xs: si nmpl eType>
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Used By: Thisentry isdirectly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM.>,

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

7.135 Data Element: DE_VehicleL aneAttributes

Use: The VehicleLaneAttributes data element relates the allowed (possible) movements from a motorized
vehicle lane. Note that in practice these values may be further restricted by vehicle class, local regulatory

environment-ard-sther-chanairg-co e

naitl
T ot S g g oo trorto:

ASN.1Representation:
Vehi cl eLaneAttributes ::= INTEGER (O..65535)
-- Wth| bits as defined:
noljaneDat a Vehi cl eLaneAttributes ::= 0
-- ('0000000000000000' B)
egrlessPat h Vehi cl eLaneAttributes ::= 1
-- ('0000000000000001" B)
-- a two-way path or an outbound
-- path is described
maheuver Strai ght Al | oned Vehicl eLaneAttributes ::= 2
-- ('0000000000000010' B)
maneuver Left Al | owed Vehi cl eLaneAttributes :: =94
I -- ('0000000000000100' B)
mameuver Ri ght Al | owed Vehi cl eLaneAttri butesX: = 8
-- ('0000000000001000%B)
yidl d Vehi cl eLaneAttributes ::= 16
-- (' 0000000000010000' B)
marjeuver NoUTur n Vehi cl eLaneAtt ributes ::= 32
-- ('0000000000100000' B)
maneuver NoTur nOnRed Vehi cl eLaneAttributes ::= 64
-- ('0000000001000000' B)
marjeuver NoSt op Vehi cl ekaneAttributes ::= 128
-- ('0000000010000000' B)
nodt op Vehi-cleLaneAttri butes ::= 256
- -.(\,6000000100000000' B)
noTjur nOnRed \ehi cl eLaneAttributes ::= 512
-- (' 0000001000000000' B)
hovlLane Vehi cl eLaneAttributes ::= 1024
-- (' 0000010000000000' B)
bugOnl y Vehi cl eLaneAttri butes ::= 2048
-- ('0000100000000000' B)
bugAndTaxi Onl y Vehi cl eLaneAttributes ::= 4096
-- ('0001000000000000' B)
marjeuver HQVLane Vehi cl eLaneAttri butes ::= 8192
-- ('0010000000000000' B)
maneuvefShar edLane Vehi cl eLaneAttri butes ::= 16384
-- ('0100000000000000' B)
-- a "TWTL" (two way left turn |ane)
maneuver BrRketane Vet cretameArt T outes . = 32708

-- (' 1000000000000000' B)

XML Representation: _ _
<xs: sinmpl eType name=" Vehicl eLaneAttri butes" >
<xs:annot ati on>
<xs: documrent ati on>
Wth bits as defined:
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:unsignedShort"/>
</ xs:sinpl eType>
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Used By: Thisentry isdirectly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleComputedLane <ASN>  <XM.>, and
DF DF_VehicleReferencelL ane <ASN>  <XM.>,

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

Remarks: If the VehicleLaneAttributes bit for egressPath is set, then the described path represents the out-
bound flow of traffic from the approach. In rare cases and for very small intersections, this bit may also
indicate bi-directional flow of traffic along the lane, although this is more often seen in other types of lanes
(such as when describing a pedestrian |ane)

7.136 Data Element: DE_VehicleL ength

Use: The length of the vehicle measured from the edge of the front bumper to the edge‘of rear bumper
expresseql in centimeters, unsigned. Note that thisis a 14 bit value and it is combined-with a 10 bit yalue
(DE_Vefficlewidth) to form a 3 byte data frame. When sent alone it shall occupy 2 bytes. The valug zero
shall be gent when datais unavailable.

ASN.1Representation:
Vehiclelength ::= |INTEGER (0..16383) -- LSB units are 4,cm

XML Representation:
<xs: sinpl eType name=" Vehi cl eLengt h" >

KXS: annot at i on>
<xs:docunent ati on>
LSB units are 1 cm
</ xs: docunent ati on>
K/ Xs: annot ati on>
<xs:restriction base="xs:unsignedShort">
<xs: maxl| ncl usi ve val ue="16383" />
K/ xs:restriction>
</ xs: si|mpl eType>

Used By:| Thisentry isdirectly used by.the-following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Alllnclusive <ASN>  <XM.>, and
DF DF_VehicleSize <ASN>  <XM.>.

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

7.137 Data Element: DE_VehicleMass

Use: The mass of the vehicle. With an LSB of 50 kg, this produces amax range of 6350kg (about 14,000

valueshould be established. In cases where the massis greater then 6350 Kg then the value of 127 shall
beused.

ASN.1Representation:
Vehi cl evMass ::= INTEGER (1..127) -- mass with an LSB of 50 Kg

XML Representation:
<xs: si nmpl eType name=" Vehi cl eMass" >

<xs:annot ati on>
<xs: docunent ati on>
mass with an LSB of 50 Kg
</ xs: docunent ati on>
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</ xs: annot ati on>
<xs:restriction base="xs:unsignedByte">
<xs: m nlnclusive val ue="1"/>
<xs: maxl| ncl usi ve val ue="127"/>
</xs:restriction>
</ xs:sinpl eType>

Used By: Thisentry isdirectly used by the following 3 other data structures in this standard (record type,

descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM.>, and
MSG MSG_EmergencyVehicleAlert(EVA) <ASN>  <XM.>,

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

7.138 Data Element: DE_VehicleRequestStatus
Use: The VehicleRequestStatus data element is used to relate status information abeut a’'vehicle w

nen

requesting service from a signalized intersection. It relates some basic informatioh’about the requegter

be used by the signal systems in its response with changes to the timing planinuse. N
is used in both priority and preemption use cases but that the inforniation mapped into

Vehi cl eRequest Status ::= OCTET STRI NG (SI ZE(1))
-- W[th bits set as foll ows:

7 (MSB) Brakes-on, see notes for use

6 Energency Use or operation

5 Lights in use (see also the |ight~bar elenent)

s 5~0

en a priority, map the values of

htbarlnUse to the lower 4 bits

-- and set the 5th bit to zero

en a preenption, map the valuées of

-- TrlansistStatus to the lower 5 bits

| exType name=" Vehi cl'eRequest St at us" >
<xs| si npl eCont ent >
Kxs: annot ati on>
<xs: docunent ati on>
Wth bits/ set as foll ows:
Bit 7 (\VSB) Brakes- on, see notes for use
Bit 6. Efmergency Use or operation
Bit_ 5 tights in use (see also the Iight bar elenent)
Bi.t's /5~0
when a priority, map the val ues of
Li ghtbarl nUse to the lower 4 bits
and set the 5th bit to zero

pte that
he lower

when a preenption, nmap the values of

TransistStatus to the Tower 5 bits
</ xs: docunent ati on>
</ xs:annot ati on>
<xs: ext ensi on base="Vehi cl eRequest St atus-string" >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="base64Bi nary"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: compl exType>
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<xs:si npl eType nane="Vehi cl eRequest St at us-string">
<xs:restriction base="xs:base64Bi nary">
<xs:length val ue="2"/>
</ xs:restriction>
</ xs:si mpl eType >

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
MSG MSG_SignalRequestMessage (SRM) <ASN>  <XML>,
In addition, this item may be used by data structures in other ITS standards.

Remarks._The M SB bit (the brakes-on bit) is used in the general sense of a vehicle which is hot moving or
proceeding towards the light. Examples of use would be a response vehicle that has stopped shert [of the
light, but|more typically atransit vehicle making a stop to load/unload before reaching the light.\THis bit
can be usged by the signal system to disregard a request.

7.139 Data Element: DE_VehicleStatusDeviceTypeT ag

Use: The VehicleStatusDeviceTypeTag element is an enumeration of every possible value which cgn be
found in the VehicleStatusDeviceType data frame. It is used to denote that \value (and hence also the
length) of the data which followsiit.

Vehi cl ept at usDevi ceTypeTag ::= ENUMERATED {

unknown (0),

I'ights (1), -- Exterior Lights

Wi pefs (2), -- Wpers

br akes (3), -- Brake Applied

st ab (4), ~-- Stability Control

trac (5), =-- Traction GControl

abs (6), ~-- Anti-LoCk<{Brakes

sun (7), ~-- Sun Sensor

rain (8), -- Rain.Sensor

ai r Tenp (9), -- Ay Tenperature

steeying (10),

ver t|Accel Thres (11), -/~“\Weel that Exceeded the

vert|Accel (12), -=“Vertical g Force Value

hozAccel Long (13)4. --- Longitudi nal Acceleration

hozAccel Lat (14)"-- Lateral Acceleration

hozAccel Con (\15), -- Acceleration Confidence

acce] 4way (116),

confli denceSet (17),

obDi (18), -- Obstacle D stance

obDif ect (19), -- Oostacle Direction

yaw (20), -- Yaw Rate

ya t eCon (21), -- Yaw Rate Confidence

dat e[Ti me (22), -- conplete time

ful | Pes (23), -- conplete set of time and
-- _position, speed, heading

posi tion2D (24), -- lat, long

posi ti on3D (25), -- lat, long, elevation

vehicle (26), -- height, mass, type

speedHeadC (27),

speedC (28),

-~ # LOCAL_CONTENT

-- values to 127 reserved for std use
-- values 128 to 255 reserved for |ocal use

XML Representation:
<xs: si npl eType name=" Vehi cl eSt at usDevi ceTypeTag" >
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<xs:annot ati on>
<xs: appi nf o>

unknown (0)
lights (1) -- Exterior Lights
wi pers (2) -- Wopers
brakes (3) -- Brake Applied
stab (4) -- Stability Control
trac (5) -- Traction Contro
abs (6) -- Anti-Lock Brakes
sunS (7) -- Sun Sensor
rainS (8) -- Rain Sensor
airTenp (9) -- Air Tenperature
steering (10)

vert Accel Thres (11) -- Weel that Exceeded the

vert Accel (12) -- Vertical g Force Val ue

hozAccel Long (13) -- Longitudi nal Acceleration

NozZAccel Lat (14) -- Lateral Acceleratron
hozAccel Con (15) -- Accel eration Confidence
accel 4way (16)

confidenceSet (17)

obDi st (18) -- Obstacle D stance
obDirect (19) -- Obstacle Direction

yaw (20) -- Yaw Rate

yawRat eCon (21) -- Yaw Rate Confidence
dateTime (22) -- conplete tine

full Pos (23) -- conplete set of tine and
-- position , speed , headi ng
position2D (24) -- lat ,

position3D (25) -- lat ,

vehicle (26) -- height ,

speedHeadC (27)
speedC (28)
</ xs: appi nf 0>
<xs: docunent ati on>
val ues to 127 reserved for std ,use
val ues 128 to 255 reserved fory [‘ocal use
</ xs: document ati on>
K/ Xs: annot ati on>
EXS: uni on>
<xs: si npl eType>
<xs:restriction basez!'xs: unsignedlnt">
<xs: m nl ncl usi ve (val ue="0"/>
<xs: max| ncl usifves'val ue="28"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si npl eType>
<xs:restri.ction base="xs:string">
<xs: enumeration val ue="unknown"/>
<xs:‘'enuneration val ue="lights"/>
<xXs™enuneration val ue="w pers"/>
<xSs: enuner ati on val ue="br akes"/ >
<Xxs:enuneration val ue="stab"/>
<xs:enuneration val ue="trac"/>
<xs:enuneration val ue="abs"/>
<xs:enuneration val ue="sunS"/ >

<xs-enuneration value="raing'/

<xs:enuneration val ue="airTenp"/>
<xs:enuneration val ue="steering"/>
<xs:enuneration val ue="vertAccel Thres"/>
<xs:enuneration val ue="vertAccel "/ >
<xs:enuneration val ue="hozAccel Long"/ >
<xs:enuneration val ue="hozAccel Lat"/ >
<xs:enuneration val ue="hozAccel Con"/ >
<xs: enuneration val ue="accel 4way"/ >
<xs:enuneration val ue="confi denceSet"/>
<xs:enuneration val ue="obDi st"/>
<xs:enuneration val ue="obDirect"/>
<xs:enuneration val ue="yaw'/ >
<xs:enuneration val ue="yawRat eCon"/>
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<xs:enumeration val ue="dateTi me"/>
<xs:enuneration val ue="full Pos"/>
<xs:enuneration val ue="position2D'/>
<xs:enuneration val ue="position3D'/>
<xs:enumeration val ue="vehicle"/>
<xs:enuneration val ue="speedHeadC"'/ >
<xs: enuneration val ue="speedC'/ >
</xs:restriction>
</ xs: si npl eType >
<xs: si npl eType>
<xs:restriction base="I| ocal : Vehi cl eSt at usDevi ceTypeTag"
</ xs: sinpl eType>
</ xs: uni on>
</ xs: sinmpl eType>

/>

Used By: This entry isdirectly used by the following 2 other data structures in this standard (record type,

descriptiye name, ASN.1, and XML name (if present) of each):

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

7.140 Data Element: DE_VehicleType

type (classification) of the vehicle in DSRC terms of overall size.

ASN.1Representation:

Vehi cl efype ::= ENUMERATED {
none| (0), -- Not Equipped, (Not* known or unavail abl e
unknpwn (1), -- Does not fit _any other category
specj al (2), -- Special use
not o (3), -- Mdtorcycle
car (4), -- Passengerticar
car( her (5), ~-- Four tire single units
bus (6), -- Buses
axl e[cnt 2 (7), -- Twoaxle, six tire single units
axl| eCnt 3 (8), ~-- _Three axle, single units
axl eCnt 4 (9), --~Four or nore axle, single unit
axl gCnt 4Trai | er (10), ~s\Four or less axle, single trailer
axl gCnt 5Trai | er (11) ,\-> Five or less axle, single trailer
axl gCnt 6Trai | er (12), -- Six or nore axle, single trailer
axl gCnt5Mul ti Trailer (13), -- Five or less axle, nulti-trailer
axl gCnt6Mul ti Trailer( (\24), -- Six axle, nulti-trailer
axl gCnt 7Mul ti Trail er ,(15), -- Seven or nore axle, nulti-trailer

- # LOCAL_CONTENT

al ues to 1227 reserved for std use
al ues 128 Jto 255 reserved for |ocal use

| eType name=" Vehi cl eType" >
xs?annot ati on>

DF DF_AllInclusive <ASN>  <XM.>)and
DF DF_VehicleStatusRequest <ASN>  <XMD>,

XS appr o>

none (0) -- Not Equi pped, Not known or unavail able
unknown (1) -- Does not fit any other category

special (2) -- Special use

mto (3) -- Motorcycle

car (4) -- Passenger car

carOher (5) -- Four tire single units

bus (6) -- Buses

axleCnt2 (7) -- Two axle, six tire single units

axleCnt3 (8) -- Three axle, single units

axleCnt4 (9) -- Four or nore axle , single unit

axl eCnt4Trailer (10) -- Four or less axle, single trailer
axl eCnt5Trailer (11) -- Five or less axle, single trailer
axl eCnt6Trailer (12) -- Six or nore axle, single trailer
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axl eCnt5Mul ti Trailer (13) -- Five or less axle, nmulti-trailer
axleCnt6Mul ti Trailer (14) -- Six axle, nmulti-trailer
axleCnt7Mul ti Trailer (15) -- Seven or nore axle, multi-traile

</ xs: appi nf o>
<xs: docunent ati on>
val ues to 127 reserved for std use
val ues 128 to 255 reserved for |ocal use
</ xs: docunent ati on>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="15"/>
</xs:restriction>
</ xs: sinpl eType>
XS: ST Npl e Type>
<xs:restriction base="xs:string">
<xs: enuneration val ue="none"/ >
<xs:enuneration val ue="unknown"/>
<xs:enuneration val ue="special"/>
<xs:enuneration val ue="noto"/>
<xs:enuneration val ue="car"/>
<xs:enumneration val ue="car & her"/ >
<xs: enuneration val ue="bus"/>
<xs:enuneration val ue="axl eCnt2"/ >
<xs:enuneration val ue="axl eCnt 3"/ >
<xs:enuneration val ue="axl eCnt4"/ >
<xs:enuneration val ue="axl eCnt4Trail er}&
<xs: enuneration val ue="axl eCnt5Trai | en') >
<xs:enuneration val ue="axl eCnt6Trailer"/>
<xs:enuneration val ue="axl eCnt5Multi Trailer"/>
<xs: enuneration val ue="axl eCnt6Milti Trailer"/>
<xs:enuneration val ue="axl eCnt@Ml ti Trailer"/>
</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType>
<xs:restriction base="|ocalN“ehicl eType" />
</ xs: si npl eType>
£/ Xs: uni on>
</ xs: si|mpl eType>

Used By:| This entry is directly used hy the following 5 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Alllnelusive <ASN>  <XM_>, and
DF DF . Vehicleldent <ASN>  <XM.>, and
DF DE"VehicleStatus <ASN>  <XM.>, and
MSG MSG_EmergencyVehicleAlert(EVA) <ASN>  <XM.> and
MSG MSG_ProbeVehicleData (PVD) <ASN>  <XM.>,

In additien

7.141 Data Element: DE_VehicleWidth

Use: The width of the vehicle expressed in centimeters, unsigned. Note that thisis a 10 bit value and it is
combined with a 14 bit value to form a 3 byte data frame. When sent alone it shall occupy 2 bytes with the
upper six bits being set to zero. The width shall be the widest point of the vehicle with al factory installed
equipment. The value zero shall be sent when data is unavailable.

ASN.1Representation:
VehicleWdth ::= |INTEGER (0..1023) -- LSB units are 1 cm
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XML Representation:
<xs: sinmpl eType name=" Vehicl eWdth" >

<xs:annot ati on>
<xs: docunent ati on>
LSB units are 1 cm
</ xs: docunent ati on>
</ xs: annot at i on>
<xs:restriction base="xs:unsi gnedShort">
<xs: max| ncl usi ve val ue="1023"/>
</xs:restriction>
</ xs:sinpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

E DE_Alllnclusive < ASN> <XM >, and

DF DF VehicleSize <ASN>  <XM.>.

In additipn, this item may be used by data structures in other ITS standards.
Remarks$: Observe that this data element is often combined with DE_VehicleLength when used.

7.142 Data Element: DE_VerticalAccelerationThreshold
Use: A hit string enumerating when a preset threshold for vertical acceleration is exceeded at each wheel.

The "Wheel that exceeded Vertical G Threshold" Probe Data Elementiisintended to inform Probe Dgta
Users which vehicle wheel has exceeded a pre-determined thresheld‘of a percent change in vertical 5
acceleratjon per second at the time a Probe Data snapshot was taken. This element is primarily intended to
be used in the detection of potholes and similar road abnormalities. This element only provides
informatippn for four wheeled vehicles. The element inforfsithe user if the vehicleis NOT equipped|with
accelerometers on its wheels or that the system is off. When a wheel does exceed the threshold, the
element provides details on the particular wheel by.speCifying Left Front, Left Rear, Right Front and Right

Rear.
ASN.1Representation:
Vertical Accel erati onThreshold ::=BI'T STRING {
al | (0), -- B 0000,.°\Fhe condition Al Of or not equipped
| ef t|Front (1), -- B 0001\ _JLeft Front Event
| ef t|Rear (2), -- B 0010 Left Rear Event
rightFront (4), -- B<«100 Right Front Event
ri ght Rear (8) -- (B'YI000 Right Rear Event
} --Jto fit in 4 bits
XML Representation
<xs:sinpl eType nage="Vertical Accel erati onThreshol d-item >

xs: annatiat)i on>
<xs=appi nf o>

all1 Off (0) -- B&apos; 0000 The condition Al Of or not equippefl
[eftFront (1) -- B&apos; 0001 Left Front Event

leftRear (2) -- B&apos; 0010 Left Rear Event

TTgntrront (4) -- B&apos, UI00 R gnt Front Event

right Rear (8) -- B&apos; 1000 Right Rear Event

</ xs: appi nf o>
<xs: docunent ati on>
to fit in 4 bits
</ xs: docunent ati on>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:int">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="8"/>
</xs:restriction>
</ xs: si npl eType>
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<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enumeration value="all O f"/>
<xs:enuneration value="leftFront"/>
<xs:enumeration value="|eftRear"/>
<xs:enuneration value="rightFront"/>
<xs: enuneration val ue="ri ght Rear"/>
</xs:restriction>
</ xs: si npl eType >
</ Xs: uni on>
</ xs: si nmpl eType>
<xs:sinmpl eType name=" Vertical Accel erati onThreshol d">
<xs:list itenlype="Vertical Accel erationThreshold-item'/>
</ xs: sinmpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>)and
DF DF_VehicleStatus <ASN>  <XMD>,

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

7.143 0ata Element: DE_VerticalAcceleration

Use: A data element representing the signed vertical acceleration of théwehicle along the vertical akisin
units of 0.02 G (where 9.80665 meters per second squared isone G, i.€ 0.02 G = 0.1962 meters per %ond

squared).| This provides an uneven range of over +1.5 to -3.4G in.each direction with some negative values
for greatr negative ranges as denoted. A one byte payload.

ASN.1Representation:
VerticalAcceleration ::= |INTECGER (-127..127)

-- USB units of 0.02 G steps over

-- g range +1.54 to -3.4G

-- and offset by 50 Value 50 = 0g,\Value 0 = -1G
-- al ue +127 = 1.54G

-- Jalue -120 = -3.4G

-- Malue -121 for ranges -3.4_.to -4.4G
-- MJalue -122 for ranges -4)4to -5.4G
-- Malue -123 for ranges -5.4 to -6.4G
-- Jalue -124 for ranges+*6.4 to -7.4G

-- MJalue -125 for ranges.-7.4 to -8.4G
-- Malue -126 for ramnges |larger than -8.4G
-- Jalue -127 for mnavail able data

XML Representation:
<xs: si npl eType nape=" Vertical Accel eration" >
xs: annot(at)i*on>
<xswdocunent ati on>
LSB units of 0.02 G steps over
a range +1.54 to -3.4G
and offset by 50 Value 50 = 0g, Value 0 =-1G

1 P e Yo 2 4 A0
varot— rrzT1 - L. 999

value -120 = -3.4G

value -121 for ranges -3.4 to -4.4G
value -122 for ranges -4.4 to -5.4G
value -123 for ranges -5.4 to -6.4G
value -124 for ranges -6.4 to -7.4G

value -125 for ranges -7.4 to -8.4G
value -126 for ranges larger than -8.4G
val ue -127 for wunavail able data
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:byte">
<xs:mnlncl usive val ue="-127"/>
</xs:restriction>
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</ xs: si npl eType>

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF Allinclusive <ASN> <XM.>. In addition, thisitem may be used by data structuresin other ITS

standards.

Remarks: The association of areceived value, e.g. -122, with aparticular vertical acceleration in the
indicated range is left to the discretion of the receiving system.

7.144 Data Element: DE_VINSstring,

Use: The VINstring, data element is used to convey a unique identifying string about the vehicle. This
may be the vehicle's VIN value assignment, or it may be another string selected by the owner-operator for
fleet neegls—Ashorter vaue s Tmgenera preferedtosave bardwidttr—————————————————————

ASN.1Representation:

VINstripg ::= OCTET STRING (SIZE(1..17))
-- Alegal VIN or a shorter value

-- tlo provide an ident of the vehicle

-- Iff a VIN is sent, then |IA5 encoding

-- dhall be used

XML Representation:
<xs:conpl exType name=" VI Nstring" >

<xs| si npl eCont ent >
Kxs: annot ati on>
<xs: docunent ati on>
A legal VIN or a shorter value
to provide an ident of the vehicle
If a VINis sent, then |IA5 encoding
shall be used
</ xs: docunent at i on>
K/ Xxs: annot ati on>
<xs: extensi on base="VINstring-string! >
<xs:attribute name="Encodi ngType" use="required">
<xs: si npl eType>
<xs:restriction base=!%s: NMTOKEN" >
<xs: enuneration yalue="base64Bi nary"/ >
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
K/ Xxs: ext ensi on>
</ xp: si npl eCont ent >
</ xs: cojmpl exType>
<xs:sinpl eType name="YI Nstring-string">
<xsf restriction thase="xs: base64Bi nary" >
<xs: m nLength~wval ue="2"/>
<xs: maxLength val ue="23"/>
</ x§:restrigctijon>
</ xs: si|mpl eType >

Used By:| Fhig'entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XMI name (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and

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

7.145 Data Element: DE_WiperRate

Use: The current rate at which wiper sweeps are taking place on the subject vehicle. In units of sweeps per
minute. Use avalue of 1 for any sweep rate with a period greater than 60 seconds.
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ASN.1Representation:
WperRate ::= INTEGER (0..127) -- units of sweeps per ninute

XML Representation:
<xs: si npl eType name=" W per Rate" >
<xs:annotati on>
<xs: docunent ati on>
units of sweeps per minute
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:unsi gnedByte">
<xs: maxl| ncl usi ve val ue="127"/>
</xs:restriction>
</ xs: si npl eType>

Used By: _This entry is directly used by the following 3 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.>*)and
DF DF_VehicleStatus <ASN>  <XM.> and
DF DF_WiperStatus <ASN>_. V< XML>,

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

7.146 Data Element: DE_Wiper StatusFront
Use: Th

The "Wiper Status* Probe Data Element is intended to inform‘®Probe Data Users whether or not it wps
raining/showing at the vehicles location at the time the Prolig,Data snapshot was taken. The element also
indication as to how hard it was raining/snowing by including the "Swipes Per Minute| of the
es across the windshield. The higher the "Swipes Per Minute", the harder it was
raining/spowing. The element also includes whetherdhe wipers were turned on manually (driver activated)
or automgtically (rain sensor activated) to provide additional information as to driving conditions ir] the

current status of the wiper system on the front of the subjéect vehicle.

ASN.1 Representation:
W per St at usFront :: = ENUVERATED; *{
unjavai |l abl e (0, -- Not Equipped with w per status
-- or wper status is unavail able
(1),
termttent (2),
(3),
(4), . . .
sher | nUse (126), -- washing solution being used
aytomati cPresent (127), -- Auto wi per equipped

-~ #_LOCAL_CONTENT

<xs: si npreFyperare=""WpetrStatustront"
<xs:annot ati on>
<xs: appi nf o>

unavail able (0) -- Not Equi pped with w per status
-- or wper status is unavailable

off (1)

intermttent (2)

| ow (3)

hi gh (4)

washer | nUse (126) -- washing solution being used
automati cPresent (127) -- Auto wiper equipped

</ xs: appi nf 0>
</ xs: annot ati on>
<XS: uni on>
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<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="127"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/ >
<xs:enuneration val ue="off"/>
<xs:enuneration value="intermttent"/>
<xs:enuneration val ue="1ow'/ >
<xs: enuneration val ue="hi gh"/>
<xs:enuneration val ue="washerl| nUse"/ >
<xs:enuneration val ue="automati cPresent"/>
</xs:restriction>

</ xs: si

Used By:
descripti

In additi

Remark

7.1470

TXS: st npl elype
<xs: si npl eType>
<xs:restriction base="local : WperStatusFront" />
</ xs: sinpl eType>
K/ Xs: uni on>

npl eType>
Thisentry is directly used by the following 3 other data structures in this-standard (record type,
ename, ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM.>, and
DF DF_WiperStatus <ASN>  <XM_>.
DN, this item may be used by data structures in other '’\I'S standards.

. See aso the data element WiperRate which conveys the current sweep rate of wiper strokes.

ata Element: DE_Wiper StatusRear

Use: Th

current status of the wiper system,on-the rear of the subject vehicle.

The "Wiper Status' Probe Data Elementiisiintended to inform Probe Data Users whether or not it whs
raining/spowing at the vehicles location-at the time the Probe Data snapshot was taken. The element also

provides
wiper bl

indication as to how_hard'it was raining/snowing by including the "Swipes Per Minutel of the
les across the windshield.  The higher the "Swipes Per Minute", the harder it was

raining/spowing. The eleméntyaso includes whether the wipers were turned on manually (driver acfivated)
or automgtically (rain senser-activated) to provide additional information as to driving conditions ir] the
area of tte vehicle.
ASN.1Representation:
W per St at usRear. :: = ENUMERATED ({

urjavai-l.abl e (0), -- Not Equipped with w per status

-- or wper status is unavail able

of (1)

intermttent (2),

| ow (3),

hi gh (4),

washer | nUse (126), -- washing solution being used

aut omat i cPresent (127), -- Auto w pper equipped

... -- # LOCAL_CONTENT

}

XML Representation:
<xs: si nmpl eType name=" W per St at usRear" >

<xs:annot ati on>

<xs: appi nf o>
unavail able (0) -- Not Equi pped with w per status
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Used By:
descripti

In additi

Remark

7.148 C

Use: Thi
reported
used to

informati

SAE J2735 Revised NOV2009

-- or wper status is unavailable
of f (1)
intermttent (2)

I ow (3)

hi gh (4)

washer | nUse (126) -- washing solution being used
automati cPresent (127) -- Auto wi pper equipped

</ xs: appi nf o>
</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl| ncl usi ve val ue="127"/>
</xs:restriction>
</ xs: sinpl eType>
XS: ST Npl e Type>
<xs:restriction base="xs:string">
<xs:enuneration val ue="unavail abl e"/ >
<xs:enuneration value="off"/>
<xs:enuneration value="intermttent"/>
<xs:enuneration val ue="1ow'/ >
<xs:enumeration val ue="high"/>
<xs:enuneration val ue="washerl| nUse"/ >
<xs:enuneration val ue="automati cPresent"/>
</xs:restriction>
</ xs:si npl eType >
<xs: si npl eType>
<xs:restriction base="local : W per St at usRearl’ />
</ xs: sinpl eType>
K/ Xs: uni on>

npl eType>
This entry is directly used by the following 3 other,data structures in this standard (recorfd type,
ename, ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN> <XM.>, and
DF DF_WiperStatus <ASN>  <XM.>,
o, this item may be used by(data structures in other ITS standards.

. See also the data element WiperRate which conveys the current sweep rate of wiper strokes.

ata Element: DE_YawRateConfidence

DE is used.t0 provide the confidence interval of the 95% confidence level for the current]y
alue of DE/Y AWRate, taking into account the current calibration and precision of the sgnsor(s)
easur€. and/or calculate yaw rate. This data element is only to provide the listener with

or toimp

pn.orthe limitations of the sensing system; not to support any type of automatic error covlrection
Y aguaranteed maximum error. This data element should not be used for fault detection o

diagnosis, but if a vehicle is able to detect a fault, the confidence interval should be increased accordingly.

The frame of references and axis of rotation used shall be accordance with that defined in SAE J670, Issued
1976-07 and its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2
(Directional Control Axis Systems).

ASN.1Representation:

YawRat eConf i dence ::= ENUMERATED {
unavai | abl e (0), -- B 000 Not Equipped with yaw rate status
-- or yaw rate status is unavail able
degSec-100-00 (1), -- B 001 100 deg/sec
degSec-010-00 (2), -- B 010 10 deg/ sec
degSec-005-00 (3), -- B 011 5 deg/ sec
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degSec- 001-00 (4),
degSec- 000-10 (5),
degSec- 000-05 (6),
degSec-000-01 (7)

-- Encoded as a 3 bit

XML Representation:

<xs:sinmpl eType name="
<xs:annot ati on>
<xs: appi nf o>

SAE J2735 Revised NOV2009

B' 100
B' 101
B' 110
B' 111

val ue

1 deg/ sec
0.1 deg/sec
0. 05 deg/sec
0.01 deg/sec

YawRat eConfi dence" >

unavail able (0) -- B&apos; 000 Not Equipped with yaw rate status
-- or yaw rate status is unavailable

degSec 100 00 (1) -- B&apos; 001 100 deg/sec

degSec 010 00 (2) -- B&apos; 010 10 deg/ sec

degSec 005 00 (3) -- B&apos;011 5 deg/ sec

degSec 00> 00 (4) -- B&apos, 100 I degr sec

degSec 000 10 (5) -- B&apos;101 0.1 deg/sec

degSec 000 05 (6) -- B&apos; 110 0.05 deg/sec

degSec 000 01 (7) -- B&apos;111 0.01 deg/sec

</ xs: appi nf 0>
<xs:docunent ati on>

Encoded as a 3 bit val ue
</ xs: docunent ati on>

</ xs:annot ati on>

£XS: uni on>

K/ Xs: uni on>
</ xs: si|mpl eType>

<xs: si npl eType>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="7"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enunerati on val ue="unavail‘abl e"/ >
<xs:enuneration val ue="degSec- 100 00"/ >
<xs:enuneration val ue="degSec 010 00"/>
<xs:enuneration value="degSec 005 00"/>
<xs: enuneration val ue="degSec 001 00"/>
<xs:enuneration val ue="degSec 000 10"/>
<xs: enuneration val ué="degSec 000 05"/>
<xs: enuneration-Yalue="degSec 000 01"/>
</ xs:restrictionx
</ xs: si npl eType >

Used By:| This entry is directly used by the following 3 other data structures in this standard (record type,
descriptiye name, ASN.%,.and XML name (if present) of each):

DF DF_Accel SteerY awRateConfidence <ASN>
DF DF_AllInclusive <ASN>
DE DF_VehicleStatus <ASN>

<XM_>, and
<XM_>, and
<XM.>,

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

7.149 Data Element: DE_Y awRate

Use: The Yaw Rate of the vehicle, asigned value (to the right being positive) and expressed in 0.01
degrees per second. The "Yaw Rate" Probe Data Element is used in conjunction with the "Yaw Rate
Confidence" Data Element to inform others on the amount of a vehicle's rotation about it's longitudinal axis
within a certain time period, often at the time a Probe Data snapshot was taken. The Yaw Rate Element
reports the vehicle's rotation in degrees per second with the Yaw Rate Confidence Element providing
additional information on the coarseness of the Yaw Rate element also in degrees per second.

-252 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

ASN.1Representation:
YawRate ::= | NTEGER (-32767..32767)

-- LSB units of 0.01 degrees per second (signed)

XML Representation:
<xs:sinmpl eType name=" YawRate" >
<xs:annot ati on>
<xs: docunent ati on>
LSB units of 0.01 degrees per second (signed)
</ xs: docunent ati on>
</ xs: annot at i on>
<xs:restriction base="xs:short">
<xs: mnlncl usive val ue="-32767"/>
</xs:restriction>
</ xs:sinpl eType>

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

DF_Allinclusive <ASN> <XM.>. |naddition, thisitem may be used by data structures irrqther ITS

standards.

8. External Data Entries

This sectjon defines the precise structure of the external data concepts reused by this standard. THeDSRC

made up jof content further defined in this document (i.e. made up ofentries that are either atomic on
complex put which are also defined in this document) and content.defined externally to this document.

epts in this standard are divided into messages, data frames; and data elements. Messaggs are

Such extgrnal content is reused from other functiona areas and-standards developed by other groups and

SDOs.
reused by other efforts elsewhere.

All text i
message
Repr
which fol
conflict ip some way, the ASN.1 expression shall take precedence.

this clause is considered normative unlessexpressly marked otherwise. Definitions for this

ation. The equivalent XML expression is presented in a section titled XML Representatipn

he contents of this standard (both at the complete fiessage level and its component parts)|may be

are presented in the following subclaiises. The ASN.1 is presented in a section titled ASN.1

lows the translation rule set cited in:Clause Two (SAE Standard J2630). Should the two sgctions

The productions of ASN.1 which follow shall be considered normative in nature. While the majority of the

normative content is reflected inthe actual syntax of the ASN.1, some entries also have additional
statementErin the ASN.1 comments which shall be considered normative as well. In addition, the textual
commentary provided with €ach entry (in sections marked "use" and "remarks"') may aso provide

additiong normative restrictions on the proper use of the entry being described. The XML productifons

follow difectly fromrthe ASN.1 specifications and the same rules shall be applied. Users of this stapdard

seeking tp be in eenformance with it shall follow the normative text outlined here.

8.1 Data Element: DE_Incident Response Equipment [ITI G|

Use: ThelTIS enumeration list commonly refered to as "Incident Response Equipment,” is assigned the

upper byte value of [39] (which provides for value ranges from 9984 to 10239, inclusive). Thislistis
formally called "IncidentResponseEquipment” in the ASN.1 and XML productions. The itemsin this

enumeration list are not alowed to be used as an event category classification. This list contains a total of

72 different phrases. The remaining 55 values up to the lower byte value of [127] are reserved for

additional "national” phrases in this byte range. Local phrases may be added to the list starting with the
lower byte value of 128 and proceeding upward from there (in other words, the first value assigned for any

local additions to this list would be given the value 10112).
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ASN.1Representation:
I nci dent ResponseEqui pnent :: =

ENUMERATED {

ground-fire-suppression (9985),

heavy- gr ound- equi pnent (9986) ,

aircraft (9988),

mar i ne- equi prrent (9989),

support - equi pnent (9990),

medi cal - rescue-unit (9991),

ot her (9993), -- Depreciated by fire standards, do not
-- use

ground-fire-suppression-other (9994),

engi ne (9995),

truck-or-aeri al (9996),

qui nt (9997), -- Afive-function type of fire apparatus.
-- The units in the novie Backdraft were
--_quints

t ankler - punper - conbi nati on (9998),

brush- truck (10000),

airdraft-rescue-firefighting (10001),

heavly- gr ound- equi prment - ot her (10004),

dozefr - or - pl ow (10005),

tracgor (10006),

tankler - or - t ender (10008),

airdraft-other (10024),

airdraft-fixed-w ng-tanker (10025),

hel i t anker (10026),

hel i copt er (10027),

mar ifne- equi pnent - ot her (10034),

firer boat-wth-punp (10035),

boatf no- punp (10036),

supgort - appar at us- ot her (10044),

br egt hi ng- appar at us- support (10045),

l'ight-and-air-unit (10046) ,

nedi|cal -rescue-unit - ot her (10054),

resdue- uni t (10055)%

ur bgn- sear ch-rescue-unit (10056),

hi ght angl e-rescue (10057),

crash-fire-rescue (10058),

bLS-funi t (,10059),

aLS-funit (10060) ,

nmobi|l e- command- post (10075), ~-- Depreciated, do not use

chigf-officer-car (10076),

hAZNAT- uni t (10077),

typeti - hand-crew (10078),

typetii-hand-crew (10079),

pri Jat el y- owned- vehi ghe (10083), ~-- (Oten found in volunteer firg

ot her - appar at us- r esource (10084), -- (Renmapped from fire code zpro)

anbul ance (10085),

bo squad- van (10086) ,

conlji ne- har vest et (10087),

congtructiont vehicle (10088),

farngtractor (10089),

gr as|s- cutlt’i ng- machi nes (10090),

hAZNAT- Cont ai nment - t ow (10091),

heavy“tow (10092),

|'i ght—tow 16694

fl at bed-t ow (10114),

hedge- cut ti ng- nachi nes (10093),

nmobi | e- crane (10095),

refuse-col |l ection-vehicle (10096),

resurfaci ng-vehicl e (10097),

r oad- sweeper (10098),

roadside-litter-collection-crews (10099),

sal vage- vehicl e (10100),

sand- truck (10101),

snowpl ow (10102),

steamroller (10103),

swat -t eam van (10104),

track-1ayi ng-vehicle (10105),
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icle

supervi sor-vehicl e

snow- bl ower

rotary- snow- bl ower

road- gr ader
steam truck

=

# LOCAL_CONTENT_ITIS

(10106),

(10107), -- Consider using Roadwork "road marking
-- operations" unless the objectiveis to
-- refer to the specific vehicle of this
-- type. Alternative Rendering: line
-- painting vehicle

(10108),

(10109),

(10110),

(10111),

(10112), ~-- Alternative term notor grader

(10113), -- Aspecial truck that thaws cul verts and

storm drains

XML Representation:
<xs: sinpl eType name
£XSs: uni on>

</ xs:sinp

<xs: si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usive val ue="9984"/>
<xs: max| ncl usi ve val ue="10239"/ >
</xs:restriction>

eType>

<xs: si npl eType>
<xs:restriction base="xs:string">

I nci dent ResponseEqui pment "

>

<xs:enumeration value="ground fire suppression" id="_9985"/>
<xs:enuneration val ue="heavy ground equipnment" id="_9986"/>
<xs:enuneration value="aircraft" id=%,9988"/>

<xs:enuneration value="nmarine equipnméent" id="_9989"/>
<xs:enuneration val ue="support equipnment"” id="_9990"/>
<xs:enuneration val ue="nedi cal r€scue unit" id="_9991"/>
<xs:enuneration val ue="other" id="_9993"/>

<xs:enuneration val ue="grougd\ire suppression other" id="_9p94"/>
<xs:enuneration val ue="engi\ne" id="_9995"/>

<xs:enuneration value="truck or aerial" id="_9996"/>
<xs:enuneration val ue="gu/nt" id="_9997"/>

<xs:enuneration val ue="“tanker punper conbi nation" id="_9998"[>
<xs:enumeration valwe="brush truck" id="_10000"/>
<xs:enuneration valuée="aircraft rescue firefighting" id="_10p01"/>
<xs:enumeration- Yalue="heavy ground equi pnent other" id="_10p04"/>
<xs:enuner ati gh wal ue="dozer or plow' id="_10005"/>
<xs:enuneration~ value="tractor" id="_10006"/>

<xs:enuneration val ue="tanker or tender" id="_10008"/>
<xs:enuneration value="aircraft other" id="_10024"/>
<xs:enuneration value="aircraft fixed wing tanker" id="_1002p"/>
<xs: enuheration val ue="helitanker" id="_10026"/>

<xs:\enuner ati on val ue="helicopter" id="_10027"/>

<xswenumer ation val ue="marine equi pnrent other" id="_10034"/>
<xs:enuneration value="fire boat with punmp" i d="_10035"/>
<xs:enuneration val ue="boat no punp" id="_10036"/>
<xs:enuneration val ue="support apparatus other" id="_10044"/p
<xs:enuneration val ue="breathi ng apparatus support" id="_10045"/>
<xs:enuneration value="light and air unit" id="_10046"/>
<xs:epnuneration value="pedical rescue unit other" id="_10054l/>
<xs:enuneration val ue="rescue unit" id="_10055"/>
<xs:enuneration val ue="urban search rescue unit" id="_10056"/>
<xs:enuneration val ue="high angle rescue" id="_10057"/>
<xs:enuneration value="crash fire rescue" id="_10058"/>
<xs:enuneration value="bLS unit" id="_10059"/>

<xs:enunmeration value="alLS unit" id="_10060"/>

<xs:enuneration val ue="nobil e comand post" id="_10075"/>
<xs:enuneration value="chief officer car" id="_10076"/>
<xs:enuneration val ue="hAZMAT unit" id="_10077"/>
<xs:enuneration value="type i hand crew' id="_10078"/>
<xs:enuneration value="type ii hand crew' id="_10079"/>
<xs:enuneration value="privately owned vehicle" id="_10083"/>
<xs:enuneration val ue="other apparatus resource" id="_10084"/>
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<xs:enuneration val ue="anbul ance" id="_10085"/>
<xs:enuneration val ue="bonb squad van" id="_10086"/>
<xs:enumneration val ue="conbi ne harvester" id="_10087"/>

<XS:enuneration

val ue="construction vehicle" id="_10088"/>

<xs:enuneration value="farmtractor" id="_10089"/>
<xs:enuneration val ue="grass cutting machines" id="_10090"/>
<xs:enuneration val ue="hAZMAT contai nnent tow' id="_10091"/>
<xs:enuneration val ue="heavy tow' id="_10092"/>

<xs:enuneration value="light tow' id="_10094"/>

<xs:enuneration value="flatbed tow' id="_10114"/>

<xs: enuneration val ue="hedge cutting machi nes" id="_10093"/>
<xs:enuneration val ue="nobile crane" id="_10095"/>
<xs:enumneration val ue="refuse collection vehicle" id="_10096"/>
<xs:enumeration val ue="resurfacing vehicle" id="_10097"/>

<xs:enuneration value="road sweeper" id="_10098"/>

<xs:enuneration value="roadside litter collection crews" id="_10099"/>
<XS: enuner at1on val ue= salvage venrclre  r1d=_101007>
<xs:enuneration val ue="sand truck" id="_10101"/>

<xs:enuneration val ue="snowpl ow' id="_10102"/>

<xs:enuneration value="steamroller" id="_10103"/>

<xs:enuneration val ue="swat team van" id="_10104"/>

<xs:enuneration value="track laying vehicle" id="_10105"/>

<xs: enuner ation val ue="unknown vehicle" id="_10106!/>
<xs:enumeration value="white lining vehicle" id=%-10107"/>
<xs:enuneration val ue="dunp truck" id="_10108%/\>

<XS:enuneration
<XS: enumneration
<XS:enuneration
<XS: enumneration
<XS:enuneration
</xs:restriction>
</ xs: si npl eType >
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:pattern value="\[.+\].*" /&
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="I|ocal: | nci dent ResponseEqui pnent "
</ xs: si npl eType>
K/ Xs: uni on>

val ue="supervi sor
val ue="snow bl ower" id="_10110"/>
val ue="rotary snow bl ower*“.id="_10111"/>
val ue="road grader" id=%_10112"/>
val ue="steam truck" ,d="_10113"/>

vehi cie"  tde 10109"/>

/>

</ xs: si|mpl eType>
Used By:| This entry is directly used.by-the following 3 other data structures in this standard (recorf type,
descriptiye name, ASN.1, and XM LE\name (if present) of each):
DF DF_AHlInclusive <ASN> <XM.>, and
DF DE._\/éhicleldent <ASN> <XM.>, and
MSG MSG_EmergencyVehicleAlert(EVA) <ASN>  <XML_>.
In additipn, thisritem may be used by data structures in other ITS standards.

8.2 DataErement: DE_TTTS _Text [TTT9]
Use: Simpletext used with ITIS codes.

ASN.1Representation:
I TI Stext :: I A5String (SI ZE(1..500))

XML Representation:
<xs:sinmpl eType name=" | TI Stext" >

<xs:restriction base="xs:string">
<xs: m nLength val ue="1"/>
<xs: maxLength val ue="500"/>
</xs:restriction>
</ xs:sinpl eType>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF
DF

DF_Allinclusive

DF _ITISCodes And Text

<ASN>  <XML>, and

<ASN>  <XML>,

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

8.3 Data Element: DE_Responder Group Affected [I TS

Use: The ITIS enumeration list commonly refered to as "Responder Group Affected,” is assigned the
ue ranges from 9728

upper byte value of [38] (which providesfor val
formally edl eupAHected—H

"national| phrases in this byte range. Local phrases may be

value of 128 and proceeding upward from there (in other words, the first value assignedfor-any locg

additiondto this list would be given the value 9856).

ASN.1Representation:

Respondgr Gr oupAf f ect ed = ENUMERATED {
enerlgency- vehicl e-units (9729),
feddral -l aw- enforcement-units (9730),
st atle- police-units (9731),
county-police-units (9732),
| ocqll - police-units (9733),
anbyl ance-units (9734),
resque-units (9735),
firetunits (9736);
hAZNAT- uni t s (9737),
I'ight-tow-unit (9738),
heavy- t ow- uni t (9739),
fredgway-service-patrols ~9740)
trampsportation-response-units (9741)

ate-contractor-response-units” (9742)
- # LOCAL_CONTENT_ITIS

rather than typicaldy -consuner related)

XML Representation:
<xs: sinpl eType name=!
¥xs: uni on>
<xs: siApl eType>

Responder Gr oupAf f ect ed"

he remaining 113 values up to the lower byte value of [127] are reserved for additional

added to the list starting with-the Towg

h one of
er

Default phrase, to be used whe
the bel ow does not fit bet

-- H'at: also sheriff responsg¢ units

hese groups are used iw/coordi nated response and staging area infornption

>

<xs.restriction base="xs:unsignedlnt">
<xs: m nlncl usi ve val ue="9728"/>
<xs: maxl ncl usi ve val ue="9983"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">

<xs:enuneration val ue="energency vehicle units" id="_9729"/>
<xs:enuneration val ue="federal |aw enforcenent units" id="_9730"/>
<xs:enuneration value="state police units" id="_9731"/>
<xs:enumeration value="county police units" id="_9732"/>
<xs:enuneration value="local police units" id="_9733"/>
<xs:enuneration val ue="anbul ance units" id="_9734"/>
<xs:enuneration val ue="rescue units" id="_9735"/>
<xs:enuneration value="fire units" id="_9736"/>
<xs:enuneration val ue="hAZNVAT units" id="_9737"/>
<xs:enuneration value="light tow unit" id="_9738"/>
<xs:enuneration val ue="heavy tow unit" id="_9739"/>
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<xs:enumeration value="freeway service patrols" id="_9740"/>
<xs:enuneration val ue="transportati on response units" id="_9741"/>
<xs:enumneration value="private contractor response units" id="_9742"/>

</ xs:restriction>

</ xs: si npl eType >

<xs: si npl eType>
<xs:restriction base="xs:string">

<xs:pattern value="\[.+\].*"/>

</xs:restriction>

</ xs: si npl eType>

<xs: si npl eType>
<xs:restriction base="I|ocal : Responder G oupAf fected" />

</ xs: si npl eType>

</ Xs: uni on>
</ xs: si npl eType>

Used By:[[ThiS entry 1s ditectly Used Dy the Tolfowing 3 other daia structures in thi's standard (recor
descriptiye name, ASN.1, and XML name (if present) of each):
DF DF_AllInclusive <ASN>  <XMC3-and
DF DF_Vehicleldent <ASN>  <XM_> and
MSG MSG_EmergencyVehicleAlert(EVA) <ASN>' 5" <XML>,

In additipn, thisitem may be used by data structures in other ITS standards.

8.4 Datjp Element: DE_Vehicle GroupsAffected [I TI ]

Use: The ITIS enumeration list commonly refered to as "V ehicle.Groups Affected,” is assigned the
byte value of [36] (which providesfor value ranges from 9216 109471, inclusive). Thislistisformall
called "VlehicleGroupAffected" in the ASN.1 and XML productions. Items from this enumeration li
be used as an event category classification. This list contains a total of 35 different phrases. Ther

1 type,

upper
y
5t can
Pmaining
yte

ing

be

ASN.1Representation:
Vehi cl e|Gr oupAffected ::= ENUMERATED {

al | -jvehicl es (9217),

bi cycl es (9218),

nmot oy cycl es (9219), ~-- to include nopeds |as wel
cars (9220), -- (rermapped from ERM yal ue of

-- zero)

|'i ght-vehicles (9221),

car sf and- | i ght'vvehi cl es (9222)

carsfwith-triai)ers (9223),

carsfkwit h-recreational -trailers (9224)

vehilcl esswi,t h-trailers (9225),

heavly-.vehicl es (9226),

trucks (9227),

buses 92287,

arti cul at ed- buses (9229),

school - buses (9230),

vehicles-with-sem -trailers (9231)

vehi cl es-wi t h-doubl e-trailers (9232), -- Alternative Rendering: western

-- doubl es

hi gh-profile-vehicles (9233),

wi de- vehi cl es (9234),

| ong- vehi cl es (9235),

hazar dous- | oads (9236),

exceptional -1 oads (9237),

abnor nal - | oads (9238),

convoys (9239),

mai nt enance- vehi cl es

(9240) ,
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del i very-vehicles (9241),
vehi cl es-wi t h- even- nunbered-|i cense-plates (9242)
vehi cl es-wi t h- odd- nunbered-1i cense-plates (9243)

vehi cl es-wi t h- parki ng-pernits (9244)
vehi cl es-wi th-catal ytic-converters (9245)
vehi cl es-wi t hout -catal yti c-converters (9246)
gas- power ed- vehi cl es (9247),
di esel - power ed- vehi cl es (9248)
| PG vehi cl es (9249),
mlitary-convoys (9250),
mlitary-vehicles (9251),

-~ # LOCAL_CONTENT_ITI'S

-- Cassification of vehicles and types of transport

XML Representation:
<xs: sinpl eType name=" Vehi cl eG oupAffected" >
¥Xs: uni on>
<xs:si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nlncl usi ve val ue="9216"/>
<xs: maxl ncl usi ve val ue="9471"/>
</xs:restriction>
</ xs: si mpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration value="all vehicles" idz"\9217"/>
<xs:enuneration val ue="bicycles" id="_9218"/>
<xs:enuneration val ue="notorcycl es" id="_9219"/>
<xs:enumeration val ue="cars" id="_9220"/>
<xs:enuneration val ue="light vehicles" id="_9221"/>
<xs:enuneration val ue="cars and®\Jght vehicles" id="_9222"/>
<xs:enumeration value="cars wiph trailers" id="_9223"/>
<xs:enuneration value="cars W th recreational trailers" id="_]9224"/>
<xs:enuneration val ue="vehiicles with trailers" id="_9225"/>
<xs:enuneration val ue="heavy vehicles" id="_9226"/>
<xs:enuneration val ue="trucks" id="_9227"/>
<xs:enuneration val ue="buses" id="_9228"/>
<xs:enumeration valwe="articul ated buses" id="_9229"/>
<xs:enuneration val ué="school buses" id="_9230"/>
<xs:enuneration-Yalue="vehicles with sem trailers" id="_9231"/>
<xs:enunerati ph\wal ue="vehicles with double trailers" id="_9p32"/>
<xs:enumeratjon’ val ue="high profile vehicles" id="_9233"/>
<xs:enuneration val ue="w de vehicles" id="_9234"/>
<xs:enunerati on value="long vehicles" id="_9235"/>
<xs:enuneration val ue="hazardous | oads" id="_9236"/>
<xs: enujfrer ati on val ue="exceptional |oads" id="_9237"/>
<xs:‘enuneration val ue="abnornal |oads" id="_9238"/>
<xsisenuneration val ue="convoys" id="_9239"/>
<Xs:enunerati on val ue="nai nt enance vehicles" id="_9240"/>
<xs:enuneration val ue="delivery vehicles" id="_9241"/>
<xs:enuneration value="vehicles with even nunbered |icense p| ates"
id="_92U2"{>
<xs:enuneration val ue="vehicles with odd nunbered |icense plptes"

id="_92Uu3" >
<xs:enuneration value="vehicles with parking permts" id="_9244"/>
<xs:enuneration val ue="vehicles with catalytic converters" id="_9245"/>
<xs:enureration val ue="vehicles w thout catalytic converters" id="_9246"/>
<xs:enumeration val ue="gas powered vehicles" id="_9247"/>
<xs:enuneration val ue="di esel powered vehicles" id="_9248"/>
<xs:enuneration val ue="I PG vehicl es" id="_9249"/>
<xs:enuneration value="mlitary convoys" id="_9250"/>
<xs:enuneration value="nilitary vehicles" id="_9251"/>
</xs:restriction>
</ xs: si npl eType >
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:pattern value="\[.+\].*"/>
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</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="Iocal: Vehicl eG oupAffected" />
</ xs: si npl eType>
</ Xs: uni on>
</ xs: si npl eType>

Used By: This entry is directly used by the following 3 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN> <XM.>, and
DF DF_Vehicleldent <ASN>  <XM_>, and
SG MSG_EmergencyVehicleAlert(EVA) <ASN> <XM.>

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

8.5 Datla Frame: DF_ITIS-Codes And_Text [ITIS

Use: The use of ITIS codes interspersed with free text. The complete set of I1TIS codescan be fourd in
Volume Two of the J2540 Standard. Thisisaset of nealry 1,500 items which ar€ used to encode copmon
eventsand listitemsinITS.

ASN.1Representation:

| TI ScodpsAndText ::= SEQUENCE (SIZE(1..100)) OF SEQUENCE {
i tem [CHO CE

itis 1Tl Scodes,

text | Tl Stext

} -- # UNTAGGED

}

XML Representation:
<xs: conpl exType name=" 1Tl ScodesAndText ">
<xs| sequence m nCccurs="1" maxCccurs="100">
¥xs: choice >
<xs:element name="itis" type="|TIScodes" />
<xs:el ement name="text" \type=" |TI Stext" />
£/ xs: choi ce>
</ x$: sequence>
</ xs: cojmpl exType>

Used By:| This entry is directly-used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DEJAIllINclusive <ASN> <XM.>, and
MSG MSG_TravelerInformation Message (TIM) <ASN>  <XML>,
In additipn, thisritem may be used by data structures in other ITS standards.

Remarks: CRefer to the SAE ITIS entry ITIScodes for the complete (and lengthy) listing of these cqdes and
for an X Mt Termdermg.

8.6 Data Element: ESS_EssM obileFriction [NTCIP]

Use: Indicates measured coefficient of friction in percent. The value 101 shall indicate an error condition
or missing value.

ASN.1Representation:
EssMobi l eFriction ::= INTEGER (O0..101)

XML Representation:
<xs:sinmpl eType name=" EssMobil eFriction" >
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<xs:restriction base="xs:unsignedByte">
<xs: maxl ncl usi ve val ue="101"/>
</xs:restriction>
</ xs:sinpl eType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type,
descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and
DF DF_VehicleStatus <ASN>  <XM.>,
In addition, this item may be used by data structures in other ITS standards.

8.7 Daw
Use: Therainfall, or water equivalent of snow, rate in tenths of grams per square meter per second (for

rain, thisjs approximately to 0.36 mm/hr). A value of 65535 shall indicate an error conditionor missing
value.

ASN.1Representation:
EssPrec{pRate ::= |NTEGER (0..65535)

XML Representation: _

<xs: si npl eType name=" EssPreci pRate" >
<xs:restriction base="xs:unsignedShort"/>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data Structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_Allinclusive <ASN>  <XM.> and
DF DF_VehicleStatus <ASN>  <XM.>,
In additipn, this item may be used by data structures’in other ITS standards.

8.8 Datja Element: ESS EssPrecipSituation_code[NTCIP]

ribes the weather situation in-terms of precipitation.

snowSl i ght' ,(7)
sho derate (8)
sno avy (9)

rai nSITght (10),
rai nhModerate (11),
rai nHeavy (12),
frozenPrecipitationSlight (13),
frozenPrecipitati onMbderate (14),
frozenPrecipitati onHeavy (15)
}

XML Representation:
<xs: si npl eType name=" EssPreci pSituation" >
<xs:annot ati on>
<xs: appi nf o>
ot her (1)
unknown (2)
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noPrecipitation (3)
uni denti fiedSlight (4)
uni dentifi edvbderate (5)
uni denti fi edHeavy (6)
snowSl i ght (7)
snowbder ate (8)
snowHeavy (9)
rai nSlight (10)
rai nMbderate (11)
rai nHeavy (12)
frozenPrecipitationSlight (13)
frozenPrecipitati onModerate (14)
frozenPrecipitati onHeavy (15)
</ xs: appi nf o>
</ xs:annot ati on>
<XS:uni on>
XS: sl npl elype>
<xs:restriction base="xs:unsignedlnt">
<xs: m nl nclusive val ue="1"/>
<xs: maxl| ncl usi ve val ue="15"/>
</xs:restriction>
</ xs: sinpl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="ot her"/>

<xs:enuneration val ue="unknown"/>

<xs: enuneration val ue="noPrecipitation"/>
<xs:enuneration val ue="unidentifiedSlight'"\/>
<xs:enuneration val ue="unidentifi edMbderiate"/ >
<xs:enuneration val ue="unidentifiedHeawy"/>

<xs: enuneration val ue="snowsl i ght"/[>
<xs:enuneration val ue="snow\bder ate*/ >

<xs: enuneration val ue="snowHeavy*,>

<xs:enuneration value="rainSlight"/>
<xs:enuneration val ue="rai nNoder ate"/ >

<xs: enuneration val ue="rai nHeavy"/ >

<xs:enuneration val ue="froezenPrecipitationSlight"/>
<xs:enuneration val ue="ffozenPrecipitati onMbderate"/>
<xs:enuneration value="frozenPrecipitationHeavy"/>

</xs:restriction>
</ xs: si npl eType >

£/ Xs: uni on>

</ xs:si|mpl eType>
Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML name (if present) of each):
DF DF_ Allnclusive <ASN> <XM.>, and
DF DE*VehicleStatus <ASN>  <XM_>.
In additipn, thisitem may be used by data structures in other ITS standards.
8.9 Datla Element: ESS EssPrecipYesNo code [NTCIP]
Use: Indicates whether or not moisture is detected by the sensor.
égggﬁg§$g$§§ngﬂk¥£ ENUMERATED {precip (1), noPrecip (2), error (3)}

XML Representation:

<xs: sinmpl eType name="
<xs:annot ati on>
<xs: appi nf o>
precip (1)
noPrecip (2)

error (3)

</ xs: appi nf o>

EssPreci pYesNo" >
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</ xs: annot ati on>
<XS: uni on>
<xs: si npl eType>
<xs:restriction base="xs:unsignedl nt">
<xs: m nlnclusive val ue="1"/>
<xs: max| ncl usi ve val ue="3"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs: enuneration val ue="precip"/>
<xs:enuneration val ue="noPrecip"/>
<xs:enuneration value="error"/>
</xs:restriction>
</ xs: si npl eType >
</ xs: uni on>
</ xs:sifprelype

Used By:| This entry is directly used by the following 2 other data structures in this standard-(record type,
descriptiye name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN> <XNM_>, and
DF DF_VehicleStatus <ASN> H<XM_>,
In additipn, thisitem may be used by data structures in other ITS standards.

Remarks$: Used in ATIS to gross coverage area reports, not just point,sensor measurements.

8.10 Data Element: ESS _EssSolar Radiation_quantity [NTCI P]

Use: The direct solar radiation integrated over the 24 hours-preceding the observation in Joules, pgr square
meter. Alvalue of 65535 shall indicate amissing value.

ASN.1Representation:
EssSol afRadi ation ::= | NTEGER (O0..65535)

XML Representation:

<xs: si npl eType name=" EssSol ar Radijat'i on" >
<xs:restriction base="xs:unsignedShort"/>
</ xs: si|mpl eType>

Used By:| This entry is directly used by the following 2 other data structures in this standard (record type,
descriptiye name, ASN.1, and XML hame (if present) of each):

DF DF_AllInclusive <ASN> <XM.>, and

DF DF.VehicleStatus <ASN>  <XML_>.
In additipn, thisitem“may be used by data structures in other I TSstandards.

8.11 DataElement: EXT_ITIS Codes[ITIS]

Use: The complete set of ITIS codes can be found in Volume Two of the J2540 Standard. Thisis a set of
over 1,000 items which are used to encode common events and list itemsin ITS.

ASN.1Representation:
I TI Scodes ::= INTEGER (0..65565)

-- The defined list of ITIS codes is too long to list here

-- Many snaller lists use a sub-set of these codes as defined el enents
-- Also enunerated val ues expressed as text constant are very conmon,
-- and in many deploynents the list codes are used as a shorthand for
-- this text. Also the XML expressions comonly use a union of the

-- code values and the textual expressions.

-- Consult SAE J2540 for further details.
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Used By: This entry is directly used by the following 7 other data structures in this standard (record type,

descriptive name, ASN.1, and XML name (if present) of each):

DF DF_AllInclusive <ASN>  <XM.>, and

DF DF_ITIS Phrase ExitService <ASN>  <XM.>, and

DF DF_ITIS Phrase GenericSignage <ASN>  <XM.>, and

DF DF_ITIS_Phrase_SpeedLimit <ASN>  <XM_> and

DF DF_ITIS Phrase_WorkZone <ASN>  <XM.>, and

MSG MSG_RoadSideAlert (RSA) <ASN>  <XM.>, and
= BFHS-Codes—Ane—Fext ASN XM

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

Remarks$: Refer to the SAE ITIS documents for the complete (and lengthy) listing of these codes g
an XML rendering. An XML schemais aso available in the "itis' namespace for this element. Not
"over thewire" format of itemsin these listsis a 16-bit value in some systems, hencej/theuse of INT|
above, hgwever, it is a numbered union of values and phrases in other systems suchvas XML.

9. Datla Concepts Under Development

The follgwing data frames and data elements are still in development in this edition of the standard.
are not recommended for use in new systems and are presented here for reference because there ma
deployed| systems which make use on of them or which depend on them (both in deployments of D
in other IITS standards). These entries may in turn usedefinitions taken from other standards that
taken from the then current adopted standards of these organizations. The referenced standards sh
consulted for further information regarding their. proper use. Unless otherwise noted in each entry,

Ind for
b the
FGER

They
y be
BRC and
vere
Al be
the

below A$N.1 and XML definitions shall be taken as the governing definition when used in this stapdard,

even when amore current revision of the standard is adopted by the issuing organization. In subg
editions ¢f this standard, these entriesmay no longer be present.

At this time there are no messages.in this category.

10. Clonformance

Since this SAE Staridard specifies standard message set, data frames and data elements for use by
applicatigns intended to utilize the DSRC communications systems, an application will be judged to

conformance withr this Standard by demonstrating functional interoperability with other conformant

buent

bein

applicatigns.-Fhe level of interoperability possible will initially be limited to applications that can

Al JI ' TO Al V 1 oo > UICU Al Co Al 1U Ucdl

S

Standard. Applications in conformance with this Standard shall be able to receive or to send at least one of

the messages defined in this standard.

In addition, an implementation is considered compliant with this standard if all messages, data frames, and

data elements that it sends conform to the format and encoding rules specified herein. Conformanc
format requires that:

e required datafields are present,
e nodatafieldisincluded that is not either required, explicitly optional, or classified as local
content,
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o datafields appear in the indicated order, and

11.

111

The representatlon of tlme |n the DSRC Standard fol Iowsthe methodol ogy deflned in the SO 8601

Greenwi
there are
universal
is comm
within th
many me
the norm
used inn
SO 8601
minute ol
needed.
values (i.
example,
0x3031).
odds wit

11.2

The MA
start-up,

messages.
tion that is publicly available, is to preserve privacy through anonymity. The MAC value flor a

identificg
mobile O
new rand

identify the local vehiglesthat are interacting during an encounter, it is used in the message set.

11.3

numerical values are within specified ranges.

Other Application Notes (Infor mative)

Ontheuseof TIME

messege the trme reference shall be Coordr nated Unlversel Trme (UTC) wrth thetrme zong
h Mean Time (GMT). In thisregard it follows the conventions of other ITS standards; ho

y kept and expressed with a precision of one millisecond. This value (and its Madulo deri
nly used in many DSRC applications and forms the basis of many “short” ferms.of time. T
b current UTC minute is therefore expressed in a 2 bytes value (range 0 t0‘60;000 millisecor
ssages. The rest of the elements of time (minutes, hours, days, month'years etc..) are expr
tive definition provided by SO 8601 including alocal time zone, although the time zones
nost DSRC messages. Leap-seconds and other periodic approbations are handled in the ng

second) and the full (absolute) moment of timeis only setf once or periodically when act
t should also be pointed out that component elements of\the time in DSRC are sent as intgg
p. Jan is sent as Hex 0x01) and not as ASCII strings as'is found in some representations (fd
I SO 8601 expressed as XML where Jan is represented as the ASCII pattern for “01” or Hex
In addition, some unknown values have been mapped to the last value in the range. Thisii
N some other standards that use zero for both-a'legal value of time and as an unknown valu

Per sistence of thetemporarydWAC ID field

C address used by OBUs is randomily generated at various times according to atimer, or ve
pr possibly other events. Thisrandom MAC address is called the Temporary ID in DSRC
The reason for having a non-permanent MAC address, and avoiding any other long-terr

BU device (unlike atypical wireless or wired 802 device) will therefore periodically change
om value to ensure the overall anonymity of the vehicle. Becausethisvalueisused asan

URL sused in the Standard

some minor unique points that should be pointed out. First, the resolution of timelin DSRE

way. In many DSRC messages there is only a need to send.relative time (such as the currxn
aIIy

is
Vatives)
me

ds) in
pssed in
s not
rmal

r

S at
e.

thicle
5

foa
leans to

The Standard makes use of URL strings in various places to link to other information. At times the data
elements used to convey the full URL break the string up into component parts. This is done to save
payloadbytes in the transmitted message. The data element URL-Short must be combined with the contents
of the data element URL-Base to create a valid URL string in such cases.

114

Forward Compatibility in the Standar d

The ASN and XML defined by the standard is designed to allow the addition of new messages and content
descriptions while preserving the backward compatibility with content described in this edition. Tagging
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values have been chosen such that both new standardized content as well as any locally developed and
deployed content can be added. Locally defined content shall use the ITS convention of tag numbering
ranges from 128 to 255 for any content which is added.

For further information and examples of how new message content is added to the ASN or XML defined
here, refer to the Implementation Guide for additional details and examples.

11.5 Requirementsplaced on the ASN encoding used by thisstandard

The general approach to compatibility used is that every compliant ASN parser must be able to handle well
structurec,ASN messages, hoth those found in the standard tnd:—vy and those with several types. of content
that may|be added to messages and found in the deployment environment in the future. By handlg itis
meant thgt such a message can be parsed, and the currently defined content can be recovered:, Thege are no
requirements to use the resulting new content in any way, as it is not defined in this edition, of the $tandard.

There arg three types of additional tags (beyond those defined in the standard) that can be found in} valid
DSRC messages. These are:
e New application Tags
e New local application Tags
e PBasic Universal Tags

New appication tag content (numbered from zero and following-after the last tag defined in the preyious
version df the standard). This is expected to be developed in¢he succeeding editions of the standafd. New
local application tag content (numbered from 128 to 255 to indicate that the content is locally defingd).

This typg of tag is found when a deployment decides to add'new (typically experimental) content tq an
existing message type in places where the symbol “...”sis found. New tag content can also be comgosed of
the basicjuniversal tags used by ASN for basic types{(integers, etc.). New messages may also come to
exist, but] as these will be encoded as different message types then those now defined, they should [not be a
problem {o any compliant parser.

12. Notes

121 Marginal Indicia

A changg bar (1) locatéd-in the left margin is for the convenience of the user in locating areas wherg
technical|revisions, (not editorial changes, have been made to the previous issue of this document. An (R)
symbol tg the leffof the document title indicates a complete revision of the document, including teghnical
revisons| Change bars and (R) are not used in original publications, nor in documents that contain|editorial
changespnly)

PREPARED BY THE SAE DSRC COMMITTEE OF THE SAE
BY SUBCARRIER SYSTEMS CORP (SCSC)
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Annex A M essage Framewor k

Introduction

This annex is intended as a guide for message framework issues.

M essagel D

J2735 messages have no need for a common header and none is defined. A message common header
would be data that is common to all messages. It would be part of the transmitted message, unchanged by
any lower Ievels and required and used by a receivi ng appllcatlon or appllcanons The onIy datum that fits
this defing sage, and

it isrequired to be the first element

Frequently Used Elements
For any generic message, the frequently used elements are defined as shown below.

-- [eneric Message Structure
AnExanpl eMessage: : = SEQUENCE {
{- DSRCnsgl D and Frequently Used El enents

sgl D DSRCnsgl D,
s gCnt MsgCount ,
ild Tenporaryl D,

Message Content itself is defined here
Message Content itself is defined here
Message Content itself is defined here

-- # LOCAL_CONTENT

Final header item
rc Msg CRC OPTI ONAL

The Msg[Count element is defined as-either required or optional in several of the messages. When|it is
present, if should be placed in the order-shown in the specific message set definition of Section 5. $ee the
entry in fhe preceding section for_its definition and usage notes.

The Tenpor ar yl D element is-defined as either required or optional in several messages. When ifis
present, it should be placed 1f the order shown in the specific message set definition of Section 5. Beethe
entry in fhe preceding/section for its definition and usage notes.

The CR{ element (of-type CRCval ue) element is defined as either required or optional in several of the

message$ and the' value should always occupy the last two bytes of the message payload Thiselement is
transmitted.when the underlying protocols will not expressly provide a suitable CRC value for each
recovered (received) m e. The purpose of this data element is not to ensure m e receptiol

correctness (which the lower layers are presumed to handle) but rather as a message level hash value of the
preceding payload content.

Application Programming|nterface

An Application Programming Interface (API) is required to process common management information not
included in a message (Application Protocol Data Unit). This message related information is not

2 In fact the T-L-V of this data element occupies the last 4 bytes of the message payload, but only

the last two bytes contain the actual crc value itself.
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transmitted as part of the message set. An API for J2735 purposes is either information provided by an
application which is required by the application’s lower layers or is information required by an application
and provided by the application’s lower layers. The mechanism of communication is not considered in
scope for J2735 and may or may not be provided by other standards. Any J2735 API should include the
transmitted power level and the message priority.

PSC/PSID

The PSC/PSID is an example of information shared by application and its lower layers. It is considered out
of scope for the J2735 standard.

M essage Priority

When a
well so t
schedulin

essage is passed to lower layers for transmission its Message Priority should be made av|
at the lower layers can properly account for the message’ s urgency and importance when
g itstransmission. This is the only common management information defined in J2735.

Priority Related Terms

t is important for this discussion to note the meanings and differences between some prig
Felated terms used in various standards:

User Priority: Asdescribed within |[EEE WG.1609 (1609.3 and 1609.4), athree bit

hilable as

rity-

ield

represents User Priority which determinestiow a given Medium Access Control (MAC)

sub layer frame competes with other MAC frames for access to the wireless medit
The priorities range from zero to seven (0-7) where 7 is highest. Transmission prid
is higher than transmission priorities 2 and 1 due to historical |EEE development

evolution as away to add a 'mew' lowest priority. Note that the default transmissipn

priority is 0. Please notethat"J2735 priorities are not limited to the case where me
are carried in 1609 packets.

Access Category: AsdefinedinthelEE
802.11 standard; an access category is related to the user priority and ranges from|

where 3 ishighest. Access Category is related to transmission priority as follows:

e Transmission Priorities 7 and 6 are Access Category 3.
e Transmission Priorities 5 and 4 are Access Category 2.
e Transmission Priorities 3 and 0 are Access Category 1.

m.
rity O

ISSages

o M

to 3

e Transmission Priorities 2 and 1 are Access Category 0.
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The following table lists all Transmission Priorities from highest to lowest as well
corresponding Access Category:

astheir

o Access
Priority Category
7 Highest
AC3
6
5
AC2
4
3
AC1
0
2
ACO
1 Lowest

Message Priority (asconsidered in thisannex): The Message Priority is afunct

on

only of the message type and the message contents. |t represents the combinatign of

message urgency and importance. It is independent of lower layer protocols.
Recommended Message Priorities are shown belows, using a scale of 1 to 7, with 7

representing the highest priority. Compliance.tothis standard does not require tiat an

implementation support Message Priority, or that it use the specific values in this
Message Priority is not defined as a data element or conveyed within any of the
of this standard.

The main purpose of the MessagePriority is to serve as input to the protocol at t
lower layer in atransmitting device. If the lower layer protocol supports a prioriti
behavior, it might use the Mgssage Priority in determining how to treat a given m
This standard recommends.that the interface between the message layer and the |
layer allow the Message Priority to be passed down along with a message. Note
criteria used in determining Message Priority may not match the service objective
lower layer priority-mechanism, so caution should be observed in using the Mess
Priority. In particular, the similarity between the Message Priority scale (1to 7) al
|EEE 1609 User Priority scale (0 to 7) does not imply that asimple mapping is
appropriate.

Message Priority is arelative metric. The comparison of the Message Priorities 0
messages is only appropriate if they contend for access on the same channel. If

composed according to this standard are transmitted over IEEE 1609 lower layers
recognize the Control Channel (CCH) and Service Channel (SCH) designations, th

annex.
Mmessages

he next
yation
Essage.
ower
that the
S of a
lage

nd the

two
messages
that
ereis

(l + +lo, H £ il M Dt MY £ 'y %l
MU TCITVAICT U T CUITIPDAoun Ul Ui IviicooagtT T TTUTTLY Ul A TTTICooayc SCT'it U Ui

CH

(e.g. aBasic Safety Message) to the Message Priority of a message sent on one of the

SCHs (e.g. electronic toll collection).

Provider Serviceldentifier (PSID): Asdescribed within IEEE WG 1609.3, the PS|

Dis

a number that identifies a service provided by an application. A PSID has no relevance
for the J2735 defined message priority. It isrelated to service priority and is considered

out of scope here.
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Display Priority: A receiver may define a priority associated with displaying messages.
Thiswould likely be proprietary to the OEM deploying the receiver and is out of scope

for this discussion.

DE_Priority: The Priority data frame is used in a DSRC message set to establish
relative importance of certain messages with respect to other similar messages of

the
the

sametype. Itisnot adisplay priority (although it may factor into display ordering

algorithms), nor isit atransmission priority for lower layers.

Other Priorities: This section is limited to those priority concepts that are contained in
this standard or may directly interface with it. Other priority concepts exist that are
relevant to somebody using this standard, such as may appear in applications or lower

Llavare it thaca ara nat dafinad haora
ety Cro T tHeSear e o oereaHere:

M essagePriority Enforcement

This annex is intended only to provide guidance for recommended priority‘assignments to
messages and message sets. It isinformative only.

Neither the Technical Committee nor its associated subcommitteesare Chartered to police
enforce the J2735 defined application layer priorities detailed heref such enforcement will b
H | likelihood, the responsibility of an empowered governmental{agency. This annex and its
pssociated table are simply atool to promote harmony and«Communication within a DSRC
community.

M essage Priority Table
fo be transmitted; the interpretation of theterms being as follows:

e |IMPORTANCE: The firsttevel of priority is associated with societal and/or safet
impact, and prioritizes'safety above al other applications and/or communications
greater the potential for saving life or preventing injury, the higher the importanc
message and message sets receive. Though this is as per the USA Federal
Communications Commission, there is no intent to limit this guideline to any sing
country.

e URGENCY: Many applications are predicated upon alowable communications |
The range of that latency defines the urgency of the message; if the message req
quick transfer from sender to listener, it has a higher associated urgency.

e, in

12735 Message Priority is based upon a balance between the importance and urgency of ajmessage

The
p the

e

tency.
lires

Each row in the Message Priorities table includes an example application and suggested message
priority. In addition, an estimate of the allowable latency is provided as an indication of urgency.

AdjustingPriority

Although the J2735 defined message priority table indicates a single priority for each message set,

in practice priority is an attribute of a specific message. The priority of a specific message
raised or lowered, compared to the default priority in the table, according to the policies of
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transmitting device. For example, the priority of a Basic Safety Message (BSM) that includes a
“hard brake” status might be set higher than the priority of a BSM without such an indication.

L atency Ranges

In this annex, three latency (urgency) ranges are used:

e Lessthan 10 ms
e Between 10 and 20 ms
e  Greater than 20 ms

n some cases the transmission channel may be unavailable upon the occurrence of aq{!:ent, eg. if
A device occasionally switches to another channel. In generd, the latency interval @l Sfat the
ater of the event time and the channel availability time. QQ
General Message Priority Scheme /\rg’.) 4
The general message priority schemeis: . (1/
D
O
Impoltance
Safety|of Life D
¥
PubligSafety 6 .0 4 3
N
Non-Priority C)\\@ 1 1
ééble 1 - General Message Priority Scheme
M @ge Priority Table
The message priority table below incorporates the current and probable message sets (designated

as examples):
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1 = Safety of Life
Applies to those
Messages and
Message Sets
associated with
societal and/or safety
impact related to
human life.

2 = Public Safety
(Safety notin 1)
Applies to Road Side
Units (RSU) and On-
Board Units (OBUS)
operated by state or
local governmental
entities presumptively
engaged in public
safety priority
communications.
(Includes Mobility and
Traffic Management
Features)

3 = Non-Priority
Communications (Not
in 1 or 2) Applies to
Fleet Management,
Traveler Information
Services and Private
Systems.

SAE J2735 Revised NOV2009

Description (When to apply a specifi
urgency level)

Emergency Impact mitigation and injury

Latency for

Reception
(Urgency)

Crash-Pending Notification

avoidance/mitigation S MO (Example)
Emergency Potential-event impact <10 ms Pre-Crash (Example)
and/or injury mitigation and avoidance
; ; Basic Safety + Hard-Brake
Urgent Warning Events (using Event <10 ms (Collision Warxing EEBL. Anti -
FI 2 0
ags) Lock, etc.)
Per|od|c'pub||c sgfety S 10 to 20 ms Basic Safety Message
information
Urgent warning of impending local 10 ta 20 me E \ehicle Alert
situation
Situation-based status information of 10 t0 20 ms ATIS Roadside\Alerts (e.g.
uninvolved local interest Accident)
Potential-situation information of ATIS Probeijle-situalion (e.g.
: . > 20 ms Rapidly déteriorating pfangerous
uninvolved local interest Sonaitians)
Urgent public safety downloads <10 ms SPAT (Signal Phase and Timing)
(Intersection Information)
Public safety data transactions, <10 ms Electronic Toll Collection
exchanges (Example)
Public safety geospatial context GID message (Gepspatial
information L0 2 Context)
Semi-urgent public safety link 10 020" ms Lane Coordination; Cpoperative
establishment ACC (Example)
Public safety RTCM GPS correction 33 50 ms RTCM GPSC (GPS dorrection)
information
Semi-urgent public safety data and > 20 ms Services Table, Digital Map
application enabler Download (Example)
Important Traffic Management status > 20 ms ATIS Alerts (e.g. Highyvay Closed
information enabler Ahead)
Important Announcement of*Services > 20 ms e rlensnsggﬁcgr\]’%vmis)serv'ce
Non-urgent Traffic Management > 20 ms Probe Messages, Ljocalized
Foundational Data warning zones update
Urgent, pfivate mobility message < 10 ms On'Boar?nZ{ar\Sgt?gr?z REMBLE
Urgel, priva_te and commercial <10 ms Electronic Paynjents
electronictransactions
Semi-Urgent, private mobility data and 10 to 20 ms Commercial applicatjons (e.g.,

electronictransactions
Important, private and commercial

10 to 20 ms

GPS driving instryctions)
Large commercial transactions

electronictransactions

Background, private mobility data
downloads and upgrades

Table2 - Message Priorities

> 20 ms

(E-Commerce)

Area map or database download
or upgrade

Note that the relative priority of this message represents J2735's judgment of the importance and
urgency of this type of message. However, when sent over the 1609/802.11 stack thereis likely to
be no choice but to send it in the highest priority access category. Thisis because 802.11
mandates that management frames be in this category (i.e. AC_VO), and a WSA will almost
certainly be encapsulated in one or another type of 802.11 management frame.
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Annex B The Safety Message Handler (Informative)

Annex C describes examples of vehicle safety applications aimed at preventing collisions. The Safety
Message Handler is focused on that same type of safety application, though it can also be applied more
broadly. These safety applications generally compare the state of a host vehicle with the states of remote
vehicles, and take some action, e.g. driver warning, when a threat of collision is detected. Each application
tracks a set of state variables, many of which are of common concern to other applications, and some of
which are application-specific. As the name implies, the Basic Safety Message (BSM) [5.x] is designed to
support the collective communication needs of a set of safety applications. Rather than transmit a series of
si ngleapphcatlon messages avehlcle sends one BSM Whose contents convey al aspects of the vehicle's

: 4 d o ¥ehitecture
saves ba dW|dth resources by suppressing redundant mformatlon and avoiding extra per-packefprotocol
overhead. It also saves processing resources in the sender and especialy in the receiver. Findly, it
simplifieg application designs by separating them from details of the communication system likg message
structurejand data element format.

This sepgration of the applications from the communication system implies an intérmediate funclion. The
purpose ¢f this annex is to describe at a high level how that function, which is.called here a Safety| Message
Handler {(MH), could be designed to send and receive messages in support of\safety applications.

A given lehicle both transmits its state and receives state updates from other vehicles. As noted jn Annex
C, the stpte information from each vehicle might be updated via periodic broadcasts of the B$M. The
message jperiod could be modified in response to network conditiens or changing application requirements.
The peripdic messages could also be supplemented by an oc¢asional message upon the occurrénce of a
specific gvent (e.g. hard-brake event).

Each application running on a vehicle has requiremeénts for the state information that it |needs to
communicate to other vehicles. For each state element, the application also has a requirement for the
broadca+ update frequency. The job of the MH -of’the sender side is to compose and dispatch messages
with con ents and at intervals that satisfy the collective needs of the applications. This process is illustrated
in Figure 1*. Three applications are shown‘er’the left of the figure. For each, a set of data elgmentsis
listed; these represent the state information that each application requires to be broadcast. [The MH
composes messages whose content represents the union of the required elements. Note that an elgment like
Position that is required by multiple applications is sent only once in each message.

The MH| might use a BSM to.Sehd the required information. In that case, any required element that is
included |in Part | of the BSM\is automatically sent. Any required element that is not included in|Part | of
the BSM|is explicitly included in Part 1. Alternatively, a MH might use an A La Carte (ALC) message to
send the fequired information. The ALC has al of the flexibility of the BSM, but with no mandgory part;
Part | of |the ALC meSsage is similar to Part 11 of the BSM. If the MH chose to send an AL C message,
every reduired element is explicitly included. The choice of whether to use aBSM or an ALC may depend
on how imuch‘ef the BSM Part | information is in the set of required information. Part | of the BSM is
specificgly deﬂgned to include the mformatlon most likely to be useful for safety applications, sp one can
expect the B

The transmit and receive parts of each application running on a vehicle have adual structure. Just asthe
transmit part has requirements for information to be sent, the receive part has a set of elements that it
desiresto receive. The receive side of the MH shown in Figure 1 performs an inverse operation of the
send side. Upon receipt of a safety message, the MH parses the message to extract the component
elements. Every received element is provided to each application that desires to receive it. Received
elements that no application needs are ignored.

*In this annex, all references to specific applications, data elements, and message rates are purely
illustrative.
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Fwd Collision

Position, Speed, Air
Bag, Brake Status

Position, Speed,

IGNORED

Warning Yaw Rate, Air Bag,
Brake Status,
Safety Vehicle Trail, Turn
Intersection Al Message Signals, Headlights
Warning Position, Speed, Yaw; Handler:
Rate, Vehicle Trai Sender Side .
Outgoing
L ane Chanae osition, Turn Message
. signals, Speed,
Warning Headlights
Implementation Specific J2735 Standard | —>
Position, Speed, Air
iqi 'W.Bag, Brake Status
Fwd Collision g Position, Speed,
Warning Yaw Rate, Air Bag,
Brake Status,
Safety Vehicle Trail, Turn
Intersection Message Signals, Headlights
Warning <+Position, Speed, Yaw Handler: <
Rate, VehiclexTrail Receiver Side
Incoming
L Turn Signals, Message
Headlights

Figured: Example Vehicle DSRC Safety System with Safety M essageHandler

Figure 1|illustrates how a M H chooses outgm ng message content based on the collectlve reqw rements of

the vehidle:

ihation of

message transmlsson time. The smplest caseisaregular m%sage schedulewﬁh unlform content in each
message. A more complex case arises if some information is sent more frequently than others. A MH may
opt to compose messages with different content to match the specific information rate requirements of the
applications. For example, if in Figure 1 the Lane Change Warning application only requires half the
information rate as the Forward Collision Warning and Intersection Warning applications, the message
shown on the right side of the figure might be sent every other message interval, interleaved with messages
that omit the Turn Signals and Headlights data elements.
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Annex C Operation with the Basic Safety M essage in Vehicles
Application and Resear ch Implementation Background

The Basic Safety Message in this Standard was devel oped based on analysis of communications
requirements for seven high-priority vehicle-to-vehicle application scenarios with significant anticipated
safety benefits. These application scenarios and the research implementation of some of the applications
are;

e Ci1 Intersection Collision Warning
e C2 Emergency Electronic Brake Lights

e [C3 Pre-Crash Sensing

e [C4 Cooperative Forward Collision Warning

e [C5 Left Turn Assistant

e [C6 Stop Sign Movement Assistance

o [C7 Lane Change Warning

e [C8 CAMPVSC-A Implementation of V2V Safety ApplicationsUsing DSRC BSM

annex in [Sections C-1 through C-7. These sections of the annex present vehicle safety application gcenarios
and are npeant to illustrate the use of the Basic Safety Message specified in this Standard, rather than to
specify o prescribe these applications or to recommend the-best way to deploy these applications.Itis
expected|that the messages in this Standard will fully or partially enable the development of additiopal
vehicle spfety applications. Illustrations of such applications may be added to this annex in future yersions
of this dard.

Section ¢-8 presents the V2V Safety Application mplementation by V ehicle Safety Communicationf—
Applicatipns (VSC-A) project using DSRC BSM, under a collaborative effort between the United States
Departmént of Transportation (USDOT) and;the V ehicle Safety Communications 2 Consortium (VSG 2

Consortiim — Ford, General Motors, Honda, Mercedes-Benz, and Toyota). This section provides a prief
introduct|on of the VSC-A project and the V2V safety applications implemented in the project, as wéll as

The use ¢f the Basic Safety Message in the relevant vehicle safety application scenarios is d&ecribE in this

Future vehicle safety applications may require additional message sets, data frames and data elements that
have not lyet been specified.in this Standard. The intention of the DSRC Technical Committee is for|these
additiong elements tolbeidentified by the Technical Committee, analyzed, specified and added to fiture
versions pf this Stafidard in order to support interoperability for an increasingly diverse range of vehicle

different manufacturers and roadside infrastructure operatorslmanufacturers throughout the entire region of
expected vehicle travel.

The basic premise of the initial vehicle safety applications is the use of frequent broadcasts of basic
information about each individual vehicle to enhance the awareness of vehicles that are in the vicinity. The
frequency of these broadcasts is expected to at least meet the requirements of vehicle safety systems
implemented using this technology, and if possible to exceed these requirements in order to compensate for
the inherently unreliable nature of radio frequency communications.

Due to the potential cumulative effect of many vehicles broadcasting within the same local area (in
particular during heavy traffic conditions), the DSRC communication channel islikely to encounter
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excessive channel loading on occasion. For this reason, it has been the focus of the technical committee to
limit the required information in these common messages to a concise set, and to provide effective coding
to minimize the size of the message payload. The common message set that was developed by the
committee to meet the requirements of the initial vehicle safety application scenarios is the
MSG_BasicSafetyMessage, which has a mandatory section (Part I) and an optional section (Part I1):

Part | of the MSG_BasicSafetyMessage contains a fixed data structure comprising the information that
must be updated most frequently or which must be known to determine the meaning of the frequently-
changing data. Part | is mandatory in the Basic Safety Message, and so might be broadcast more frequently
than the optional Part Il. The transmission frequency of the Basic Safety Message might be chosen so that
it provides an update rate that is consistent with the scan rates for on-board vehicle safety system sensors.

Part 1 of the MSG BascSafetyMessage is opt|0nal and So] mlght be included in only asubset of the
ge to
content

Applicabledocuments

A detailed description of the identification and selection of the high-priority vehitle’safety applicatjons, as
well as the background descriptions of the application scenarios, are included-inthe “Vehicle Safet
Communjcations Project Task 3 Final Report: Identify Intelligent Vehicle Safety*Applications Enablgd by
DSRC", published by the National Highway Traffic Safety Administration inMarch 2005 and publidly
availableffrom National Technical Information Service, Springfield, Virginia22161.

Application message sequences

The repelitive broadcast of vehicle safety messages is expected to increase the range of vehicle
environnjental awareness beyond the range of any on-beard sensors. Each vehicle will broadcast ifs
relevant information frequently via the MSG_BasicSafétyMessage and receive the equivalent mesgages
from all QSRC-equipped vehicles in the immediate-vi€inity. Messages from other vehicles can then pe
analyzed|by on-board processors to identify impending situations that would warrant warning the driver or
initiating|other actions, for example, pre-tensioning of seat belts.

Application use with DSRC

Basic Salety Messages will usually betransmitted using the Wave Short Message Protocol (WSM] stack on
apre-agrped channel, to other devices (typically other mobile on-board units (OBUs)) which have
determingd to receive this type of message. It will not be necessary for a sender to advertise a serv|ce, nor
for arecdiver to undertake any’/confirm or join operation.

Receivers are expectedto-process all such messages. Upon receipt, a Basic Safety Message is exanmined for
message [content and relevance at the application layer of the protocol stack.

Basic Salety Mgssages are expected to be broadcast at a rate sufficient to provide alevel of data quality,
including datarfreshness, similar to that provided by on-board sensors used for vehicle safety systgms.
However} ta_help prevent the possihility of vehicle broadcast messages congesting a channel, the frequency
of transmissions may need to be adjusted in dense traffic environments based on speed, number of vehicles
in close proximity or other parameters (e.g., atoll plaza).

In all seven of the following application scenarios, aworking GPS unit” and a connection to the vehicle
data bus, in addition to a DSRC radio unit, are necessary to send out the correct information to, and receive
the necessary information from, other vehicles.

Which is presumed to be able to provide position, velocity, and current time values for the vehicle.
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Annex C-1 Intersection Collision Warning

Application Description

This application warns drivers when a side-impact or straight crossing path collision at an intersection is
probable. DSRC communications can be used to allow a vehicle approaching an intersection to detect all
nearby vehicles, their position, velocity, acceleration, and turning status. The in-vehicle unit analyzes these
parameters for the other vehicles as contained in their MSG_BasicSafetyMessages and projects future
vectors for these vehicles. If this analysis determines that a collision is likely, an appropriate warning is
issued to the driver.

Flow of Events

Flow of events

1. Veh|cle “A” sends MSG_BasicSafetyMessage,
Veh|cle “B” receives message

3. Veh|cle “B” processes the message from Vehicle A and determines that V/ehicle A’'s mgssage
is reJevant (crossing road segment via map and/or heading)

4. Veh|cle “B” alerts its driver to a straight crossing path hazard.

DSRC radio
Positional and vehicle sensors
Human-Machine Interface

Hardwarle Devices:

Actors: (What entities play an Vehicle Occupant Service Road
active role in use) System Provider Department
Driver Passenger (Optiona
—for Relaying)
X X
Support infor mation: CAMP-V SC Task 3 Report, 2003

Concegt of Operations

For this application, it is assumed that all identified subject vehicles would be equipped with DSRC|units. It
is also agsumed that messages from each vehicle would be received by conflicting vehicles on othg
intersectipn legs, a process that might involve high transmission power or relaying techniques if the
transmitter and recelver do not have clear line of sight.

Upon regeipt of each MSG_BasicSafetyM essage, the recipient needs to implement an algorithm to
determing if- a.Crossing path conflict is present. Once aconflictis determl ned the vehicle could use

appropn eAum

In some cases, an RSU associated with a traffic signal may be used to relay the vehicle status. In such
cases, if the traffic signa statusis provided as well, it could include improper signal operation - such as
when there is a conflict monitor flag. One method for relaying messages that could be used at signalized
intersections is that developed in CICAS-V. This method, not elaborated here, requires the road
department to become active in aerting vehicles to possible collisions that would occur as a result of an
imminent right of way violation.

Sensorsand Other System Needs

A map database could help to provide information about whether crossing path vehicles are in the vicinity
of an intersection. If lane resolution is possible, lane position of the crossing path vehicle can be used in
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the algorithm, e.g., if acrossing path vehicleisin aleft-turn pocket and it is known in advance that the left-
turn and straight-through phases are different, then the left-turning vehicle is no longer alikely threat.

Annex C-2 Emergency Electronic BrakeLights

Application Description

When avehicle brakes hard, the Emergency Electronic Brake Light application conveys this information to
surrounding vehicles via one or more Basic Safety Messages. This application will help the driver of a
following vehicle by giving an early notification that the lead vehicle is braking hard even when the
driver’svisibility islimited (e.g. alarge truck blocks the driver’s view, heavy fog, rain).

The currgn , Y veroy - . ‘
application might not only enhance the range of a hard braking message but also might provide im
informatilon such as acceleration/decel eration rate and duration. At present, brake lamps do riot differentiate
level of deceleration and are only useful as far rearward as line of sight allows.

Flow of| Events

Flow of events

1. Vehig¢le “A” sends MSG_BasicSafetyMessage, possibly with additional data associated |with
the hard|braking event, such as a hard-braking event flag

2. Vehigle “B” receives message

3. Vehigle “B” processes the message from Vehicle A and-determines that Vehicle A’s megsage
is relevaht (similar heading in advance of Vehicle B’s path)and a significant braking event is
occurring per the message information (e.g. deceleratiofi; brake pressure, event flag).

4. Vehigle “B” alerts its driver to the braking event.and provides some indication of braking
severity.

DSRC radio
Positional and vehicle sensors
Human-Machine Interface

Hardwarg Devices:

Actors: (What entities play an Vehicle Occupant Service Road

activerolein use) System Provider Departmgnt

Driver Passenger

X X
Support nfor matien: CAMP-V SC Task 3 Report, 2003

Conceptof-Operation

For this application, it is assumed that the vehicle in a hard braking situation would be equipped with a
DSRC unit. It is also assumed that the message from the vehicle would be received by the following
vehicles, including any that could have a collision with the braking vehicle.

The message sender needs to have an agorithm to decide if a hard brake was performed (for example:
deceleration greater than 0.4g), and if a non-routine event message transmission is advisable. If avehicle
determines that it is braking hard then it could inform the surrounding vehicles by sending a
MSG_BasicSafetyMessage, possibly including an optional “hard-brake” event flag. The message could be
sent at the next scheduled transmission time, or earlier, and it could use a higher priority level than the
routine broadcast of a MSG_BasicSafetyM essage.
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In order to determine if a hard braking message is relevant, the listening vehicle needs to know the relative
location from which the message originated (e.g., front, rear, left, right). This can be done based on its GPS
information and the GPS information of the braking vehicle. The listening vehicle may not necessarily
inform the driver of such an event if the braking vehicle istraveling in an adjacent lane.

Sensorsand Other System Needs

A map database, where available, may help to provide specific, relevant information related to current road
segments. This could allow, for example, intersection geometry or road curvature to be taken into account
when an application host vehicle evaluates the received MSG_BasicSafetyMessage to see if an alert to the
driver is necessary.

Annex C-3 Pre-crash Sensing

Application Description

Pre-crash sensing can be used to prepare for imminent, unavoidable collisions. This application could use
DSRC cgmmunication in combination with other sensors to mitigate the severity of a crash.
Counter:]\easures may include pre-tightening of seatbelts, airbag pre-arming, front'bumper extensio, etc.

Flow ofl Events
Flow of events

1. Vehicle “A” sends MSG_BasicSafetyMessage
2. Veh|cle “B” receives message

3. Veh|cle “B” processes the message from Vehicle A-and determines that Vehicle A’s
mespage is relevant and, per the message information (e.g. location, speed, heading,
decgleration, brake pressure, etc.), that trajectaries of Vehicles “A” and “B” will likely infersect
immjnently.

4. Veh|cle “B” automatically initiates pre-crash countermeasure(s).

DSRC radio
Positienal and vehicle sensors
Human-Machine Interface

Hardwarle Devices:

Actors: (What entities play an—\¢hicle Occupant Service Road
activerole in use) System Provider Departmgnt
Driver Passenger
X
Support information: CAMP-VSC Task 3 Report, 2003

Concept of Operations

Asin most of the other vehicle safety application scenarios, DSRC communications is used to allow the

host vehicle to detect position, velocity, heading, acceleration, and control parameters for all equipped
vehiclesin the immediate vicinity. Thein-vehicle unit analyzes these parameters for the other vehicles as
contained in their MSG_BasicSafetyMessages and projects future vectors for these vehicles. If this analysis
determines that a collision is imminent and unavoidable, the vehicle may deploy countermeasures, such as
pre-tightening of seatbelts. This further information might be used for such potential purposes as
determining the need to lower the bumper on a high-profile vehicle to minimize the damageto asmaller,
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lower vehicle, or to support a sensor-based decision to pre-deploy side-impact airbags if the collision vector
determination indicates an imminent side-impact.

Sensorsand Other System Needs

On-board sensors, such as airbag accelerometers or radar systems, could be used to confirm the imminent
collision determination derived from the DSRC communications analysis.

Annex C-4 Cooperative Forward Collision Warning

Application Description

The coopeati a
communifcation-based safety feature that issues a warning to the driver of the host vehicle in case df an
impendirjg front-end collision with a vehicle ahead in traffic in the same lane and direction of travel.
CFCW will help driversin avoiding or mitigating front-to-rear vehicle collisions in the forward path pf
travel. The system does not attempt to control the host vehicle in order to avoid an impeneing colligion.

Flow off Events

Flow of events

1. Veh|cle “A” sends MSG_BasicSafetyMessage, periodically

Veh|cle “B” receives and processes messages, and determines if Vehicle A is traveling lahead
in traffic in the same lane and direction of travel.

3. If so|determined, Vehicle “B” processes the message.information further to determine the
threat level of a front-end crash with Vehicle A.

4. Basegd on the threat level determined, Vehicle “B™warns its driver of the potential front-end
crash.
DSRC radie

Positional’and vehicle sensors
Humahn-Machine Interface

Hardwarle Devices:

Actors: (What entities play an \ehicle Occupant Service Road

activerole in use) System Provider Departmeént

Driver Passenger

X X
Support jnfor mation: CAMP-VSC Task 3 Report, 2003

Conceptof Qperations

This application is similar to the Emergency Electronic Brake Light scenario (Annex C-2). In the

Cooperative Forward Collision Warning scenario, however, the application warns the driver when the
possibility of a collision with avehicle in front of the host vehicle becomes likely, whereas the brake light
application simply informs the driver of the onset of “hard” braking based on an indication of braking rate.
The concept of operation of the CFCW application can be explained as follows: Every vehicle that is
equipped with DSRC will broadcast the MSG_BasicSafetyMessage, including the optional path history, at
a certain frequency (path history might be included in a subset of al MSG_BasicSafetyMessages). The
CFCW application in the host vehicle receives safety messages and uses the contents to track the state (i.e.,
position, velocity, and acceleration, etc.) of remote vehicles within its communication range. Using such
information, along with its own state and its assessment of the relevance of the target location, the host
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vehicle determines the likelihood of a front-end collision with a remote vehicle ahead in its lane and
calculates the threat level. The threat level is used to further determine the appropriate warning through the
vehicle' s driver vehicle interface.

Sensorsand Other System Needs

On-board sensors, such as radar or lidar systems, could be used to confirm the collision determination
derived from the DSRC communications analysis.

A map database, where available, may help to provide specific, relevant information related to current road
segments. This could alow, for example, intersection geometry or road curvature to be taken into account.

Annex C-5 Left Turn Assistant

Appliczltion Description

The Left|Turn Assistant provides information to drivers about gaps and speeds of oncoming’cars tp help
them malke aleft turn acrosstraffic safely. This application warns drivers when a collisionvis probabje if
the left tyrn movement is initiated.

Flow ofl Events

Flow of events

Oncpming Vehicle “A” sends MSG_BasicSafetyMessage.
Turring Vehicle “B” receives message

3. Veh|cle “B” processes the message from Vehicle A and determines that Vehicle A’s
message is relevant (crossing road segment via map and/or heading and indication of tyrn)

4. Veh|cle “B” alerts its driver to an oncoming vehicle hazard.
DSRC radio

Positional and vehicle sensors
Human-Machine Interface

Hardwarle Devices:

Actors: (What entitiesplay an ~ Vehicle Occupant Service Road
active role in use) System Provider Department

Driver Passenger

X X
Support jnfor mation: CAMP-VSC Task 3 Report, 2003

Conceqt‘eh Oper ations

DSRC communications is used to allow the turning vehicle to detect all equipped vehiclesin the vicinity.
Furthermore, it allows the turning vehicle to receive the position, velocity, acceleration, and control
parameters, among others, for potential threat vehicles. The in-vehicle unit, based upon the host vehicle's
left turn signal initiation (and/or possibly other control parameters such as steering wheel angle or yaw rate)
constructs a predicted travel path for the host vehicle and analyzes the received parameters for the
approaching vehicles . The unit also constructs expected future travel path for these vehicles. If this
analysis determines that a collision would be likely if the left turn movement is initiated, an appropriate
warning is issued to the driver
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Sensorsand Other System Needs

On-board sensors to determine the host vehicle' s intent to turn left, e.g., left turn signal or other control
parameters, may be required.

A map database could help to provide information about whether vehicles are in the vicinity of an
intersection. |If lane resolution is possible, lane position of left-turning and opposite path vehicles can be
used in the algorithm, e.g., if aleft-turning vehicle isin aleft-turn pocket and the opposite path vehicleisin
athrough lane, then the left-turn warning should actuate.

Annex C-6 Stop Sign Movement Assistance

Applicatten-beserption

This application provides a warning to a vehicle that is about to cross through an intersection, after{ having
stopped dt a stop sign. This may prevent collisions with traffic approaching the intersection.\In particular,
this applifcation warns drivers when a collision is probable if the indicated start-from-stop iginitiat

Flow off Events
Flow of events

1. Veh|cle “A”, starting from stop, sends MSG_BasicSafetyMessage
Veh|cle “B” receives message

w

Veh|cle “B” recognizes that Vehicle A’s message is relevant and, per the message
infofmation (e.g. location, speed, heading, accelerationythrottle position, etc.), that
trajgctories of Vehicles “A” and “B” will likely intersect.

Veh|cle “B” alerts its driver to a straight crossing ‘path hazard.
Veh|cle “B” sends MSG_BasicSafetyMessage

Veh|cle “A” receives message.

N o B

Veh|cle “A” processes the message from Vehicle A and determines that Vehicle B’s
message is relevant (crossing road segment via map and/or heading)

8. Veh|cle “A” alerts its driver tQ a start-from-stop hazard.

DSRC radio
Positional and vehicle sensors
Human-Machine Interface

Hardwarle Devices:

Actors: (What entities play an  Vehicle Occupant Service Road
active role in use) System Provider Departmant
Driver Passenger
X X
Support information: CAMP-V SC Task 3 Report, 2003

Concept of Operations

DSRC communications is used to alow the stopped vehicle to be informed of the presence of other
vehiclesin theimmediate vicinity. The frequently broadcast MSG_BasicSafetyMessages from vehicles in
the area allow the stopped vehicle to receive the position, velocity, acceleration, and control parameters,
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among others, from these vehicles. The in-vehicle unit, based upon the host vehicle' s stopped condition and
combination of release of brake and application of throttle, for example, constructs a predicted travel path
for the host vehicle and also constructs expected travel path for the other detected vehicles by analyzing
their received parameters. If the in-vehicle unit determines that a collision would be likely if the start-from-
stop maneuver is initiated, an appropriate warning is issued to the driver.

Sensorsand Other System Needs

On-board sensors to determine the host vehicle's stopped condition and combination of release of brake
and application of throttle are also needed.

A map database could help to provide information whether crossing path vehicles are in the vicinity of an
intersection. If lane resolution is possible, lane position of the crossing path vehicle can be determined and
used in the algorithm

Annex|C-7 Lane Change Warning

Application Description

This application provides a warning to a vehicle that is about to change lanes. The warning is provided in
order to gvoid a collision with vehicles in the intended lane destination of the host vehicle.

Flow ofl Events
Flow of events

1. Oveftaking Vehicle “A” sends MSG_BasicSafetyMessage
2. Lang-changing Vehicle “B” receives message

3. Veh|cle “B” processes the message from Vehicle-A and determines that Vehicle A’'s mg¢ssage
is reJevant (by location in adjacent lane, proximity or rate of overtaking)

4. Based upon the host vehicle’s turn signal‘indication and /or possibly other control parameters
like pteering movements, Vehicle “B” alerts its driver to a potential overtaking vehicle hagard.

DSRC{adio

Pasitional and vehicle sensors

Human-Machine Interface

Hardwarle Devices:

Actors: (What entities play an” )*Vehicle Occupant Service Road
activerole in use) System Provider Departmeént

Driver Passenger

X X
Support nfermation: CAMP-VSC Task 3 Report, 2003

Concept of Operations

As with the other vehicle safety application scenarios in this annex, DSRC communications is used to allow
the host vehicle to detect all equipped vehicles in the immediate vicinity. As well, the lane-changing
vehicle receives the position, velocity, acceleration, and control parameters, among others, for all these
vehicles through their MSG_BasicSafetyMessages. The in-vehicle unit, based upon the host vehicle’ s turn
signal and/or possibly other control parameters like steering wheel movements, constructs a potential
vector for the host vehicle and analyzes the received parameters to construct expected future vectors for
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other vehiclesin the immediate vicinity. If the in-vehicle unit determines that a collision would be likely if
the indicated lane change maneuver is initiated, an appropriate warning is issued to the driver.

Sensorsand Other System Needs

On-board sensors to determine the host vehicle's intent to change lanes, e.g., turn signal or other control
parameters, will also be needed.

A map database, if available, could help to provide information about whether vehicles arein adjacent
lanes. In addition, the road curvature can be taken into account when an application host vehicle evaluates
the presence of an approaching or existing vehicle in the adjacent lane.

Annex C-8Implementation of V2V Safety Applications Using DSRC BSM

Backgrpund

In Decenpber 2006, the United States Department of Transportation (USDOT) and the Vehicle’Safety
Communycations 2 Consortium (V SC 2 Consortium — Ford, General Motors, Honda, Mercedes-Benz{ and
Toyota) ipitiated a collaborative effort in the area of wireless-based safety applications under the V ghicle
Safety Communications— Applications (VSC-A) project. The goal of the three-year VSC-A project is to
develop @nd test communications-based vehicle safety systems to determine if Dedicated Short Rapge
Commurycations (DSRC) at 5.9 GHz, in combination with vehicle positioning-could improve upon
autonompusvehicle-based safety systems and/or enable new communiCations-based safety applicgtions.

In order fo address the goa of the VSC-A project as stated above, it was necessary, among other things, to
develop the suitable messaging framework, i.e. safety message contents and frequency of broadcag, which
ensures reliable performance of the Vehicle Safety Communicétions (V SC) applications. A messagirlg
framewolk, derived from requirements of V SC applications,hat is necessary to achieve interoperabllity

and cohesiveness among different vehicle manufacturers.has been developed. The objective is to
standardife this messaging framework under Society oftAutomotive Engineers (SAE) J2735 to facilijate

briefly discusses some of the relevant activitiesin the VSC-A project and the developmeént of
the Over{The-Air (OTA) message framework.-The message framework has been implemented in a flget of
vehicle t¢st beds and the performance of.the V SC applications has been successfully verified.

Crash Ilmminent Scenariosfor Safety Applications

The USOOT evaluated pre-crashyscenarios based on the 2004 General Estimated System (GES) crag]
database in order to provide ajist of potential crash imminent safety scenarios. This list served as g starting
point and reference for the'selection of the safety applications to be studied under the VSC-A project. The

list inclugled crash imrinent safety scenarios based on the following USDOT rankings:

-

e [Crash rankings by frequency
e [Crash~rankings by cost

. rastrrankimgs by furctionat-yearstost
e  Composite crash rankings

The first three rankings listed above are self-explanatory. The composite crash rankings were determined

by taking the average of the crash rankings by frequency, cost and functional years lost for each scenario
and sorted the crash scenarios based on the composite ranking. These crash imminent safety scenarios were
then analyzed to evaluate whether autonomous safety systems and/or vehicle safety communications would
offer the best opportunity to adequately address the scenarios.

From the composite ranking list of crash scenarios, the top five (5) scenarios for each crash frequency,
crash cost, and functional years lost that could be addressed by VSC-A were selected. Thiswas donein
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order to focus on the most frequent crashes, while keeping the program scope to a manageable level. Table
1 contains the final set of crash imminent scenarios, as agreed between the VSC-A team and the USDOT,
to be addressed under the VSC-A project.

Table 1 — VSC-A Selected Crash Imminent Scenarios

High High High
Crash Imminent Scenario Frequency Cost Years
1 Lead Vehicle Stopped v v v
2 Control Losswithout Prior Vehicle Action v v v
Vehicle(s) Turning at Non-Signalized v v
3 Junctions
Straight Crossing Paths at Non-Signalized v
4 Junctions
5  Lead Vehicle Decelerating v v
Vehicle(s) Not Making a Maneuver — v
6 Opposite Direction
7 Vehicle(s) Changing Lanes — Same Direction v

v' Denotes Top Five Ranking

Table 1 gnly shows four of the top five ranking crash scenarios for\high cost and high functional ygars lost.
This is dlie to the #2 ranking for these categories being ‘ Road Edge Departure without Prior Vehicld
Maneuvs‘i" which was not deemed as a viable scenario to be addressed under the VSC-A program. [Thus
this scengrio is not included in Table 1.

Safety Applications

The VSCA Team and USDOT analyzed the crash-imiminent scenariosin Table 1 and analyzed potential
safety applications that could be developed to. address them using vehicle safety communications. [This
analysis fesulted in the identification and selection of the following safety applications developed gs part of
the VSC-A system:

e  Emergency Electronic Brake Lights (EEBL)

The EEBL applicatiomenables a host vehicle to broadcast a self-generated emergency brpke event
fo surrounding remote vehicles. Upon receiving such event information, the remote vehigle
feter mines the r&levance of the event and provides a warning to the driver if appropriatg. This
ppplication is particularly useful when the driver’s line of sight is obstructed by other vehicles or
pbad weather )conditions (e.g. fog, heavy rain).

e Forward,Collision Warning (FCW)

The)FCW application is intended to warn the driver of the host vehicle in case of an impending
rear-end collision With a remote venhicle ahead In traffic In the same lane and direction of travel.
FCW isintended to help driversin avoiding or mitigating rear-endvehicle collisions in the
forward path of travel.

e Blind Spot Warning + Lane Change Warning (BSW + LCW)

The BSW+LCW application is intended to warn the driver of the host vehicle during a lane
change attempt if the blind spot zone into which the host vehicle intends to switch is, or will soon
be, occupied by another vehicle traveling in the same direction. Moreover, the application
provides advisory information that is intended to inform the driver of the host vehicle that a
vehicle in an adjacent lane is positioned in a blind spot zone of the host vehicle when a lane
change is not being attempted.

- 285 -



https://saenorm.com/api/?name=2b43cf6fb4e5e52294a476edb7d9bf0a

SAE J2735 Revised NOV2009

¢ Do Not Pass Warning (DNPW)

The DNPW application is intended to warn the driver of the host vehicle during a passing
maneuver attempt when a slower moving vehicle, ahead and in the same lane, cannot be safely
passed using a passing zone which is occupied by vehicles with the opposite direction of travel. In
addition, the application provides advisory information that is intended to inform the driver of the
host vehicle that the passing zone is occupied when a passing maneuver is not being attempted.

e Intersection Movement Assist (IMA)

The IMA application is intended to warn the driver of a host vehicle when it is not safe to enter an
intersection due to high collision probability with other remote vehicles. Initially, IMA is intended
to help drivers avoid or mitigate vehicle collisions at stop sign controlled and uncontrolled

nter sections.

e [Control Loss Warning (CLW)

The CLW application enables a host vehicle to broadcast a self-generated contréloss eyent to
surrounding remote vehicles. Upon receiving such event information, the remote’vehicle
fetermines the relevance of the event and provides a warning to the driver, if appropriate.

Table 2 Helow illustrates the mapping between the crash imminent scenarios identified in Table 1 and the
list of saflety applications developed and built under the VSC-A program.

Table 2 — Crash Imminent Scenario to VSC-A Program Application Mapping

]
Safety Applications  EEBL FCW BSW LCW DNPW IMA CLW
Cragh Scenarios
1 Lead Vehicle Stopped v
Control Losswithout Prior Vehicle v
2 Actipn
Vehcle(s) Turning at Non- v
3 Sigrfalized Junctions
Stralght Crossing Paths at Non- v
4 Signalized Junctions
5 Lead Vehicle Decelerating v v
Vehicle(s) Not Making'a v
6 Marjeuver — Opposite Direction
Veh|cle(s),Changing L anes — Same v v
7 Direttion
Safety System Structure

In order to support the functionality of the safety applications 0 above and their development, the following
major subsystems with their corresponding system framework modules were identified and devel oped
under VSC-A:

1. The Interface Module Subsystem:
e TheVehicle Controller Area Network (CAN) to On-Board Equipment (OBE) Interface
e TheDSRC Radio
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e  The Wireless Message Handler (WMH)
e The Sensor Data Handler (SDH)
2. The Core Module Subsystem:
e TheVehicle Path History Module (PH)
e TheHost Vehicle Path Prediction Module (HVPP)
e The Target Classification Module (TC)
3. The Vehicle Positioning and Security Subsystem:
e Global Positioning System (GPS) Receiver Unit

o Relative Positioning Platform

e  The Security Module

4. |The Supporting Module Subsystem

e TheBasic Threat Arbitration Module (TA)

e  TheDriver-VehicleInterface Notifier (DVIN)

e The DataLogger

e  The Engineering Graphical User Interface (EGUI)
e The DataLogger and Visualization Tools

Taking the combined list of safety applications and system framework modules, aVSC-A System Bljock
Diagram|was developed, as shown in Figure 2. This System.Block Diagram provides an initial frameyvork

that is part of a comprehensive DSRC+Positioning-based ‘safety system.

-
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Figure 2 — VSC-A System Block Diagram
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