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3. Terms 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 all signal phases are 
operated on the basis of actuation, e.g. detector inputs.  A signal without any actuation runs on either fixed 
time or time of day operation.  A signal may be semi-actuated as well. 

3.1.2 application-specific data dictionary: A data dictionary specific to a particular implementation of an 
ITS application.  Local deployments which use DSRC (or other message sets) may often select a subset of 
the defined messages meeting their specific needs and create an application-specific data dictionary for that 
deployment. 

3.1.3 approach: All lanes of traffic moving towards an intersection or a midblock location from one 
direction, including any adjacent parking lane(s).  In the context of this standard an approach is a arbitrary 
collection of lanes used in the flow of traffic proceeding to an intersection or a midblock location.   An 
approach is typically identified by its general flow, i.e. “the east-bound approach”.  In this standard an 
approach consists of one or more motor vehicle lanes of travel as well as possible pedestrian lanes, parking 
lanes, barriers, and other types of lane objects some of which cross the path of the motor vehicle travel. 

3.1.4 basic encoding rules: Rules laid out by the ASN.1 standard for encoding abstract information into a 
concrete data stream. The DSRC message set standard uses DER, a variant of BER for its encoding. 

3.1.5 BLOB: Binary Large OBject, a term used in software to describe sequences of octets or bytes where 
any inner encoding or meaning is not visible. 

3.1.6 byte type encoding: A type of information encoding where units of information are handled in 
modular increments of 8 bits. 

3.1.7 computed lane: A computed lane is a lane drivable by motorized vehicle traffic which shares its path 
definition with another nearby lane at the same intersection.  It is one of several types of basic lanes defined 
in the message set. The computed lane allows saving of message bytes used to express the geometric path 
of multiple lanes approaching an intersection from the same direction. 

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

3.1.9 control channel (CCH): The radio channel of those defined in IEEE 802.11 used for exchange of 
management data and WAVE 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 signal indications. 

3.1.12 cycle: One complete sequence of signal indications. 

3.1.13 cycle length: The  duration of one complete sequence of signal indications.  The cycle length is not 
generally 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 
intersection, if an approach is modeled as being in the dark mode, it would indicate that the signage is 
missing (normally a flashing red stop would be indicated). 

3.1.15 data: Representations of static or dynamic entities in a formalized manner suitable for 
communication, interpretation, or processing by humans or by machines. 

3.1.16 data concept: Any of a group of data dictionary structures defined in this standard (e.g., data 
element, data element concept, entity type, property, value domain, data frame, or message) referring to 
abstractions or things in the natural world that can be identified with explicit boundaries and meaning and 
whose properties and behavior all follow the same rules. 

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

3.1.18 data dictionary: An information technology for documenting, storing and retrieving the syntactical 
form (i.e., representational form) and some usage semantics of data elements and other data concepts.  The 
major message sets of ITS, of which DSRC is but one, are kept and represented in a data dictionary. 

3.1.19 data element: A syntactically formal representation of some single unit of information of interest 
(such as a fact, proposition, observation, etc.) with a singular instance value at any point in time, about 
some entity of interest (e.g., a person, place, process, property, object, concept, association, state, event).  A 
data element is considered indivisible. 

3.1.20 data frame: (formerly: Data Structure, which appears in the early ITS efforts, is now more 
commonly called a Data Frame. The definition and meaning, which follows, remains the same.):  One of 
the constructs used to represent the contents of a Data Dictionary.  From a computer science perspective, 
data frames are viewed as logical groupings of other data frames and of data elements to describe 
"structures" or parts of messages used in this and other standards.  A data frame is a collection of two or 
more other data concepts in a known ordering.  These data concepts may be simple (data elements) 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 data structure: 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 data type: 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 a request 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 arrow. 

3.1.27 egress: In the context of this standard an egress is a flow of vehicular or other types of traffic 
leaving an intersection on one or more of the defined lanes of travel. 

3.1.28 encounter: In the context of this standard an encounter is an exchange of messages between two or 
more 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, process, property, object, concept, association, 
state, event, etc.) within a given domain of discourse (in this case within the ITS domain of discourse). 

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

3.1.31 flashing mode: A mode of operation in which at least one traffic signal indication (but more 
typically all signal indication of the entire signalized intersection) in each vehicular signal face of a 
highway traffic 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 full-actuated operation: A type of traffic control signal operation in which all signal phases 
function on the basis of actuation. 

3.1.33 functional-area data dictionary (FADD): A data dictionary that is intended to standardize data 
element syntax, and semantics, within and among application areas within the same functional area.  This 
DSRC standard is a FADD. 

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

3.1.35 intelligent transportation systems (ITS): Systems that apply modern technology to transportation 
problems. Another appropriate meaning of the ITS acronym is integrated transportation systems, which 
stressed that ITS 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. 

- 14 -

EX1022 
Page 14 of 359

Siemens



SAE J2735® Revised NOV2009 

3.1.37 intersection: 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 this is 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.  Specifically, the 
MAP message conveys the relevant the road geometry, while the SPAT message conveys the current signal 
indication to allow 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 interval: The part of a signal cycle during which signal indications are stable and do not change.  In 
the SPAT message the current timing value for the remaining interval time estimate as well as the 
anticipated interval for yellow change interval is provided for each lane.  Because signal interval times 
commonly change based on triggering events in many types of signaling systems, the value provided in the 
SPAT message may represent a minimal value that is extended and updated as the message is re-issued 
each time. 

3.1.40 interval sequence: The order of appearance of signal indications during successive intervals of a 
signal cycle. 

3.1.41 ITIS: International Traveler Information Systems, the term commonly associated with the standard 
for incident phrases developed by the SAE ATIS Committee in conjunction with ITE TMDD and other 
standards.  This work contains a wide variety of standard phrases to describe incidents and is expected to be 
used throughout the ITS industry.  The codes found there can be used for sorting and classifying types of 
incident events, as well as creating uniform human readable phrases.  In the capacity of classifying incident 
types, ITIS phrases are used in many areas.  ITIS phrases can also be freely mixed with text and used to 
describe many incidents. 

3.1.42 lane: In the context of this standard a lane is a portion of the transportation network (typically a 
section of roadway geometry) which is being described (its paths and various attributes about it) or referred 
to.  In the DSRC message set, the lane object is widely used.  Lanes consist not only of sections of 
“drivable” roadway traversed  by motor 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 describing an 
intersection, a lane is defined for each possible path into and out of the intersection (in the MAP message), 
and the current signal phase (and therefore the allowed movements) then applicable to that lane or its 
approach is provided in the SPAT message. 

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

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

3.1.45 link (traffic): A segment of a road 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 this standard. 

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 networking services: The collection of management plane and data plane function at the network 
layer and transport layer, supporting WAVE communications. 

3.1.50 notification: An indication of an event of interest, sent to an application. Also a term used by lower 
layers inform 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 3 version, development still 
underway): “The time relationship between coordinated phases defined reference point and a defined 
master reference (master clock or sync pulse)."   In other words, a local signal controller setting that 
references the start of the green to a common clock so the beginning of green can be coordinated along a 
roadway to speed motorist along at a designed speed. 

3.1.52 on-board unit: An On-Board Unit (OBU) is a vehicle mounted DSRC device used to transmit and 
receive a variety of message traffic to and from other DSRC devices (other OBUs and RSUs).   Among 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 coordination and 
safety.  An OBU contains a station (STA). 

3.1.53 pedestrian change interval: An interval during which the flashing UPRAISED HAND 
(symbolizing DONT WALK) signal indication is displayed, often also called the pedestrian clearance time. 
During this interval 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 crosswalk, 
after leaving the curb or shoulder, to travel to the far side of the traveled way or to a median.  During this 
interval the SPAT messages indicates a Flashing Don’t Walk indication for that pedestrian lane (along with 
an optional period of time remaining for this state).  The duration for such time intervals comes from 
MUTCD and is based on a rate of speed of 2 meters per second. 

3.1.55 pedestrian phase: The time during which a walking figure or word “WALK” is presented and the 
DON’T WALK is presented.   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: An interval during which the 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 walk 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 permissive mode: 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 a traffic control signal to a special control 
mode of operation. 

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

3.1.60 protected mode: A mode (left or right) of traffic control signal operation in which left or right turns 
are permitted to be made when a left or right GREEN ARROW signal indication is displayed. 

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

3.1.62 provider service identifier (PSID): A number that identifies a service provided by an application. 

3.1.63 red clearance interval: An optional interval that follows a yellow change interval and precedes the 
next conflicting green interval. 

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

3.1.65 reference point: A reference point is a complete latitude – longitude – and vertical point on the 
reference surface which is used as an initial starting point for subsequent orthogonal offset X, Y, Z values 
from that point.  All roadway geometry, maps of intersections, lane and curve descriptions, and other 
geometrical data that is encoded in this standard uses a systems of local reference points to index and offset 
the data that follows. 

3.1.66 roadside unit: A RoadSide Unit (RSU) is a DSRC device used to transmit to, and receive from, 
DSRC equipped moving vehicles (OBUs).  The RSU transmits from a fixed 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 lanes that are part of the movement(s), along with its expected 
timing interval (which may be updated in signal systems that vary the time interval based on actuation or 
other methods). 

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

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

3.1.73 SPAT: In the context of this standard, Signal Phase And Timing (SPAT), is a message type which 
describes the current state of a signal system and its phases and relates this to the specific lanes (and 
therefore to movements and approaches) in the intersection.  It is used along with the MAP message to 
allow describing an intersection and its current control state. 

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

3.1.75 split (signal): Signal split is a term having to do with coordinated signals.  Signal split pertains to 
time allocated to the coordinated road vs. the cross streets. 

3.1.76 stability control: A system which operates to prevent a car from sliding sideways under dynamic 
driving conditions. 

3.1.77 station: Any device that contains an IEEE 802.11 conformant medium access control (MAC) and 
physical layer (PHY) interface to the wireless medium..  An RSU and OBU contain stations (STA). 

3.1.78 stop line: The stop line is a defined location along the path of the lane type where users (vehicles) 
are presumed to stop and come to rest at the edge of the intersection. The stop line is used as the starting 
point to define the centerline path of a lane 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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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 commercial priorities described in Section 4.1.  Interoperability 
is a fundamental requirement of this common platform, and WAVE is designed to provide the required 
interoperable wireless networking services for transportation.  As well, the WAVE system uniquely 
supports the high-availability, low-latency communications requirements of vehicle safety applications, 
such as pre-crash collision mitigation, intersection collision avoidance and cooperative collision avoidance. 

The physical layer (PHY) and the medium access control (MAC) layer of the WAVE system are specified 
in IEEE Standard 802.11™-2007, as amended (hereafter IEEE 802.11).  The system generally supports a 
MAC and 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 vehicles 
traveling at highway speeds. 

The IEEE Standard 1609™ family of standards (hereafter IEEE 1609) provides enhancements to the IEEE 
802.11 medium access control (MAC) that support WAVE safety, mobility and private applications in a 
multi-channel system by specifying mechanisms for prioritized access, channel routing, channel 
coordination and data transmission. 

The upper layers of the network stack, up to the application layer, are defined in IEEE 1609.  There are two 
pathways through the WAVE upper layers above the LLC layer: the Wave Short Message Protocol 
(WSMP) stack and the IPv6 stack.  IEEE 1609 describes networking services for applications running over 
either of these stacks, as well as describing the operation of the WSMP stack.  Transmissions on the CCH 
are limited to WAVE Short Messages (WSM) and some management messages.  Both the WSMP stack 
and the IPv6 stack may be used for communications on SCHs.  The WSMP stack is generally used for 
broadcast 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 WAVE system.  These security services are designed to protect messages from attacks such as 
eavesdropping, spoofing, alteration and replay, while respecting end users’ rights to privacy.  The messages 
covered in IEEE 1609 security procedures include WAVE management messages and application 
messages, but do not yet include vehicle-originating safety messages.  Security services for vehicle-
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 Message Design (Informative) 

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 realistic 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 as well, for example to carry a variety 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 is to 
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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   from000-0to022-5degrees  HeadingSlice ::= '0001'H 
   from022-5to045-0degrees  HeadingSlice ::= '0002'H 
   from045-0to067-5degrees  HeadingSlice ::= '0004'H 
   from067-5to090-0degrees  HeadingSlice ::= '0008'H 

   from090-0to112-5degrees  HeadingSlice ::= '0010'H 
   from112-5to135-0degrees  HeadingSlice ::= '0020'H 
   from135-0to157-5degrees  HeadingSlice ::= '0040'H 
   from157-5to180-0degrees  HeadingSlice ::= '0080'H 

   from180-0to202-5degrees  HeadingSlice ::= '0100'H 
   from202-5to225-0degrees  HeadingSlice ::= '0200'H 
   from225-0to247-5degrees  HeadingSlice ::= '0400'H 
   from247-5to270-0degrees  HeadingSlice ::= '0800'H 

   from270-0to292-5degrees  HeadingSlice ::= '1000'H 
   from292-5to315-0degrees  HeadingSlice ::= '2000'H 
   from315-0to337-5degrees  HeadingSlice ::= '4000'H 
   from337-5to360-0degrees  HeadingSlice ::= '8000'H 

XML Representation: 
<xs:complexType name=" HeadingSlice" > 

<xs:simpleContent> 
<xs:annotation> 

<xs:documentation>
Each bit 22.5 degree starting from 
North and moving Eastward  (clockwise) 
Define global enums for this entry 

</xs:documentation> 
</xs:annotation> 
<xs:extension base="HeadingSlice-string" > 

<xs:attribute name="EncodingType" use="required"> 
<xs:simpleType> 

<xs:restriction base="xs:NMTOKEN"> 
<xs:enumeration value="base64Binary"/> 

</xs:restriction> 
</xs:simpleType> 

</xs:attribute> 
</xs:extension> 

</xs:simpleContent> 
</xs:complexType> 
<xs:simpleType name="HeadingSlice-string"> 

<xs:restriction base="xs:base64Binary"> 
<xs:length value="3"/> 

</xs:restriction> 
</xs:simpleType > 

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> <XML>, and 

DF DF_RoadSignID <ASN> <XML>, and 

DF DF_ValidRegion <ASN> <XML>, and 

MSG MSG_ProbeDataManagement  (PDM) <ASN> <XML>, and 

MSG MSG_RoadSideAlert  (RSA) <ASN> <XML>. 

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

Remarks:  See also the heading DE used to define a specific single heading value found in other parts of 
the DSRC message set.  
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For example, by setting the first value to 0 and the second value to 63, all those OBUs with a current MAC 
address that ends in the range 0 to 63 would use this probe management message, thereby yielding a sample 
of one fourth of all vehicles (MAC addresses are hexadecimal, much like an IP address, and the last digit 
can vary from 0 to 255 and over large populations are distributed randomly ).  A vehicle OBU with a MAC 
address ending in 64 or higher would not respond to this probe management message.   A statistically 

similar result could be achieved by using the values 64 and 127, also resulting in 1/4
th

 of the local OBU 
population being affected.  As a best practice, the issuer of the message should randomly vary the start and 
stop values selected to ensure that the burden of supporting the probe management message is evenly 
distributed among the entire OBU populations.   

Probe Message Management:  Managed Vehicle Heading 

The probe management message may also include a parameter to indicate which direction-of-travel to 
which it applies.  The Managed Vehicle Heading parameter includes a heading value range, limiting its 
application to only vehicles which are currently traveling in that direction.  Heading is described by 
dividing a range of 360 degrees into 16 different segments (each of which are 22.5° wide) and can be 
combined to define the required heading of the affected vehicles when entering the region.  

For example, by setting the value to 0xFFFF all possible headings are selected and therefore any vehicle 
receiving the probe management message may be affected.  If a value of 0x0081 were used only those 
vehicles traveling directly east-bound would be affected, while a value of 0x8100 would indicate only 
west-bound vehicles, and 0x8181 would include both directions.  

Probe Message Management:  Start and Stop Threshold Settings 

The management message allows the start and stop thresholds to be modified.  The default stop time 
threshold is 5 seconds, and the default last stop threshold time is 15 seconds.  The default start speed 
threshold is 10 mph.  These three values can be modified by the local RSU.  The default values may be 
inappropriate for the case of ramp metering where the start stop thresholds are greater than the vehicle 
metering rate. 

Figure 16 below illustrates one example implementation of the probe management process. 
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9. Developer Notes

Vehicle Class Compatibility

Cooperative Cruise Control systems utilizing this message set aim to increase mobility, safety, and fuel –
efficiency through enabling low-latency communications between vehicles.  Such communications provide 
information which allow shorter distances or separation between two vehicles traveling in the same 
direction, in the same lane, and at the same speed.  A team shall be made up of similar or compatible 
vehicle types in order to achieve the same operational characteristics and safety between team vehicles.  
Different vehicle platforms have significantly different operational characteristics and therefore make the 
benefits to safety and mobility unachievable.  For instance, a passenger vehicle and a freight truck have 
different acceleration, braking, turning, and reaction characteristics.  It would be extremely unlikely if not 
feasible at all to implement a system where the two could co-exist in the system environment envisioned 
for Cooperative Cruise Control. 

Leader to Team Communications 

The purpose of the Cooperative Cruise Control message set is to provide a mechanism to improve the 
mobility throughput, fuel efficiency and vehicular safety of the roadway through the use of a team or 
collective of vehicles.  Industry expert experience involved with committee brought to bear during the 
development of this message set deem communications between the team leader and team members must 
be direct.  Direct communications is defined as receiving the message packets directly from the sender of 
the packets themselves and not being relayed those packets through an intermediary or other mechanism.  

The side effect of in-direct communications proves to undermine the intent of the message set.  Even 
through the use of low-latent communications, a lag or latency exists between the time a team leader sends 
a message and when a team member receives the message directly.  Should an intermediary have to receive 
the message and relay to following team members the benefit of the information contained in the message 
is reduced or lost.  In some cases, the effect may be increased.  Thus, instead of improving vehicular 
reaction time in response to external variables, vehicle reaction times may decrease.    The result may 
increase the traffic caterpillar or slinky effect.  This is also known as adversely affecting the string stability 
of the vehicle team. 

Reducing the caterpillar effect is the overarching goal of the message set.  This is achieved or accomplished 
by maintaining team size limits, vehicle class compatibility within teams, and direct communications with 
the team leader.  These factors may change given the type of low latent communications utilized.  
Alterations are left to the implementation of the system. 

Broadcast Strategy 

The cooperative Cruise Control message set as defined in this document follows a broadcast or non-
acknowledgment response strategy.  A broadcast strategy is one in which the communications 
infrastructure necessitates a handshaking mechanism which includes dedicated or verified connection.  
There is no intent to provide a sense of ad-hoc mobile network functionality through the use of this 
message set.  That said, vehicle networks based on ad-hoc networking or some other strategy may still use 
this message set without needing to modify the message set structure. 

Teaming Speed Limit   

The teaming concept provides a strategy for vehicles traveling with similar goals, such as speed, heading, 
and roadway lane. The strategy is intended to improve mobility, roadway throughput, reduce roadway 
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Four or Fewer Axle Single-Trailer Trucks -- All vehicles with four or fewer axles consisting of 
two units, one of which is a tractor or straight truck power unit.  

Five-Axle Single-Trailer Trucks -- All five-axle vehicles consisting of two units, one of which is a 
tractor or straight truck power unit.  

Six or More Axle Single-Trailer Trucks -- All vehicles with six or more axles consisting of two 
units, one of which is a tractor or straight truck power unit.  

Five or fewer Axle Multi-Trailer Trucks -- All vehicles with five or fewer axles consisting of three 
or more units, one of which is a tractor or straight truck power unit.  

Six-Axle Multi-Trailer Trucks -- All six-axle vehicles consisting of three or more units, one of 
which is a tractor or straight truck power unit.  

Seven or More Axle Multi-Trailer Trucks -- All vehicles with seven or more axles consisting of 
three or more units, one of which is a tractor or straight truck power unit.  

10. Message Set Human Interaction

The message set concept follows a fundamental operational paradigm which assumes automatic operation 
of the system.  This means that once the system is turned on via human interaction the system operates 
based on system parameters and implementation criteria.   However, pertinent messages are received from 
the vehicle team or the roadside infrastructure which detail operational status or operational changes which 
may be of interest to the driver.  This information may be presented to the driver via the display in a similar 
manner as other defined traveler information messages.  The current intent is not to provide system 
interaction for the driver but only provide system and team interaction monitoring. 
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