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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization
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escribed in the ISO/IEC Directives, Part 1. In particular the different approval criteriameede
ifferent types of ISO documents should be noted. This document was drafted in accerdance
ditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

\ttention is drawn to the possibility that some of the elements of this document may be the s

ny patent rights identified during the development of the document willdbe in the Introductio
n the ISO list of patent declarations received (see www.iso.org/patents):

\ny trade name used in this document is information given for thé.éonvenience of users and
onstitute an endorsement.

arriers to Trade (TBT) see the following URL: Forewortd - Supplementary information

'he committee responsible for this document is ISO/TC 204, Intelligent transport systems.

raffic and travel information (TTI) via transport protocol experts group, generation 2 (TPEG2):
— Part 1: Introduction, numbering and versions (TPEG2-INV) [Technical Specification]

— Part 2: UML modelling rules [Technical Specification]

— Part 3: UML to binary conversion rules [Technical Specification]

— Part 4: UML to XML conversion rules [Technical Specification]

— Part 5: Service frajiework (TPEG2-SFW) [Technical Specification]

— Part 6: MesSage management container (TPEG2-MMC) [Technical Specification]

— Part 9:5érvice and network information (TPEG2-SNI) [Technical Specification]

—  Part.10: Conditional access information (TPEG2-CAI) [Technical Specification]

—Part 14: Parking information application (TPEG2-PKI) [Technical Specification]

'he procedures used to develop this document and those intended for its further majnterniance are

¢l for the
with the

bject of
atent rights. ISO shall not be held responsible for identifying any or all such patent rights. D}tails of

and/or

gloes not

or an explanation on the meaning of ISO specific term$ and expressions related to conformity
ssessment, as well as information about ISO’s adhererce to the WTO principles in the Tgchnical

SO/TS 21219 consists of the following parts;sunder the general title Intelligent transport syjtems —

— Part 15: Traffic event compact [Technical Specification]

— Part 18: Traffic flow and prediction application (TPEGZ2-TFP) [Technical Specification]

— Part 19: Weather information (TPEG2-WEA) [Technical Specification]

The following parts are under preparation:

— Part 16: Fuel price information and availability application (TPEGZ2-FPI) [Technical Specification]

— Part 23: Road and multi-modal routes application (TPEG2-RMR) [Technical Specification]

— Part 24: Light encryption (TPEG2-LTE) [Technical Specification]
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— Part 25: Electromobility charging infrastructure (TPEG2-EMI) [Technical Specification]
The following parts are planned:

— Part 7: Location referencing container [Technical Specification]

— Part 11: Universal location reference [Technical Specification]

— Part 21: Geographic location referencing [Technical Specification]

—  Part22-0penlRlocationreferencingllechnical Specificationl]
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Introduction

History

TPEG technology was originally proposed by the European Broadcasting Union (EBU) Broadcast
Management Committee, who established the B/TPEG project group in the autumn of 1997 with a brief
to develop, as soon as possible, a new protocol for broadcasting traffic and travel-related information
in the multimedia environment. TPEG technology, its applications and service features were designed
to enable travel-related messages to be coded, decoded, filtered and understood by humans (visually
dnd/or audibly in the user’s language) and by agent systems. Originally, a byte-oriented datq stream
fprmat, which may be carried on almost any digital bearer with an appropriate adaptation layer,
y
C

vas developed. Hierarchically structured TPEG messages from service providers to €nd-usqrs were
esigned to transfer information from the service provider database to an end-user’s equipmert.

ne year later, in December 1998, the B/TPEG group produced its first EBU-specifications. Two
ocuments were released. Part 2 (TPEG-SSF, which became ISO/TS 18234-2)| described the| Syntax,
emantics and Framing structure, which was used for all TPEG applications.)Meanwhile, Part 4 (TPEG-
2TM, which became ISO/TS 18234-4) described the first application for Read Traffic Messages|

L e B O T o W ¥

qubsequently, in March 1999, CEN/TC 278, in conjunction with ISO/TC 204, established p group
domprising members of the former EBU B/TPEG and this working\group continued development work.
Hurther parts were developed to make the initial set of four parts enabling the implementation of a
donsistent service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described the Service and Network Infojrmation
Application used by all service implementations to ensure appropriate referencing from ong service
qource to another.

Rart 1 (TPEG-INV, ISO/TS 18234-1) completed the ‘series by describing the other parts apd their
relationship; it also contained the application IDsSed within the other parts. Additionally, Pairt 5, the
Rublic Transport Information Application (TPEG-PTI, ISO/TS 18234-5), was developed. The so-called
TPEG-LOC location referencing method, which enabled both map-based TPEG-decoders and npn-map-
based ones to deliver either map-based location referencing or human readable text informatjon, was
ipsued as ISO/TS 18234-6 to be used in association with the other applications parts of the ISO/T|S 18234
geries to provide location referencing;

The ISO/TS 18234 series has become known as TPEG Generation 1.
TPEG Generation 2

When the Traveller Anformation Services Association (TISA), derived from former forums, was
ipaugurated in December 2007, TPEG development was taken over by TISA and continued in the TPEG
dpplications working group.

Ik was about this time that the (then) new Unified Modelling Language (UML) was seen as having major
ddvantages, for the development of new TPEG Applications in communities who would not nedessarily
Have binary physical format skills required to extend the original TPEG TS work. It was also fealized
thatthe XML format for TPEG described within the ISO/TS 24530 series (now superseded) had 4 greater
dighificance than previously foreseen, especially in the content-generation segment and that|keeping
twophystcatformmatstrsynchromntsm, i different stamdardssertes;, woutdberatherdifficutt:

As aresult, TISA set about the development of a new TPEG structure that would be UML based. This has
subsequently become known as TPEG Generation 2.

TPEG2 is embodied in the ISO/TS 21219 series and it comprises many parts that cover introduction,
rules, toolkit and application components. TPEG2 is built around UML modelling and has a core of rules
that contain the modelling strategy covered in ISO/TS 21219-2, ISO/TS 21219-3, ISO/TS 21219-4 and
the conversion to two current physical formats: binary and XML; others could be added in the future.
TISA uses an automated tool to convert from the agreed UML model XMI file directly into an MS Word
document file, to minimize drafting errors, that forms the Annex for each physical format.

© 1S0 2016 - All rights reserved vii
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TPEG2 has a three container conceptual structure: Message Management (ISO/TS 21219-6), Application

(many P

arts) and Location Referencing (ISO/TS 21219-7). This structure has flexible capability and can

accommodate many differing use cases that have been proposed within the TTI sector and wider for
hierarchical message content.

TPEG2 also has many location referencing options as required by the service provider community, any
of which may be delivered by vectoring data included in the Location Referencing Container.

The following classification provides a helpful grouping of the different TPEG2 parts according to their
intended purpose.

— Too
(ISd
(ISd

— Spe

— Loc
(ISd

— Apq
(1SC
(1S(

TPEG2 has been developed to be broadly (but not totally) backward compatible with TPEG1 to assis

in trang
being al
unchang

This pai
SP1300

lkit parts: TPEG2-INV (ISO/TS 21219-1), TPEG2-UML (ISO/TS 21219-2), TPEG2-UBE€]

e

/TS 21219-3), TPEG2-UXCR (ISO/TS 21219-4), TPEG2-SFW (ISO/TS 21219-5), TPEG2-MM(
/TS 21219-6), TPEG2-LRC (ISO/TS 21219-7), TPEG2-LTE (ISO/TS 21219-24);

ial applications: TPEG2-SNI (ISO/TS 21219-9), TPEG2-CAI (ISO/TS 21219-10);

htion referencing: TPEG2-ULR (ISO/TS 21219-11), TPEG2-GLR (ISO/TS 21219-21), TPEG2-OLR
/TS 21219-22);

lications: TPEG2-PKI (ISO/TS 21219-14), TPEG2-TEC (ISO/TS-\21219-15), TPEG2-FH
/TS 21219-16), TPEG2-TFP (ISO/TS 21219-18), TPEG2-WEA (IS@/TS 21219-19), TPEG2-RM]
/TS 21219-23), TPEG2-EMI (ISO/TS 21219-25).

T —

—— T

itions from earlier implementations, while not hindering the TPEG2 innovative approach an
ple to support many new features, such as dealing with  applications having both long-term,
ring content and highly dynamic content, such as Parkihg Information.

t of ISO/TS 21219 is based on the TISA specification technical/editorial version reference:

/3.2/002

viii
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TECHNICAL SPECIFICATION ISO/TS 21219-15:2016(E)

Intelligent transport systems — Traffic and travel
information (TTI) via transport protocol experts group,
generation 2 (TPEG2) —

Part 15-

Jl‘raffic event compact (TPEG2-TEC)

1 Scope

'his part of ISO/TS 21219 specifies the TPEG application: Traffic Event_CGomipact (TEC). The TEC
pplication has been specifically designed to support information about traffic events (e.g. roa¢l works,
raffic jams). A specific form of traffic events are local hazard warnings-which, being safety-related
hessages, are sent with high priority to warn a driver that may engounter dangerous situatipns (e.g.
lack-ice, accident beyond curves, obstacles on road, etc.) unexpectédly.

vl S o ol B M |

)

kenerally, the Traffic Event Compact application is designed to allow receivers to

ensure travel safety for the driver,

+ enable the calculation of alternative routes,
+ avoid delays (e.g. traffic jams),

+ warn the driver of obstructions on route,;and

+ provide the driver with information-on infrastructural problems (e.g. closed petrol stations, non-
functioning emergency telephones).

' Normative references

b

—

'he following documentsf.in whole or in part, are normatively referenced in this document|and are
hdispensable for its application. For dated references, only the edition cited applies. For nndated
eferences, the latest edition of the referenced document (including any amendments) applies.

— e

ISO/TS 21219-4,-Intelligent transport systems — Traffic and travel information (TTI) via transport
protocol expertsgroup, generation 2 (TPEGZ) — Part 4: UML to XML conversion rules

o]

SO/TS 24219-6, Intelligent transport systems — Traffic and travel information via transport protocol
xperts group, generation 2(TPEG2) — Part 6: Message management container (TPEG2-MMC)

o

o]

SOATS 21219-7Y), Intelligent transport systems — Traffic and travel information (TTI) via tfansport
TOtoCol experts group, generation Z { [ PEGZ] — Part 7: Location rejerencing container {  PEGZ-LUC)

S

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

local hazard warning

specific form of traffic events which, being safety-related messages, are sent with high priority to assist
a driver from encountering dangerous situations

1) Planned.

© IS0 2016 - All rights reserved 1
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3.2
location referencing container
concept applied to the grouping of all of the location referencing elements of a TPEG-Message

3.3
location referencing
method to provide information which allows a system to accurately identify a location

Note 1 to entry: The content of a location reference allows the location to be presented in a plain-language
manner to the end-user (i.e. text, speech or icons) and also to be used for navigational purposes, for example, for
map-based systems.

4 Abbreviated terms

ACID Application and Content Identifier

ADC Application Data Container

LRC Location Reference Container

MMC Message Management Container

RF Radio Frequency

SFW TPEG Service Framework: Modelling and Cofwetrsion Rules
TEC Traffic Event Compact

TISA Traveller Information Services Association
TPEG Transport Protocol Expert Group

TTI Traffic and Traveller Information

UML Unified Modelling Language

5 Application specific constraints

5.1 Application identifieation

The word “application’~is’used in this part of ISO/TS 21219 to describe specific subsets of the TPE(
structufe. An appli€ation defines a limited vocabulary for a certain type of messages, for examplg,
parking|information-or road traffic information. Each TPEG application is assigned a unique numbejr
called the Application IDentification (AID). An AID is defined whenever a new application is developefl
and thege aréall listed in the TPEG2-INV specification.

5.2 Version number signalling

Version numbering is used to track the separate versions of an application through its development and
deployment. The differences between these versions may have an impact on client devices.

The version numbering principle is defined in the TPEG2-INV specification.

Table 1 shows the current version numbers for signalling TEC within the SNI application.

2 © IS0 2016 - All rights reserved
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Table 1 — Current version numbers for signalling of TEC

Major version number

Minor version number

5.3 Ordered components

TPEG-TEC requires a fixed order of TPEG components. The order for the TEC message component is
shown in Figure 1. The first component shall be the Message Management Container. This shall be the

(¢

nly component I the message 1S a cancellation message. UTNerwise, the MMC component
fpllowed by the one or more Application Data Container component(s) which includes the rapplication-
Ypecific information and this, in turn, is followed by the Location Referencing Container.

TPEG-Message

shall be

—

5.4 Extension

domponent.

HExample (allowed)

Figure 1 — Composition of TPEG messages

Vithin the Event component, one or more Cause components shall come first followed by one
dvice components and so on. Components of the same type shall immediately follow each othefr.

omponents of the same typesshall be included sequentially without the interleaving of other

The Advice component is replaced by BetterAdvice having its own component id. A WeatherS§
domponent is‘inserted after Advice component as shown in Figures 2 and 3.

Message o ] Location i
Management Apphcatlc.)n Data) Referen cing |
Container Container : Confainer :

oI more

\Ithough there is a requirement to maintain a fixed component order, this does not preyent the
xtension of a TEC message generally. In case of future extensions, new components may be
r existing components may be replaced by new ones without losing backward compatibil
equires that a TEC decoder shall.be able to detect and skip unknown components.

nserted
ty. This

forms of

ituation

Route

Event ST »| Cause [---first component
N S
\\\\\\ \‘\\
\\\\\ ‘\\\\
\\ \\ =~ Ar“r;l‘n cnr*nnr] comnonent
< TIervree r
N\ ~
N ~
A ~
\\ \\\
\\ 4| Vehicle |
N Restriction
\\
N
N . .
| Diversion

----last component

Figure 2 — Example for extension; original component model (before addition of additional
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Event Cause F---first component

Better
\\\ N Advice

----second component

AN ~a Weather
NERN Situation

N
. Vehicle
\
N Restriction

Diversion
Route

----last component

Figure 3 — Example for extension; Advice replaced by BetterAdvice and WeatherSituation added

5.5 TPEG Service Component Frame

TEC makes use of the “Service component frame with dataCRC, groupPriority-and messageCount”.

6 TEC Structure

The TE( structure is presented in Figure 4.

cifss TrafficEventCompact

TECMessage
tocalie/iRéferencingContainel
MMCSwitch «OrderedComponentGroup»  Extomal
__________ + mmt: MMCSwitch == ProblemLocation
< + event: Event [0..1]
+ loc: ProblenLocation [0..1]
T
']
9
MessageManagementContainer| Event
«Extemal» + effectCode: tec001:EffectCode O DiversionRoute
MessageM: ment + sartTime: DateTime [0..1] \
+ slopTime: DateTime [0..1] - —=—=—==2>+ segmentModifier SegmentModifier [1.."] L= «DataStructure»
+ tendency: t2c006:Tendency [0, 1‘\_}~ «OrderedComponentGroup» TECDataTypes::SegmentModifier
+ lengthAffecied: DistanceMetres 01 + vehicleRestriction: VehicleRestriction [0..%] i 7
+ averageSpeedAbsolute: 0.J1] T * IType: tec008:D) TS|
+ delay: IntUnLoMB [0..1) | «OrderedCormponentGroup»
Cause + segmentSpeedLimit: Felocity0..1] I + segmentLocation: SegmentLocation
Lo + Vglocity [0..1] 1 T
+ mainCause: tec002:CauseCode TR T Advice i i
+ cause: Caugg [0."] 1 |
+ advice: AGVIE0.."] + adviceCode: tec005:AdviceCode [0..1] | H
+ vehicleR@stictio™ VehicleRestriction [0..*] f- ——=>{+ subAdviceCode: tec200:SubAdviceType [0..1] ! |
+ diverionRoyté? DiversionRoute [0..*] + freeText: LocalisedShortString [0.7] ! !
- + imit: T imit (0. «OrdersdComponentGroups | \Va
LinkedCause T + vehicleRestriction: VehicleRestriction [0.."] 1 LocationReferencingContainel
+ linkedMessage: IntUnLoMB. : \\ : : «Extemal»
+ COID: IntUnTi [0..1] | \ | 1 SegmentLocation
+ originatorSID: Serviceldentifier [0..1] 1 \ | 1
| \ 1
1 \ H 1
. RN v v
DirectCause \- -
TemporarySpeedLimit
~ porarySp: VehicleRestriction
+ wamingLevel: tec003:WamingLevel 5 Gl |
e unbvéli[ied.\n(cr;noal;\.;n'bguole:n ) o TS Dt |-+ venicleType: tecoos:vehideType [0..1]
subCause: tec100:SubCauseTyp ) + offset: DistanceMetres[0..1] + restriction: RestrictionType [0.."]
+ lengthAffected: D.sanoeMenesp.
+ Type: tec00fL [0.1] CEEiE T
+ numberOfLanes: IntUnfiy0.. T + VehicleRestricton: VehicleRestriction [0..] \‘I/
+ freeText: LocalisedShoASigmd.."] T
+ _causeOffset: Di 10.1] 1 «DataStructure»
Vi TECDataTypes::RestrictionType
«DataStructure» + restrictionType: tec007:RestrictionType
TECDataTypes::TemporarySpeedLimitSection + restrictionValue: IntUnLoMB [0..1]
S Ty —— «OrderedComponentGroup»
+ alseWet: IntUnTi [0..1] + _restrictionLocation: RestrictionLocation [0..1]
+ speedLimitLength: DistanceMetres [0..1] T

LocationReferencingContainel

«Extemal>
RestrictionLocation

Figure 4 — TEC message structure
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7 TEC Message components

7.1 TECMessage

016(E)

A TECMessage (see Table 2) is either a normal message or a cancellation message. A normal message

(i.e. other than cancellation messages) shall include the following:

— one message management container with management information related to the overall message

(ID and version, expiry time);

+ one event container with one traffic flow effect and, optionally, one or more causes with'agditional
information;
1+ one location referencing container with the location reference for the overall traffic message.
(ancellation messages (cancelFlag = true) shall not include an event nor a locationweferencing cqntainer,
dnly the message management container.
Table 2 — TECMessage
Name | Type | Multiplicity Description
Ordered Components
Mmt MMCSwitch 1 Message Mandgement Container
Event Event 0.1 Describesthe impact on the traffic flow and thg related
cause (always included except for cancellation ¢f a
message)
.oc ProblemLocation 0..1 Location Referencing Container (always includgd
except for cancellation of a message)
7.2 MMCSwitch
The MMCSwitch is an abstract container included for formal reasons, to allow future extehsion of
the MMC.
7.3 MessageManagement
'he MessageManagemeént component is a placeholder for the MessageManagementContdiner as
fic local

|
gpecified in ISO/TS 21219-6. It assigns the traffic event compact (TEC) application speci
Q
t

oolkit. The MMCContains all and only information related to message management.

omponent ID for thee MMC container. All component IDs within the MMC container are local to the MMC

essage generation systems shall ensure that the information given in the MMC promotes unanjbiguous

lient devices are likely to suffer from non-continuous reception as typically encountered in bi
ystems suffering intermittent Radio Frequency (RF) performance.

ize that
oadcast

messages management shall not be used.

7.4 Event

ultipart

The Event component (see Table 3) supports definition, in general, of the impact on the traffic flow and

the related cause.

NOTE For example, Stationary Traffic (due to) Narrow Lanes.
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Table 3 — Event component

Name

Type

Multiplicity

Description

effectCode

tec001:EffectCode

1

Describes the impairment of the trafficflow.

startTime

DateTime

0.1

Date and time at which an event began or is
scheduled to begin (intended to be used for
presentation to the end-user).

stopTime

DateTime

0.1

Date and time at which an event, or status
information, ended or is scheduled to end

(intended to be used foT presentation to the
end-user).

tendenc

tec006:Tendency

0.1

Tendency is related to the
averageSpeedAbsolute indicating {fthis has
been increasing, decreasing or has
remained constant. Timescalé-of this trend
should be typically in the range of 30 min
or less, but is defined by-the'service
provider. It is not a forecast of a future
trend, nor does it rélate to the length of the
traffic queue.

lengthAffected

DistanceMetres

0.1

Length of the'event in metres.

averagefpeedAbsolute

Velocity

0.1

The actualaverage speed in m/s at the
given loeation. It is recommended to use
this#alue for calculation of the route and
estifnated arrival time.

delay

IntUnLoMB

0.1

Delay in minutes added to journey due to
event at the location. Only applicable to
point locations, i.e. at border crossings.

segmen{SpeedLimit

Velocity

0.1

Averaged speed limit (in m/s) within the
problem location. Within the problem
location, multiple speed limits may exist
(e.g. multiple reducing speed limits on
entering a roadworks zone). Average speed
limit is calculated as: the total length (in m)
of the problem location divided by the sum
of the individual travel times travel times
(seconds) when travelling at the defined
speed limit.

Shall be used as speed limit for re-routing,
but not to display or warn the driver.

expecteflSpeed Absoluté

Velocity

0.1

The expected (normal) speed in m/s for this
time of the day based on, e.g. historical data
This speed may vary as function of the time
of day and can be markedly different from
the free-flow speed (especially in rush hour
conditions).

cause

Cause

Defines the reason for the traffic problem
(direct or linked cause).

advice

Advice

Recommendations or prohibitions for the
driver.

vehicleRestriction

VehicleRestriction

Vehicle types (restrictions) that are relevant
for the message.

diversionRoute

DiversionRoute

Diversion information relating to the event.

temporarySpeedLimit

TemporarySpeedLimit

This is the temporary speed limit displayed
on road signs associated with the Event.
This data is intended for display to drivers.
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Effect and Cause

For a single event, it should be possible to distinguish between the effect that describes an imp
of the traffic flow (e.g. stationary traffic) and the cause (e.g. roadworks). The latter can be see
reason for the traffic flow effect described by the attribute effectCode. A “Cause” can be used to
further information to inform or warn the driver of a special situation (e.g. oil on the road).

LengthAffected

airment
n as the
provide

If LengthAffected is included within the Event component, it describes the length of the overall problem;

qtherwise, the length 1s defined by the location given in the Location Reterence Container.
lengthAffected shall not be greater than the length defined by the Location Reference Contain
qtartTime and stopTime

These describe the beginning and end time of a traffic event. The startTime is\the time at W

These times may be presented directly to the user by the receiver for information.
Ypeed Attributes

Ypeed related attributes are all defined in metres per second (m/s).-€lient devices may need to
tio other units.

Average Speed Absolute

Delay
Delay associated with a specific location like a border crossing.
Segment Speed limit

The segmentSpeedLimit is usedto-signal the averaged potential speed (due to applied leg
along the Problem Location)-for re-routing and ETA calculations, but not to display or w
driver. This attribute is not.graranteed to match signed speed limits on a road.

Expected Speed Absglute

The expectedSpeedAbsolute is used to signal the expected (normal) speed of traffic thra
problem locatign:

Rounding of speed information

peed information is always given in metres per seconds (m/s) as the TPEG data type “Velocity’
or calcitlations of journey and arrival times, receivers should use this information directly. H
pr presentation to the driver, the receiver should convert and round these values as sugg
[able 4.

(- e oW . = B

18

hich an

gvent started or is scheduled to start. The stopTime is the time at which the eyent is scheduledl to end.

convert

The averageSpeedAbsolute is used to signal the realispeed of traffic through the problem lgcation.

hl limits
rarn the

ugh the

is used.
owever,
bsted in

Table 4 — Rounding of speed information

m/s km/h km/h mph mph
(exact) (rounded, steps of 5) | (exact to 2 decimal places) | (rounded, steps of 5)
0 0,0 0 0,0 0
1 3,6 5 2,24 0
2 7,2 5 4,49 5
3 10,8 10 6,73 5
4 14,4 15 8,98 10
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Table 4 (continued)
m/s km/h km/h mph mph
(exact) (rounded, steps of 5) | (exact to 2 decimal places) | (rounded, steps of 5)
5 18,0 20 11,22 10
6 21,6 20 13,47 15
7 25,2 25 15,71 15
8 28,8 30 17,96 20
D 32,4 30 20,20 20
0 36,0 35 22,44 20
1 39,6 40 24,69 25
12 43,2 45 26,93 25
13 46,8 45 29,18 30
4 50,4 50 31,42 30

The follpwing formulae are used to calculate the values listed in Table 4. Additional higher values thap
those ligted may be used.

For|steps of 5 km/h (0, 5, 10, 15, 20, ...)
Rounded Speed (km/h) =5 x [(36 x v + 25)/50]

For|steps of 5 mph (0, 5, 10, 15, 20, ...))
Rounded Speed (km/h) =5 x [(360 x v + 401)/802]
Where v is the velocity signalled (in m/s)

In these|formulae, the division is an integer-division which means that the fractional part (remainder))
is discarded.

7.5 Cause

14°

The caupe component (see Table 5) specifies the additional interface including a mandatory CauseCod
for all irfstances.

Table 5 — Cause

Name Type Multiplicity Description

mainCatise tec002:CauseCode 1 Main categorization of the cause according to table
tec002

There are two ways to encode “events” where an effect and one or more causes belong together.
Direct Cause

Direct Cause is where both the effect and the cause are defined together in the same mes-
sage In this case, both the cause and effect are deemed to occur within the same location as
defined by the LRC.
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The other method is called a “LinkedCause” where the effect is defined in one message, but
the detailed cause is defined in a separate message.

In this case, the complete description of the traffic situation will be spread over two or more
separate messages.

7.6 DirectCause

The DirectCause (see Table 6) is used to describe the reason for traffic problem in general.

Hor example, Road closed (effectCode = 7), (due to) objects on the road (causeCode.= 10).

Table 6 — DirectCause

The main reason for the separation of causes and the effect is so that the traffic_sitwatior] can be
described in the most meaningful way to the driver.

Name

Type

Multiplicity

Description

mainCause

tec002:CauseCode 1

Main.categorization of the cause accprding

to table tec002.

varningLevel

tec003:WarningLevel 1

The level “informative” should be usgd for
all traffic events, which may influenge the
driver’s route in any way requiring rjormal

level of attention from the driver.

The “danger levels” 1 to 3 should only be
used for dangerous situations. Levelp 1 to 3
are used in ascending levels of danggr

(Level 1 - Danger; Level 3 - Highly
Dangerous).

Danger levels 1 to 3 in combination yith
unverifiedInformation = True should be
used in case of an unverified danger] For

example, a traffic management cent

receives a call from a private “jam byister”
reporting that there is a “vehicle traf

on the wrong side of the road”, but t
not been confirmed by the police.

Ie

elling
is has

inverifiedInformatioen

Boolean

If element is set to 1, the given information

has not been verified.

subCause

tec100:SubCauseType 0..1

Carries the value in the sub-cause taple

defined by the mainCauseCode.

engthAffected

DistanceMetres

0.1

Length of the cause in metres.

anéRestrictionType

tec004:LaneRestriction 0.1

Specifies whether lanes are closed of open.
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Table 6 (continued)

Name Type Multiplicity Description

numberOfLanes IntUnTi 0.1 Specifies how many lanes are closed or

open. If this element is not given, but
laneRestrictionType indicates there are
lane closures, it means an unspecified
number of lanes are closed, i.e. “one or
more lanes closed”. Or if
laneRestrictionType indicates lanes open:

“one or more lanes open’.

freeText

LocalizedShortString 0.* Additional description.

causeOf]

fset DistanceMetres 0.1 Offset (metres) from the start of the.Cause
to the end of the Problem Location’When
used together with lengthAffested, the
cause can be positioned withinthe event
more accurately. WithoutCause Offset, but
with lengthAffected efined, the cause
position is not definéd)If neither Affected
Length nor Cause Offset are defined, the
Cause spans the.entire Problem Location.

7.7 Causes and sub-causes

When u
attribut|

The sub
Applical
Simple 1

Receive
replace

to prodiice a grammatically correct complete sentence.

7.8 LinkedCause

Linkedd

5ing a Direct Cause, then this Direct Cause component may‘eptionally include a single subCaus
e of type SubCauseType.

Cause attribute is used to further elaborate on thegype of incident causing the problem.
ple SubCauseType values are defined in tables particular to each (mainCause) CauseCode.
eceivers shall support at least all Causes.

's with more memory may additionally support subCauses. In this case, subCauses shoul
the (main) cause completely. It is not'necessary to combine causes and sub-causes in a manne|

A link t

applicationID and messagelD. The linked message can be found in the service component wher
those aftributes are‘equal to the values given in that component: linkedMessage, contentID (COID]
originatorServicelD=In this case, the applicationID points to the TEC Application and is therefore ngt
explicitly givenin this component.

another message i9 uniquely specified by the combination of originatorServicelD, contentIL

ause (see Table 7) specifies a link to a message that provides more details about the causg.

w

pe=m

ww

)

10
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Table 7 — LinkedCause

contentID and originatorSID is not given, the

stream of the actual service.

Name Type Multiplicity Description
mainCause tec002:CauseCode 1 Main categorization of the cause according to table
tec002.
linkedMessage IntUnLoMB 1 Contains a messagelD as pointer to a message. If

messages is contained in the actual component

linked

LUID IntunlIi U..1 ITCUID 1s not1ncluded, the linked message Ca

contentlD as the linking message.

found in the component stream that has thé.same

h be

message.

briginatorSID Serviceldentifier 0.1 If originatorID is not included, the linked mesjsage
can be found in the same service ds.the linking

7.8.1 Rules

Hffect and cause(s) shall be split into two or more messages (linked cause) if

provider,
+ different update rates shall be used,

+ the effect does not share the same position withithe cause(s); splitting the messages p
different Problem Location definition for the cause(s) and the effect, and

4+ the same situation requires two traffic flow-effects, e.g. different speed limits for cars and

.8.2 Further constraints

ne real cause may be represented eithier as a linked cause or as a direct cause. It is not all
escribe one situation using both a.direct cause and a linked cause at the same time. But it is

e e R e B o WY

xample 2 below).

7.8.3 Coding Examples
Example 1

Il this case (seé Eigure 5 and Table 8), roadworks are causing a traffic jam, the position of the in
dlements cannot be defined in detail, but as an overall event “Roadworks + Queue”, the lod
defined by the LRC. If the location of the queue and roadworks need to be explicitly detailed, t}
be splitinto separate messages.

+ theyare from different providers, e.g. effect is provided by the.police and cause by a privatg service

brmits a

lorries.

pwed to
allowed

o use a direct cause and, in addition, a linked cause if two different causes apply to one situation (see

dividual
ation is
ey shall

10 kmroadworks causing a traffic jam Roadworks T |
: \ _/5 ravel

: Direction
TR [0 0100 [y SRR >
U N N N N N NV N N N W N N N N N N N A N N W
A A mh b b bAbE & Ml bd m b Db N b &N & me s N & EE m
> SETTTTTEEEEEEEEE 5 000 m-----=--eaeeenen >

Figure 5 — Example 1 for a traffic situation which can be coded by use of a DirectCause
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Table 8 — Example 1

Attribute Value Meaning

effectCode 6 “stationary traffic”
trafficflow_effect lengthAffected 5000 5000 m

averageSpeedAbsolute 5m/s 20 kph

causeCode 3 “roadworks”
directCause

lengthAffected 10 000 10 000 m
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situation, the two separate messages allow better definition of the locatien”of the varioup
of the problem. The first defining the position of the accident and its resulting traffic queug,
ond message reporting the position of the roadworks.

The segment_speed is a way to define the overall effect on permitted speed through the roadwork
using a gingle value for routing calculations. The combination of the 80 kph'and 60 kph sections combin
to give 4n overall (mean) maximum permitted speed of 64 kph througha'10 km length of the problem

vi

19

For detdils on providing Temporary Speed Limits for display to the.driver, see 7.12.

It shouldl be noted that in this example, two messages may have'to be transmitted with accident as th
cause, ohe for each direction, as the accident may affect both sides of the road with different “effect”.

w

An accident causing a 5 km traffic jam with average speed 20 kph within a 10 km Roadworks zone with
multiplg speed limit sections.

(D) =-2000 5503 000 - D)

AA A A A A4 A A And 4 A A AN AL A A4 AN A AA A A A AL D

IE [T T M T % a==Travel Directiongs
LB | Z }f L1 ]
e 5000 m ---=--=---- >

P20k Stationar i
i ) y Accident
traffic

Figure'6)— Example 2 for a traffic situation, where a LinkedCause is necessary

Table 9 — Example 2: First message

Attribute Value Meaning
effectCode 5 “Queuing Traffic”
effect lengthAffected 5000 5000m
averageSpeedAbsolute 5m/s 20 kph
directCause causeCode 2 “accident”
causeCode 3 “roadworks”
linkedCause
linkedMessage (ID of second message)
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Table 10 — Example 2: Second message

Attribute Value Meaning
effectCode 1 “unknown”

lengthAffected 10 000 10 km

effect segmentSpeedLimit 18 m/s 64 kph
TemporarySpeedLimit 80 kph (2 krrl% 4}-{310 kph, offset (See 7.12)

Hxample 3

'he causeOffset allows the positioning of DirectCauses within a single event to e defing
recisely.

nd LaneClosed. The Narrow Lanes and LaneClosed causes only cover part of the overall

]
)¢
Higure 7 (see also Table 11) shows an example of an event with 3 Causes: Roadworks and Narro
[location.

The causeOffset, for the NarrowLanes and LaneClosed causes in this ¢xample, defines the po

the lengthAffected, it allows relative positioning of each Cause within the Problem Location.

If lengthAffected is not defined for a cause, then the cause i§ deemed to extend fully to the dow
gnd of the Problem Location.

A message with LengthAffected, but without a causeOffset shall be interpreted as the Cause ey
to the downstream end of the Problem Location,

If neither lengthAffected nor causeOffset is defined, then the cause spans the entire Problem L

Travel Direction

Problem Location

downstream >:

d more

W Lanes
Problem

Sition of

the starting point of the cause upstream of the end of the Problemlocation. When used in addlition to

stream

tending

cation.

| upstream
Roadworks
| [ Narrow Lanes (6,5 km) | I
| | | |
| | [ Lane Closed (1,5 km)| ! |
[ 1
Iy 4 LANY UM T |
L1 -0 | | jggu.u
e
| I NS LA AAAAAAAAAAALA AL AR '
o | ¢ c— AL A L A L b LA R
i I NG AAAAAAAR A |
) | — L=t = = T |
— o | cmm— e cm— | | I, o o o el
: : N e e . - ¢ e . e e o e -T
| |
| | |

= —1 kM- — bt — — Bkm — — — bt — — 1,5 km— — — 1 — 2km— —
l

Figure 7 — Cause Offsets
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Table 11 — Example 3

effect effect_code “unknown”
directCause causeCode 3-“roadworks”
causeCode 4-“Narrow Lanes”
directCause lengthAffected 6500
causeOffset 7500
causeCode/SubCause 4-“NarrowLanes”/3- "Right Lane Closed”
diirectCause lengthAffected 1500
causeOffset 4500
7.9 Adgvice
The Adyice component (see Table 12) contains information on recommendations og-prohibitions fofr
the driver.
Table 12 — Advice
Name Type Multiplicity Description
adviceCpde tec005:AdviceCode 0.1 Main categorization of advice
subAdviceCode tec200:SubAdviceType 0..1 Detailed ad¥vice codes
freeText LocalizedShortString 0.* Additional ddvice or information example:
"pleasébe ready to show passports”
Ordered Components
vehicleHestriction |VehicleRestriction 0..* Used where Advice applies to specific vehicle
types

7.10 VehicleRestriction

VehicleRestriction (see Table 13) is used-when the Event (or Diversion or Advice) is restricted to
vehicle type, e.g. only for lorrie§. If vehicleType is not present, the subsequent RestictionTyp

specific

shall bejapplied to all types of vehicles:

Table 13 — VehicleRestriction

-

D

Name

Type

Multiplicity

Description

vehicleType tec009:VehicleType

0.1

Type of vehicle

restrict RestrictionType

0.*

Even when a particular vehicle type has been
defined by tec009:VehicleType, VehicleRestriction
may be used to specify further attributes to more
closely define the vehicles for which the message
applies, e.g. vehicle weight, vehicle height, or other
attribute, including vehicle destination.

For example:

“without winter tyres” means the message applies
to vehicles without winter tyres.

“width greater 300” means that the event or the
closure affects only vehicles with a width greater
than three metres.

“with destination in a given area” means the
message is targeted only at vehicles whose
destination is as specified in the area as attached
to this restriction attribute.

14
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7.11 DiversionRoute

DiversionRoute specifies one or more diversionary routes for use when the intended route passes
through the affected area.

7.11.1 Description for Creating and Applying Diversions

Recommendations to avoid the traffic problem area may be added to any event. At the most basic level,
this may simply be advice such as “avoid the area“ or “follow signposted diversion“. However, by using

t D H R s 4 P H H £ L rad
TCOTVET STOTTNO U TCCOTITPUTICTIC SPTCCITIC UTV CT STOIT TUTTCSTITay O T SU g gt S Tteur

TEC creates diversion routes from several road segments. For each segment, a "segment type”|is given
describing the suitability of the segment as part of a diversionary route. These range from/“closg¢d road”
to "bypass” (see Table 14). By evaluating the types assigned for each segment, the optimum dfiversion
to route the vehicle from its current position to rejoin the route "bypassing” theproblem aref can be
dalculated.

Differing diversion advice may be appropriate for different classes of vehicle,For example, a djiversion
route may be suitable for cars, but not for lorries. Different attributes, ineluding vehicle type anﬁfurther
restriction types, as well as diversions specific to destination may.be applied. Different diiversion
rlecommendations too are often suggested appropriate to the direction’of travel.

As well as suggesting diversionary routes, it is also possible to give information to discourage the use of
dertain segments because of given circumstances. A navigatien system knowing that a particullar road
degment is restricted due to, for example, roadworks, is;able to plan a route to avoid the parts of the
rjoad network that are unsuitable for a diversion.

Ih many cases, a provider or road operator may define the diversion information for strategic routes
ipn advance of an actual problems occurring. This.is the case in many countries and often pre¢defined
dignage is in place.

In general, TEC DiversionRoute provides alist of road segments which define the recommend¢d route
fpr the diversion. The diversion segments‘may also signal roads that are not recommended dud to their
Ipw capacity.

The segmentType attribute is provided to define the significance of each segment.

Adjustment to the route of-a‘wehicle should only be applied by vehicles directly affected by thle traffic
fproblem. If a planned rotite uses roads near the traffic problem, but not actually part of it, the segment
thodifiers should not beyconsidered for the routing.

.11.2 Strategy.for Coding a Diversion

The diversions suggested should only be used by the vehicle receiver if both the following apply:

Q)

) thewehicle, if not diverted, would travel on at least one part of the given problem location;

) C-the filter criteria apply to the vehicle.

The definition of the TEC Diversion allows signalling which road segments should be considered as
preferred in the routing algorithm and which segments should be avoided, if possible.

The definition neither gives explicit routing cost, nor time delay for each segment as the routing function
of receivers may be very diverse, but instead describes the relative priority of each segment for use.

The road segment types are detailed below:

— LA =Limited Access: The segment shall be used for local traffic only. If possible, plan a route avoiding
this segment.

— Routing costs for that segment should be raised by a factor much greater than one.
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— NR = Not Recommended: The segment should be avoided if an alternative is available. Service
provider’s intent is to limit traffic using this segment as it already has reduced capacity or will
become congested easily.

— Routing costs for that segment should be raised by a factor greater than one.

— BP =Bypass: This indicates the best segment to use to bypass the obstruction. This shall be used for
routing in preference to any other.

— Routing costs for that segment should be reduced by a factor much smaller than one.

— AR
The
int

— Routing costs for that segment should be reduced by a factor smaller than one.

— CR
rea

— Routing costs for that segment should be increased by a factor much greater than one and highe

tha

Exampl

Figure §
the fact

receiver

# Closed Road: The segment should be avoided for routing, unless there is no othér possibility t

use of the AR segment is related to the start position so is not as important as the BP segment
e new route calculation.

'h the destination.

1 any other possible route reaching the destination.
1

shows a combination of diversion segments each classified as'explained above. After evaluatin

brs for each possible route between position S (the currént position) and the destination, th
should propose a diversion route as shown by the dotted route as indicated in the diagram.
s
\ NR
\ NR 7 ‘
\ LA CR \/ LA
== —_——Y =Y
. ]
. (]
1 (]
') AR LA LA ' AR
] ]
. (]
' (]
(D 5 geyeyeyegee gy g
BP BP BP
——— e— Original Route
L XX XN ) Diverted Route

x_ -x Closure/Incident

= Access Road: This segment provides the preferred way to get to and from the bypass segmernity.

vi

o

=

W Uy

Figure 8 — Example for a simple diversion strategy

As shown in the UML model (Figure 4), an event can carry a list of DiversionRoute elements which
need not be connected parts of the road network. Each element can be further defined using filtering
information in VehicleRestriction and at least one SegmentModifier. The given DiversionRoute element
should only be used by a receiver that is in a vehicle that is not excluded by the filter, fulfilling at least
one VehicleRestriction condition.

16
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A VehicleRestriction element consisting of a destination filter describing the urban area of a given town
should only be taken into account for vehicles having a destination in the urban area of that town (see
Figure 9). Though traffic should not use this DiversionRoute, the service provider may have prepared
another diversion route for vehicles having a destination outside the urban area.

Diversion route through traffic

Figure 9 — Example for a diversion strategy with specific destination area

i—---—li_“\

Urban Areia N

Diversion route urban traffic

Table 14 — DiversionRoute

Name Type Multiplicity Description
begmentModifier SegmentModifier 1.* Data structure used to define diversion
Ordered Components
yehicleRestriction VehicleRestriction 0.* Defines how a diversion is restricted to spedific
vehicles

driver (see Table 15}

P o o S e B 0 W S |

7.12 TemporarySpeedLimit

(ne of the highly visible._dttributes of many roadworks is the imposed Temporary Speed Lin
domponent provides.the ability to define temporary speed limit information suitable for displ3

[emporary Speed limit information associated with the event is defined in either kph or mph.
ections with-a different speed value may be provided with a length. The offset from the enld of the
ocation Reference to the start of the first speed limit restriction allows the speed limit zo
ositiened independently of the cause.

‘ehiicle Restriction can be added if needed.

hit. This
y to the

Multiple

he to be
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Table 15 — TemporarySpeedLimit

Name

Type

Multiplicity

Description

SpeedLimitSection

TemporarySpeedLimitSection 1.*

Individual Section for the speed limit.

unitIsMPH

Boolean

1

Units definition for this Temporary
Speed Limit. If speed limit should be
displayed as mph, then this is set to true.

offset

DistanceMetres

0.1

Offset defines the distance from the start
of the Temporary speed limit to the end

Of the Location reference. It not detined,
then first SpeedLimitSection starts at
the beginning of the Location Refefence.

Ordered Components

VehicleH

estriction

VehicleRestriction

0.*

One or more vehicle restrictions can be
associated to each Temporary Speed
Limit. This allows different speed limits
to be signalled to different vehicles.
(Lorries, Towing#ehicles) without the
use of “VehicleRestriction” indicates that]
all vehicles dre)relevant.

Examples of TemporarySpeedLimit coding:

Exampl

This exa
Speed L

e 1 (Figure 10 and Table 16)

mple shows a single speed limit covering the whole event location with optional “wet” drivin

mit.

Uy

e==Travel Directiongp

LA AL

A

A

N T VO O YW

Y

Figure)10 — Example 1 Single Section Speed Limit (Simple Case)

Table 16 — Example 1

Section details

Comment

TemporarySpeedLimitSection #1

Value =80

Only 1 section defined

ValueWet = 60

Optional Wet weather speed limit sent

(Length not defined)

Section extends from Start to End of
Problem Location

unitsIsMPH = false Unit are in kph
(offset not defined) Section starts at begllnnlng of Problem
Location
(Vehicle Restrictions not defined) Affects All Vehicles

18
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Example 2 (Figure 11)

In this case, the speed at the beginning of the Roadworks is limited to 80 kph, within the section where
there are narrow lanes the limit is lower at 40 kph, followed by the remaining stretch to the end of the
Problem Location, where the speed limit is again 80 kph.

Travel Direction
Roadworks A A NarrowLanes >
“«-—————————— >

Figure 11 — Example 2 Multiple Section Speed Limit

Table 17 — Example 2

Section details Comment
Value = 80 First Section
TemporarySpeedLimitSection #1 (ValueWet notdefined)
Length =200m
Value =40 Second Section
TemporarySpeedLimitSection #2 (ValueWet not defined)
Length =4 000 m
Value = 60 Last section
TemporarySpeedLimitSection #3 (ValueWet not defined)
Section extends to End of
(Length not defined) Problem Location
unitsinMPH = false Unit are in kph
(offset not defined) Sectlo[tl:os;lae l;flaLtol::ea%;g:lmg of
(Vehicle Restrictions not defined) Affects All Vehicles

==

xample 3 (Figure/12, Table 18 and Table 19)

p—

n this exarple, the temporary speed limits are placed in advance of the roadworks, as a “slowdown”
7one andthe final section of 100 kph speed limit also extends past the end of the roadworks.

Within® TPEG, there is a general principle that the location of the whole of the message cdntent is
deéfined within the Location Reference of that message. To retain compatibility and consistency with
devices/services that do not support this temporarySpeedLimit component, where the speed limits
extend outside the normal problem location associated with the roadworks, the speed limit is signalled
in a separate message and uses a Linked Cause to the Roadworks. This allows a difference in overall
position to be signalled.
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Travel Direction

Roadworke Praoblam | acation

In this d
location
differenft locations and a linkedCause is used.

SpeedLimit Problem Locations:

Table 18 — Example 3 message 1

Figure 12 — Multiple Section Speed Limit with slow down Zone

ase, since the Problem Location of the roadworks and the Speed Limit doniot'share the sam
. The Effect (SpeedLimit) and the Cause (Roadworks) are split between two messages wit

D

—

Message #1 Comment
Event Problem Location #1
(10 km long)
Effect Code “unknown”
mainCause
) “Roadworks”
Cause Linked Cause linkedM
Il]r)l I\/Tess;;a#%; Linked to message #2
temporarySpeed Value = 80 First Section
LimitSection % (ValueWet not defined)
Length=1000 m
temporarySpeed Value = 60 Second Section
LimitSection #2 (ValueWet not defined)
Length =6 000 m
temporarySpeed Value =100 Last section
Tempporary Speed Limit LimitSection #3 (ValueWet not defined)
Section extends to the
End of #1 Problem
(Length not defined) Location for Speed limit

unitsinMPH = false

Unit are in kph

Sections starts at

(Offset not defined) beginning of #1
Problem Location
(Vehicle Restrictions not defined) Affects All Vehicles

20
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Table 19 — Example 3 message 2

016(E)

Message #2 Comment
Event Problem Location #2
(8 km long)
“unknown”
. mainCause
Cause Direct Cause “Roadworks”

.13 ProblemLocation

he ProblemLocation component is a placeholder for the LRC container as specified in ISO/TS
If assigns the traffic event compact (TEC) application specific local component ID for,the LRC cq
Il component IDs within the LRC container are local to the LRC toolkit.

.14 RestrictionLocation

he RestrictionLocation component is a placeholder for the LRC containér as specified in ISO/T
. It assigns the traffic event compact (TEC) application specificdocal component ID for
ontainer. All component IDs within the LRC container are local to the LRC toolkit.

.15 SegmentLocation

he SegmentLocation component is a placeholder for the'LRC container as specified in ISO/TS
I assigns the traffic event compact (TEC) application specific local component ID for the LRC cd
1l component IDs within the LRC container are local to the LRC toolkit.

TEC Datatypes
8.1 RestrictionType

Table 20 — RestrictionType

P1219-7.
ntainer.

b 21219-
fhe LRC

P1219-7.
ntainer.

Name Type Multiplicity Description
FestrictionType tec0Q7:RéstrictionType 1 Defines the sort of restriction
FestrictionValue IntUnLoMB 0.1 Defines values associated to the restrictjons

where applicable
Ordered Components
restrictionLocation | RestrictionLocation 0.1 Restriction filter for specific destination

8.2 SegmentModifier

Table 21 — Qngmﬂnandifinr

Name Type Multiplicity Description

diversionRoadType |tec008:DiversionRoadType 1 Type of road used as a diversion

Ordered Components

segmentLocation |SegmentLocation 1 Position of the segment

8.3 TemporarySpeedLimitSection
Each section of the speed Limit is defined by a speed value and length.

A speed value for use in Wet conditions is also optionally available.

© ISO 2016 - All rights reserved
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Table 22 — TemporarySpeedLimitSection

Name Type Multiplicity Description

speedLimitValue IntUnTi 1 Speed Limit numerical value in kph or mph.

speedLimitValueWet |IntUnTi 0.1 Speed Limit numerical value to be used in wet
conditions, in kph or mph.

speedLimitLength DistanceMetres 0.1 Length of the SpeedLimitSection. If this is not
defined, then section finishes at end of the Problem
Location.

9 TEC Tables

9.1 tgc001:EffectCode

EffectCqd

de (see Table 23) describes the effect on the traffic flow.

Table 23 — EffectCode

Code TISA English “Word” |{Comment Example
Shall be used if traffic flow is unknown.
1 traffic flow unknown |NOTE: This is often the case for local
hazard warnings.
2 free traffic flow Traffic flow is not restricted.
3 heavy traffic Traffic flow is 1_‘estr1cted due toalarge
number of vehicles.
4 slow traffic Traffic flow is slower thainnormal.
5 queuing traffic Trafi_’lc is in queues, butstill slowly
moving.
6 stationary traffic Traffic is statienary or barely moving
Trafflc is completely stopped or there The road has been closed by
is no flow~due to road being closed olice as a “resulatory measure:
7 no traffic flow /blocked; the cause-component may p : § y '
. : . the road is blocked by a
givéumore information about the o ”
“ : » temporary incident”.
reason for “no traffic flow”.
9.2 tec002:CauseCode
CauseCdde (see Table 24)defines various reasons why this message was sent.
Table 24 — CauseCode
Code TISA English “Word” |{Comment Example
The event is signalled due to the
1 fralfliccongestion amouhoftrallic ontheroad causing.
queues delays, or increase travel time.
An accident has taken place,
. An accident is affecting normal traffic |causing an obstruction;
2 Accident . .
movement. sightseers are slowing as they
pass the site.
3 Roadworks Roadworks are affecting normal traffic
movement.
The width of a road lane is smaller
4 narrow lanes
than usual.
22 © IS0 2016 - All rights reserved
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Table 24 (continued)
Code TISA English “Word” |Comment Example
The road is affected by an obstacle that |Closed by police or road
may make it impassable. (actual authority, or blocked or partially
5 impassability impassable road should be signalled blocked unintentionally, for
with TrafficFlowEffect = no_traffic_ example, fallen tree, flood,
flow). landslip, overturned vehicle.
6 li d Traction between the types and the Spillage of oil or diesel fuel on
slippery roa road is adversely affected the road ice orloose r‘hip ings.
Substantial areas of water are on the
/ Aquaplaning road surface, and a danger of
aquaplaning exists.
Fire and/or smoke from aehicle
. Used when a fire/smoke is affecting on the roadvyay: o qs
B Fire drivine conditions from a burning building:
§ ' “stubble.burning” adjacent to the
roadway.
hazardous driving Driving conditions are hazardous and .
D s . : . Road subsidence.
conditions driver should proceed with caution.
Objects are on the road, that may Objects have fallen from a
10 obiects on the road require the driver to deviate to ayeid; |moving vehicle, or onto the
J objects are not large enough tg block roadway from the roadside
the road. (e.g. landslip).
Typically cattle may have proken
11 animals on roadway |Animals are on the raad; through a fence and be
wandering on the road.
| 2 people on roadway People are on thé.road.
13 broken down vehicles A bquen down Yehlcle is on _the road
causing a potential obstruction.
. A motorist is driving his/her vehicle
vehicle on wrong . .
14 carriagewa on the-wrong side of the carriageway
geway (alse’known as ghost-driver).
5 rescue and recovery . [Emergency services are on site to deal
work in progress with an earlier accident.
Traffic authorities have imposed some
change to the regulations or road
L6 resulatoGAfeasure situation changing the usual traffic One or more lanes have bgen
8 4 situation (usually this will affect traffic |closed.
flow, resulting in an "effect” e.g. “slow
traffic”).
17 yereme weather Extreme weather conditions exist.
conditions
Typically weather related
s Visibility is reduced, requiring especially fog, driving rain, but
18 VISIblllty rEduced rnr‘nrnr‘ cpnnr‘c Q“l‘] 'Jr‘r‘ifinnal care n]cn SIA S, I'\F{'I’\Cﬂf‘fc’ ]f\ '7 Sun
glare.
Precipitation is affecting driving
19 recipitation conditions, usually requiring reduced
precip speeds and consequentially resulting
in longer journey times.
. A person is throwing objects
20 reckless persons The reckless acts of a person require from a bridge over the roadway;

a driver to take action.

people are rioting.
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Table 24 (continued)
Code TISA English “Word” |{Comment Example
A vehicle that is too high to pass
overheight warning |An overheight vehicle has triggered a througha tunr_lel has been halted
21 system triggered warning system, causing a dela by the system just before
y 88 &5y ’ & Y entering, and now has to back-up
and turn-around.
A higher than usual risk of accident
AT =T exists due to a change in traffic Traffic light phasing changed;
22 C;ancelzfgu ations regulation (risk exists until drivers speed limits revised, priorities
& become familiar with the revised changed at road junctions.
regulations).
A soccer match causesja
. I . considerable extra pumber of
. A major event causes traffic disruption. :
23 major event : . ., 5 vehicles, and also hundreds of
Details may be given as "free-text . :
people walking.tathe stadium
alongside thé roadway.
A transport service is not operating, Rail serviceds disrupted because
24 service not operating |causing disruptions for would-be rail werkers are on strike - usual
users and others. users.ehoose to drive instead.
Service is overcrowded;
. A service although operating, is not téchnical difficulties are
25 service not useable : 2 o ” .
usable, or usable with restrictions. preventing “normal” operation,
delays are occurring.
. . . Alorry transporting an oversize
. . Slow moving vehicles are causing : .
26 slow moving vehicles . . load is moving slowly along the
congestion or is a hazard.
roadway.
There is a particular danger to vehicles
dangerous end of .
27 suddenly encountering the end of a
queue .
queue of traffic.
Arisk of fire eXists (see code 8). Open A oas main has fractured. oas is
28 risk of fire fire, Naked flames or glow should be es%a in '8
extinguished. PIng.
Extra security measures are in
29 time delay A-delay exists. placc? ata border crossing,
causing longer than usual
crossing times.
30 police checkpoie A pollce.checkpomt is causing delay or
congestion.
31 malfu_nctmmpg Roadglde. equipment is not working, or Traffic lights are “stuck on red”.
roadside equipment |working incorrectly.
This is a test message used for testing
only. Any additional content of this
100 festmessage message shall be marked as being a
test only.
255 undecodable cause

9.3 tec003:WarningLevel

WarningLevel (see Table 25) defines different levels of danger associated with the event.

24
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situations to the driver.

wrong side of the road.

Code TISA English “Word” |Comment Example
1 informative This level is of an informative nature. |Congestion, delay.
This level is used for situations s .
2 danger level 1 requiring additional attention by the X)ISIblhty reduced due to thick
driver. &
This level is used when local hazard Danger due to deer wandering
3 danger level 2 . : :
situations present danger to the driver. |on road.
This level is used when local hazard High level of danger duet
3 danger level 3 situations present highly dangerous vehicle being driven on.the

).4 tec004:LaneRestriction

laneRestriction (see Table 26) defines lanes being restricted with this message.

Table 26 — LaneRestriction

It excludes “special” lanes such as
“crawler lane”, or “hard-shoulder”.

“overtaking lane”.

Code TISA English “Word” |Comment Example
1 lane(s) closed One or more lanes are defined as being
closed.
One or more lanes are defined)as being
D lane(s) open
open.
“Right-hand-lane” always refers to the ||, countries that drive on khe
driving lane(s) on the right-hand side,  |jeft, “right-hand-lane” woyld be
) in the direction eftravel, as seen from |pe “overtaking lane”; in cpuntries
3 right lane(s) closed the driver’s perspective. that drive on the right,
It excludesspecial” lanes such as ‘right-hand-lane” would bg the
“crawlerdane”, or “hard-shoulder”. normal” driving (slow) lape.
“Leftthand-lane” always refers to the In countries that drive on khe left,
dtiving lane(s) on the left-hand side, in  |“|gft-hand-lane” would be khe
the direction of travel, as seen from the |«;ormal driving (slow) larje”; in
- left lane(s) closed driver’s perspective. countries that drive on th¢ right,
“left-hand-lane” would be fhe

9.5 tec005:AdviceCode

\dviceCode (see“Table 27) describes recommendations or instructions for the driver to do som

Table 27 — AdviceCode

bthing.

lane

additional driving lane.

be used to maintain the capacity

of the road.

Code TISA English “Word” |Comment Example
drivetomext Fherearedetaysataborder
1 available parking Drivers should find a safe place to park. |crossing; drivers are asked to
place park until the back-log is cleared.
2 overtaking not Vehicles should remain in line and not
allowed overtake.
Situations determine that driving is
3 driving not allowed |notallowed. Drivers should stop at the
first place it is safe to do so.
A normal driving lane is closed;
4 use hard shoulder as |The hard shoulder may be used as an the hard shoulder is allowed to

© ISO 2016 - All rights reserved
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Table 27 (continued)
Code TISA English “Word” |{Comment Example
. . Vehicles are required to await a police
5 wait for police patrol L L
patrol before continuing their journey.
Current weather conditions are unsafe
wait for improved for driving, and drivers are requested
6 . . " .
weather to wait until conditions improve before
continuing their journey.
TITaRe way for Driversare requested to move aside to An emerzency vehicle needs to
7 vehicles coming allow vehicles approaching from ass sency
from behind to pass  |behind to pass. pass.
. . Instructions to a driver to follow a
8 follow diversion cre . e .
specific diversion route.
. . Drivers are advised that a diversion is
no diversion to . .
9 needed, however there is no specific
recommend . .
diversion offered.
Used to advise a driver that although
there is a problem on the road, no All adjacent and possible
10 do not divert suitable better alternative exists, and alternative routes are also
the driver should keep on the current |congested.
route.
11 follow police Police are directing traffic; drivers
instructions should follow their instructions.
. Used to advise that a particulariareas Heavy congestion exists; area is
12 avoid the area .
should be avoided. unsafe.
13 drive carefull Drivers should take extrascare, because
y there are increased road hazard.
14 do not leave your Drivers should remain with their
vehicle vehicles.
Used to advise drivers that further
15 switch on radio detailed information is available on
the radjo.
Used to advise drivers that toll lanes
16 use toll lanes
may-be used.
There are high winds, and
. The driver should await a convoy drivers of high-sided vehicles
17 wait for convoy . ; . .
service before proceeding. are required to cross with a
“safety vehicle”.
255 undecodable advice
9.6 tegc006:Tendency
Tendendy (see Table 28) is related to the traffic flow speed indicating if this has been increasing,
decreasjng/or has remained constant. It is not a forecast of a future trend, nor does it relate to thg

length of the traffic queue.

Table 28 — Tendency

Code TISA English “Word” |{Comment Example

1 slightly increasing

2 increasing

3 strongly increasing

4 slightly decreasing
26 © IS0 2016 - All rights reserved
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Table 28 (continued)
Code TISA English “Word” |Comment Example
1 slightly increasing
5 decreasing
6 strongly decreasing
7 constant
G 7F—tecOO07Restr iLﬁuuT_ypt:
RestrictionType (see Table 29) defines different types of attributes for filtering the addressed [vehicles
fpr this message.
Table 29 — RestrictionType
Code TISA English “Word” |Comment Example
i width less than Units: cm
D width greater than Units: cm
B height less than Units: cm
i height greater than Units: cm
b weight less than Units: kg
b weight greater than  |Units: kg
/ without winter tyres
B without snow chains
D with trailer
10 with caravan
11 ﬂil;sf}?:rlin vehicle Units: number
| 2 gfg:g?}?aiz vehicle Uhits: number
1 3 even number plate
14 odd number plate
1 5 length less than Units: cm
16 length greater than Units: cm
L7 axle lgad\ess than Units: kg
18 axte\load greater than |Units: kg
vehicle fulfils “EURO3” is a specific vehicle emission
19 emission standard class according to European Council
EURO3 Directives.
vehicle fulfils “EURO3D4” is a specific vehicle
PO emission standard emission class according to European
EURO3D4 Council Directives.
vehicle fulfils “EURO4” is a specific vehicle emission
21 emission standard class according to European Council
EURO4 Directives.
vehicle fulfils “EUROS5” is a specific vehicle emission
22 emission standard class according to European Council
EUROS5 Directives.
23 with petrol engine
24 with diesel engine
25 with LPG engine
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Table 29 (continued)

Code TISA English “Word” |{Comment Example
26 through traffic
27 residents traffic
28 with destination in

given area

undecodable
255 restriction

9.8 thOOS:DiversionRoadType

Diversid

nRoadType (see Table 30) defines different levels of usability for parts of the diversjon!

Table 30 — DiversionRoadType

Code TISA English “Word” |Comment Example
1 bypass Aroad or section of a road that passes
yp around the restricted or congested area.
The part of the diversion that gives
2 access road
access to the bypass.
o Part of the network which is not usable
3 limited access road .
for through traffic.
4 not recommended Part of the network which should.be
route avoided.
5 closed road Part of the network whichris-closed.
9.9 t€gc009:VehicleType

VehicleType (see Table 31) defines different types of cars for filtering the addressed vehicles for thig

messagg.
Table 31 — VehicleType
Code TISA English “Word” {Comment Example
1 car
2 lorry
3 bus
4 taxi
5 train
6 mater cycle
7 vehicle with trailer
8 TTotor-vehicte
9 vehicle transporting
hazardous goods
10 vehicle transpprting
an abnormal size load
11 heavy goods vehicle
255 E;I;leecodable vehicle
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9.10 tec100:SubCauseType

The SubCauseType defines the generic type applying different tables according to the different
mainCauses.

Valid entries for attributes of this type are listed in the tables.
tec101:TrafficCongestion

tec102:Accident

tec103:Roadworks
tiec104:NarrowLanes

tec105:Impassability

ot

ec106:SlipperyRoad

tec108:Fire
tec109:HazardousDrivingConditions
tec110:0bjectsOnTheRoad
tec111:AnimalsOnRoadway
tec112:PeopleOnRoadway
tec113:BrokenDownVehicles
tec115:RescueAndRecoveryWorkInProgress
tec116:RegulatoryMeasure
tec117:ExtremeWeatherConditions
tec118:VisibilityReduced
tec119:Precipitation
tec120:RecklessPersons
tec123:MajorEvent
tec124:ServiceNotOperating
tec125:SeryiceNotUseable

tec126;SlowMovingVehicles

tee127:DangerousEndOfQueue

tec128:RiskOfFire

tec129:TimeDelay
tec130:PoliceCheckpoint
tec131:MalfunctioningRoadsideEquipment.

NOTE In the case a client device is unable to decode a subcause code, the original mainCause is to be used.
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9.11 tec101:TrafficCongestion

TrafficCongestion (see Table 32) is used when the volume of traffic is excessive for the roadway.

Table 32 — TrafficCongestion

Code TISA English “Word” |Comment Example
. Traffic problem is caused by the
increased volume of . . .
1 : volume of traffic being excessive for
traffic L B
LIIC 1udadauvv G)’-
9.12 tec102:Accident
Accident (see Table 33) is used in the case of an accident.
Table 33 — Accident
Code TISA English “Word” |Comment Example
1 multi-vehicle accident Multlple _vehlcles have been involved
in an accident.
Used when rescue and recovery work
2 maior accident will take an especially long time to
J clear after the accident and for normal
flow to be re-established.
3 ? ccident involving The accident involves a lorry.
orry
4 accident involving bus | The accident involves a bus.
. . . The accident involves_ awvehicle
accident involving : ; .
5 : carrying hazardous materials, posing
hazardous materials .
additional dangers:
An accident occurred affecting traffic in L .
. . . .\ : ; Traffic is slowing to observe an
accident in opposite |the opposite direction, but drivers are . :
6 ; . “ » |accident that occurred in the
lane slowingtoook, causing a “secondary opDOSite carriasewa
effect-on'the traffic flow. PP seway.
Amraccident has occurred, and at the
7 unsecured accident time of broadcast, the accident is not
being attended to by the emergency
services.
9.13 tgc103:Roadworks
Roadwdrks (see Table 34) is used when road works are the reason.
Table 34 — Roadworks
Code TISAEngisir “Word“Commment Exampie
1 major roadworks Major roadworks are causing disruption.
2 road marking work dRpad m'arklng work is causing
isruption.
3 Slow moving road Slow-moving road maintenance Trimming of the grass on the
maintenance vehicles are causing disruption. soft shoulder.

9.14 tec104:NarrowLanes

NarrowLane (see Table 35) is used when the width of lanes is less than usual or other lane
restriction exists.
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Table 35 — NarrowLane

Code TISA English ‘Word’ |Comment Example

One side of the roadway is closed,
resulting in traffic in both directions
1 contraflow sharing the remaining open side: con-
sequently the number of lanes in both
directions is reduced.

2 hard shoulder closed |The hard shoulder is closed.

B SIip lane closed AT entry or exit slip 1ane is closed.
The crawler lane is closed; slow traffic

a crawler lane closed

may be using a ‘normal’ driving lane.

9.15 tec105:Impassability
Impassability (see Table 36) is used in cases where the road may be generally impassable or partially

Rlocked, or is hazardous due to driving conditions. If truly blocked, then TrafficFlowEffect is gxpected
tio be “no_traffic_flow” (use of the Impassability cause does not by itselfindicate a closure).

Table 36 — Impassability

Code TISA English “Word” |Comment Example

| flooding The road is affected by flooding.

The road is at risk of being‘affected by
avalanches.

NS

danger of avalanches

There is active blasting of avalanches
B blasting of avalanches |on or near the road and so may be
impassable fortshort periods of time.

2 landslips The road hasbeen affected by landslips.

The roadiis affected by a chemical

chemical spillage spilldge.

T

Theroad is impassable due to a winter

winter closure
closure.

()}

9.16 tec106:SlipperyRead

YlipperyRoad (see Table 37) is used when the road surface is slippery.

Table 37 — SlipperyRoad

Code TISA English “Word” |{Comment Example

1 heavy frost on road Hgavy frost is making the road surface
slippery.

frial o e A fuel spillage is making the road

surface slippery.

3 mud on road Mud is making the road surface slippery.
Snow is making the road surface

4 snow on road .
slippery.

5 ice on road Ice is making the road surface slippery.

6 black ice on road Bllack ice is making the road surface
slippery.

. Oil on the road is making the road

7 oil on road .

surface slippery.
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Table 37 (continued)
Code TISA English “Word” |{Comment Example
8 loose chippings Loose chlpplngs are making the road
surface slippery.
Black ice, which is forming instantly
9 instant black ice when freezing rain hits the road is
making the road surface slippery.
10 roads salted Alt}}ough roadg“h‘ave ‘l?een salted, the
SUrldce Ifiay St be SIppery.
9.17 tgc108:Fire
Fire (se¢ Table 38) is used when a fire is affecting traffic flow.
Table 38 — Fire
Code TISA English “Word” |{Comment Example
1 major fire A major fire is causing a problem for
traffic.
2 forest fire A forgst fire is causing a problem for
traffic.
9.18 tec109:HazardousDrivingConditions
HazardqusDrivingConditions (see Table 39) is used when environmental conditions are causing
problen]s and require additional caution by the driver.
Table 39 — HazardousDrivingConditions
Code TISA English “Word” |{Comment Example
1 rock falls Fallipg rocksare causing a danger to
traffic.
There is a danger to traffic resulting
2 earthquake damage from earthquake damage.
3 sewer collapse A'sewer has collapsed.
. Subsidence has affected the road
4 subsidence o
condition.
5 snow drifts Sn_ow drifts are causing a hazard to
drivers.
Damage caused by a storm is causing
6 stormndamage hazardous conditions for drivers.
7 burst pipe Traffic is affected by a burst pipe.
3 . . A danger to traffic exists resulting
PO AT R from a volcano eruption.
9 falling ice There is danger to traffic resulting

from falling ice.

9.19 tec110:0bjectsOnTheRoad

ObjectsOnTheRoad (see Table 40) is used when objects on the road are impeding traffic or may be a
hazard to traffic.
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Table 40 — ObjectsOnTheRoad
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Code TISA English “Word” |Comment Example
1 shed load Part of aload being carried has fallen
into the roadway.
. Part of a vehicle has become detached
2 parts of vehicles and fallen into the roadway. Exhaust system
A vehicle has shed parts of its tyres,
3 parts of tyres which are on the roadway.
Objects in the roadway are of a large
3 large objects size that a vehicle cannot drive over
and will need to drive around them.
L Fallen trees or branches have fallen
b fallen trees
onto the roadway.
b hub caps Hub caps are lying on the roadway.
. . There is an abandoned or stationary
/ stationary vehicle :
vehicle on the roadway.

N

rjoadway.

9.20 tec111:AnimalsOnRoadway

Table 41 — AnimalsOnRoadway

AinimalsOnRoadway (see Table 41) is used when there is a danger to the driver from animal

5 on the

Code

TISA English “Word”

Comment

Example

wild animals

There is a dangerfrom wild animals
on the roadway (“wild” animals are not
"controlled"by humans).

Deer

1A

herd of animals

A herd.6fanimals is on the roadway. It
is tobe expected that the herd is being
"c¢ontrolled” by a human, who will
expect the driver to stop until the herd
has been moved on.

Sheep, cows

small animals

Small animals are on the roadway.

Frogs, foxes, badgers

large animals

Large animals are on the roadway
which are a danger to drivers and may
cause considerable damage. Drivers
should slow down and proceed with
caution.

Horses

9.21 teell2:PeopleOnRoadway

ReopleOnRoadway (see Table 42) is used when people or people with unauthorized vehicles arje on the
roadway.
Table 42 — PeopleOnRoadway
Code TISA English “Word” |Comment Example
1 children on roadway |Children are on the road.
. A cyclists on a road where cycling is
2 cyclists on roadway prohibited. On a Motorway
3 moped rider on A moped rider is driving on a road
roadway where mopeds are prohibited.
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9.22 tec113:BrokenDownVehicles

BrokenDownVehicles (see Table 43) is used when a broken down vehicle is on the roadway, causing a

danger or obstruction hazard.

Table 43 — BrokenDownVehicles

Code TISA English “Word” |{Comment Example
1 brorl_<en down vehicle A broken down vehicle is also on fire.

OIl' TITE
2 brol_<en down unlit An unlit vehicle is causing a hazard

vehicle

9.23 tgc115:RescueAndRecoveryWorkInProgress

RescueAndRecoveryWorkInProgress (see Table 44) is used when accident rescue and recovery work i

in progyless, drivers should take extra care and slow down.

Table 44 — RescueAndRecoveryWorkInProgress

vi

Code TISA English “Word” |Comment Example
1 . Emergency vehicles are at the scene of
emergency vehicles .
an accident.
2 rescue helicopter A rescue helicopter is landing at or
landing near the scene of the accident.
3 police activity ongoing| There is ongoing police actiwity.
4 medical emergency Emergency medical crewsare at the
ongoing scene.
Child abduction alert bulletins
5 child abduction in A child abduction has occurred at the u;ed n ls(tje\}/]eral ggfl;ntrles around
rogress scene (AmberAlert) the world have different names.
p ) In parts of the US, it is called an
“Amber Alert”.

9.24 tgcl116:RegulatoryMeasure

RegulatpryMeasure (see Tablend5) is used when additional restrictions or regulations are imposed. If
road is ¢losed, then the traffictlow effect shall be set to "no_traffic_flow”.

Table 45 — RegulatoryMeasure

-

Code TISAEnglish “Word” |Comment Example
. A security aler'_c ha-s been d_ec_lared, An area is closed due to hostage
1 security alert possibly resulting in restrictions on . :
. situation.
traffic movement and delays.
. . A contaglous dl_sease 'S aff.ectllng the A disease of animals such as foot
2 contagious disease location potentially resulting in a
L . . and mouth or blue tongue.
movement restriction being applied.
An environmental incident has
3 environmental occurred, potentially resulting in a An area is closed due to pollution.
movement restriction being applied.
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Table 45 (continued)
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Code TISA English “Word” |Comment Example

A smog alert has been declared due to
4 smog alert ; . .

pollution levels in the air.

One side of a single carriageway
. . . . road is closed; traffic in one
. Traffic may flow in only one direction . ; o
batch service in . ‘e direction uses the remaining

5 at a time. Commonly known as “Single

(@)Y

progress . - open side for two minutes, then
Alternate Line Traffic”. trafficin the other direction uses
it for two minutes, alterhaftely.
road closed by the The regulatory authorities have closed

regulatory authorities

the road for whatever reason.

9.25 tec117:ExtremeWeatherConditions

Table 46 — ExtremeWeatherConditions

HExtremeWeatherConditions (see Table 46) is used when extreme weather, conditions are cqusing a
Razard to drivers.

hundred metres.

Code TISA English “Word” |Comment Example
1 strong winds Strong V\{mds, egpgmally cros$\winds,
are causing a driving hazard:
b damaging hail Ic-ilall is falling that could\potentially
amage cars.
B hurricane Storm with windsrekceeding 118 km/h.
" thunderstorm Thungrstorm may affect driving
conditions:
B Destructive winds likely to make
b tornado o
driving.dangerous.
Streng winds combined with snow
b blizzard reducing visibility to less than a few

=

9.26 tec118:VisibilityReduced

Table 47 — VisibilityReduced

isibilityReduced (see Table 47) is used to warn drivers of reduced visibility, which may requird a speed
leduction and other*measures.

Code TISA English “Word” |Comment Example
L \é:feil?ci;iggreduced Fog is reducing visibility.

2 \éilseit')ci(iigngideuced Smoke is reducing visibility.

3 gif;ligiltl};;ssl;;i%v fall Heavy snowfall is reducing visibility.

4 ‘c;:fébtgl}tﬁ;;\?g/l;ig Heavy rain is reducing visibility.

5 ‘é:felbtgl}tl}é;\?gl}l;i? Heavy hail is reducing visibility.
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Table 47 (continued)
Code TISA English “Word” |{Comment Example
visibility reduced G}a_rg f_rom low sun is r_educmg
6 visibility (usually applies to a
due to low sun glare . . :
particular direction of travel).
visibility reduced . . o
7 due to sandstorms A sandstorm is reducing visibility.
visibility reduced
8 due to SWAaTTIS of A SWATTIT Of ITISECtS 15 Teducing vistbitity:
insects

9.27 tec119:Precipitation

Precipitption (see Table 48) is used when precipitation is causing a hazard to drivers.

Table 48 — Precipitation

Code TISA English “Word” |{Comment Example
1 heavy rain Sle_avy rain is causing a hazard to
rivers.
2 heavy snowfall Ele_avy snowfall is causing a hazard to
rivers.
3 soft hail Soft Hail (or snow pellets) is causing a
hazard to drivers.

9.28 tdc120:RecklessPersons

RecklessPersons (see Table 49) is used when persons acting irresponsibly are causing a danger tp
motorisgs.

Table 49— RecklessPersons
Code TISA English “Word” |Comment Example

A motorist driving in a reckless

A motorist is weaving from side
to side on the road; a motoristis

1 reckless driver manner. Drivers may need to take :
. : constantly slowing down and
evasive action. .
speeding up.
. meone is discharging aw non
2 gunfire on redd Someone is discharging a weapon o

or near the roadway.

personsthrowing
objects

Drivers are potentially in danger due
to objects being thrown at or in the
path of vehicles.

People are dropping objects
onto vehicles from a bridge.

9.29 tacl123:MajorEvent

MajorEvent (see Table 50) is used when an organized event is affecting normal driving progress.

Table 50 — MajorEvent

Code TISA English “Word” |Comment Example
1 sports event A sports event is affecting traffic.
2 demonstration A demonstration is affecting traffic. Political demonstration
demonstration with  |A demonstration, with the added
3 . . . ) .
vehicles presence of vehicles, is affecting traffic.
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Table 50 (continued)

Code TISA English “Word” |Comment Example
4 concert Traffic is a_ffe_cted by a (_:oncert, due to
people arriving or leaving the venue.

5 fair A fair is affecting traffic.

military training Military training is affecting traffic.
7 emergency training Sfr?eecrtgiflgct};:f%r:ices training is
B festival A festival is affecting traffic.
D procession A procession is affecting traffic.

9.30 tec124:ServiceNotOperating

JerviceNotOperating (see Table 51) is used when a transport service is not operating.

Table 51 — ServiceNotOperating

Code TISA English “Word” |{Comment Example

| ferry service not A ferry service is not operating. Due to bad weather
operating

4 air service not An air service is not operating: Airport closed due to fog
operating
train service not . . .

B : A train service is not @perating.
operating

i bus service not A bus service is net operating.
operating

9.31 tec125:ServiceNotUseable

JerviceNotUseable (see Table 52) isuised when a service is operational, but is temporarily not usable.

Table 52 — ServiceNotUseable

Code TISA English “Werd” |Comment Example

A fuel station is closed while a

i fuel statien.closed A fuel station is temporarily closed. : s .
tanker is delivering new spipplies.

The service area is overcrpwded,
seryviee area closed A service area is temporarily closed. and there are no more parking
spaces are available.

NJ

. A service area is busy; there may be The service area is overcrpwded,
B service area busy N :
long waiting times. and long delays will resuld.
2 parking full A parking area/car park is full.
S car park closed A parking area or car park s ctosed.

9.32 tec126:SlowMovingVehicles

SlowMovingVehicles (see Table 53) is used when slow moving vehicles are impeding normal progress.
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Table 53 — SlowMovingVehicles

Code TISA English “Word” |{Comment Example
. Slow moving maintenance vehicles are
slow moving : . .
1 . . affecting traffic or may be causing a
maintenance vehicle
hazard.
Drivers are slowing to look at an
2 vehicles slowing to accident or incident that has occurred
look at accident in the opposite carriageway, or by the
side ofthe rnar" f]nnc, r‘ancing a2 hazard
3 abnormal load A vehl_cle carrying an ab_normal load is
affecting traffic or causing a hazard.
A vehicle carrying a wide load is
. affecting traffic or causing a hazard,
4 abnormal wide load possibly restricting the ability to pass
the vehicle.
5 convoy A convoy on the road is affecting traffic.
6 snowplough A snowplough is on the road.
7 de-icing A de-icing vehicle is on the road.
8 salting vehicles A vehicle is salting/gritting the road

9.33 tec127:DangerousEndOfQueue

Danger

usEndOfQueue (see Table 54) is used when the end of queue of vehicles could cause an accident.

Table 54 — DangerousEndOfQueue

Code TISA English “Word” |Comment Example
Used when the end\of a queue is in a

1 sudden end of aueue dangerous situation or unexpected

q location causing an added hazard to

approachingidrivers.
Used wheh a queue has formed over

2 queue over hill a hill and may not be visible to
approaching drivers.
Used when a queue has formed around

3 queue around bend a bend in the road and may not be
visible to approaching drivers.
Used when a queue has formed in a

4 queue in tannel tunnel and may not be visible to
approaching drivers.

9.34 tac128:RiskOfFire

RiskOfFire (cpr—\ Table ’;'-—\) isused towarnthatarisk of fire exists

Table 55 — RiskOfFire

Code TISA English “Word” |{Comment Example

1 leakage of fuel Arisk of fire exists because of a fuel leak.

2 leakage of gas A risk of fire exists because of a gas A broken gas-main
leakage.

9.35 tec129:TimeDelay

TimeDelay (see Table 56) is used to advise of longer than usual delays.
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Table 56 — TimeDelay
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Code TISA English “Word” |Comment Example
1 time delay at frontier g(}:fnrf is a delay ata frontier or border Increased security checks
2 gg:f: delay at ferry There is a delay at a ferry port. One ferry is out of service
time delay at
3 vehicle-on-rail There is a delay at a car-train terminal.
terminal

9.36 tec130:PoliceCheckpoint

Table 57 — PoliceCheckpoint

RoliceCheckpoint (see Table 57) is used to advise of time delays due to police checks,

Code

TISA English “Word”

Comment

Example

permanent police
checkpoint

A delay is occurring at a regular police
checkpoint.

NJ

temporary police
checkpoint

A delay is occurring at a temporar¥y.
police checkpoint.

Police check-point setup a
crime.

fter a

9.37 tec131:MalfunctioningRoadsideEquipment

MalfunctioningRoadsideEquipment (see Table 58) is,used when roadside equipment is malfunc

Table 58 — MalfunctioningRoadsideEquipment

tioning.

Code TISA English “Word” |Comment Example
1 ro'ad-rall crossing A levgl crossing (_rall' road crossing in Barriers stuck in “down” fosition.
failure USA)is malfunctioning.
tunnel ventilation s I The number of vehicles allowed
D . Tunnel ventilation is malfunctioning. . :
not working to use the tunnel is restridted.
b traffic control sighals |Traffic control signals are Signals stuck on “red”; sighals
working incorrectly |malfunctioning. failed completely.
emergency.
" telephoe@not Emergen;y t.elephones are
; malfunctioning.
working
5 adtematic payment Automatic payment lanes are not Barriers broken; all vehicles
lanes not working working. have to use the manual pajy lanes.

9.38 tec200:SubAdviceType

ifferent

'L Gl A doss U dafi £l H rs | J3£L, 2 iol] ot 4+ £l
IIC duUﬂuVlLCl)’ lJC UCITITICS LIIT SCIICI IC L_)’IJC alJlJl_)’lllS UITICICIIU LAdUITS Clyyl UlJl IdlU LU L1I1IT

mainAdviceCodes.

Valid entries for attributes of this type are listed in the tables.
tec202:0OvertakingNotAllowed

tec203:DrivingNotAllowed
tec207:GiveWayToVehiclesFromBehind
tec208:FollowDiversion

tec213:DriveCarefully
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tec214:DoN

otLeaveYourVehicle

tec216:UseTollLanes

NOTE

9.39 tec202:0vertakingNotAllowed

In the case a client device is unable to decode a subadvice code, the original advice is to be used.

OvertakingNotAllowed (see Table 59) is used to advise that different forms of restriction on overtaking

are in place
Table 59 — OvertakingNotAllowed
Code TISA English “Word” |Comment Example
Overtaking lanes are those closest to May be used to directvehicles
d the central reservation (median) on out of the overtaking lane: a
o not use : : : RS p
1 overtakine lanes highways. On single carriageway roads, |vehicle is being'driven on the
§ the “overtaking lane” may be a central |wrong side.of the road in this
lane used by traffic in both directions. |lane.
overtaking hot The overtaking lane is not to be used,
2 allowed, drive on . .
but the crawler lane is available for use.
crawler lane
overtaking not The overtaking lane is not to be used;
3 allowed, drive on drivers should use the left most lan€
left most lane only.
overtaking not The overtaking lane is not to be\used;
4 allowed, drive on drivers should use the rightimost lane
right most lane only.
9.40 tgc203:DrivingNotAllowed

Driving

over andl stop.

NotAllowed (see Table 60) is used to advise drivers that they should find a safe place to pu

Table 60 — DrivingNotAllowed

—

Code TISA English “Word”{ Comment Example
driving not allowed,; . o )
find a safe place to DI‘.IVIDg is prohibited for some reason; An earthquake will happen;

1 drivers should pull over at next safe : : .
pull over and stop lace violent weather is approaching.
the vehicle place.

9.41 tec207:GiveWayToVehiclesFromBehind

GiveWayToVehiclesFromBehind (see Table 61) is used to advise drivers to make way for vehicle

approadhing from behind and allow them to pass.

vl

Table 61 — GiveWayToVehiclesFromBehind

Code TISA English “Word” |Comment Example
Drivers are asked to pull aside and
1 make way for rescue |make way for rescue vehicles
vehicles to pass approaching from behind, which need
to pass.
Drivers are asked to pull aside and
2 make way for service |make way for service vehicles
vehicles to pass approaching from behind, which need
to pass.
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9.42 tec208:FollowDiversion

FollowDiversion is (see Table 62) used to advise that drivers should follow a diversion.

Table 62 — FollowDiversion

ISO/TS 21219-15:2016(E)

Code

TISA English “Word”

Comment

Example

follow diversion signs

Drivers should follow a signed diversion.

Follow routing displayed on
VMS r fixed plate road signs.

9.43 tec213:DriveCarefully

Table 63 — DriveCarefully

DriveCarefully is (see Table 63) used to advise drivers that extra care should be takery

falling.

Code TISA English “Word” |Comment Example
drive carefu}ly, . A dangerous situation exits on an entry
L dangerous situation .
. slip road.
on entry slip road
drive carefullly, . A dangerous situation exists on an The ?Xl.t slip ls. partially blocked,
D dangerous situation s traffic is backing up on th¢ slip
o exit slip road.
on exit slip road road.
. . Ice is building up on a cable’structure
drive carefully, ice .
. over, or close to the roadyand there is
B buildup on cable \ :
a danger of cables breaking, or ice
structure

9.44 tec214:DoNotLeaveYourVehicle

Table 64 — DoNotLeaveYourVehicle

IDoNotLeaveYourVehicle (see Table 64) isiised to advise drivers not to leave their vehicles.

Code

TISA English “Word”

Comment

Example

do not leave your
vehicle

Due to security reasons.

NJ

do not leave-your
vehicle; close
windows

Toxic gas coming from a fi
could flow into the vehicld.

re

9.45 tec216:UseTollLanes

UseTolll:anes (see Table 65) is used to advise about usage of toll lanes.

Table 65 — UseTollLanes

payment toll lanes

be used.

Code TISA English “Word” |Comment Example

1 use manual payment |Manual payment toll lanes should be Automatic lanes are not working,
toll lanes used.

2 use automatic Automatic payment toll lanes should Manual toll lane booths are not

staffed.
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Annex A
(normative)

TPEG TEC, TPEG-Binary Representation

A.1 Gpneral

This Annex provides the TPEG binary representation derived via application of the UML to binar

conversjon rules specified in TPEG2-UBCR.

A.2 Message components

A.2.1 List of Generic Componen

tlds

Table A.1 — Generic Component Ids

Name

Id

TECMessage

MessageManagement

ProblemLocation

Event

DirectCause

LinkedCause

Advice

VehicleRestriction

DiversionRoute

RestrictionLocatien

O[O0 (N | |U| D W | N O

SegmentLocation

[uny
o

TemporarySpéedLimit

[u=y
[y

A.2.2 [TECMessage

<TECMpssage(0)>:=

<IntUnTi>(0Q);

:id of this component

<IntUnLoMB>(lengthComp)

: number of bytes in component

<IntUnLoMB>(lengthAttr),

: number of bytes in attributes

ordered {

<MMCSwitch>(mmt),

: Message Management Container

n * <Event>(event)[0..1],

: Describes the impact on the Traffic Flow and the related cause.

n * <ProblemLocation>(loc)[0..1]

: Location Reference Container (always included except for

cancellation of a message)

7
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<MMCSwitch(x)>:=

<IntUnTi>(x),

: id of this component

<IntUnLoMB>(lengthComp),

: number of bytes in component

<IntUnLoMB>(lengthAttr);

: number of bytes in attributes

A.2.4 MessageManagement

<MessageManagement(1)<MMCSwitch()>>:=

FExternal<MessageManagementContainer(1)>;

: see MessageManagementGontainer specificption

A.2.5 Event

<Event(3)>:=

<IntUnTi>(3),

: id ofthis component

<IntUnLoMB>(lengthComp),

: number of bytes in component

<IntUnLoMB>(lengthAttr),

snumber of bytes in attributes

<tec001:EffectCode>(effectCode),

: Describes the impairment of the traffic flow.

BitArray(selector),
f (bit 0 of selector is set)
<DateTime>(startTime),

: Date and time at which an event began dr is
scheduled to begin (used for presentatior] to the
end-user).

f (bit 1 of selector is set)
<DateTime>(stopTime),

: Date and time at which an event, or statiis
information, ended or is scheduled to end
(used for presentation to the end-user).

f (bit 2 of selectorjsset)
<tec006:Tendeney>(tendency),

: Tendency is related to the traffic flow speed
indicating if this has been increasing, dedreas-
ing,
or has remained constant. It is not a foredast of a
future trend, nor does it relate to the length of
the

o £62
trarrrcqoucoats

if (bit 3 of selector is set)
<DistanceMetres>(lengthAffected),

if (bit 4 of selector is set)
<Velocity>(averageSpeedAbsolute),

: Length of the event in metres.

: The actual average speed in m/s at the given
location. It is recommended to use this value for
calculation of the route and estimated arrival
time.

if (bit 5 of selector is set)
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<IntUnLoMB>(delay), : Delay in minutes. Only applicable to point
locations, i.e. at border crossings.

if (bit 6 of selector is set)

<Velocity>(segmentSpeedLimit), : Averaged speed limit (in m/s) within the
problem location. Within the problem location
multiple speed limits may exist (e.g. multiple
reducing speed limits on entering a roadworks
Zone).

Shall be used as speed limit for re-routing, but
not to display or warn the driver.

if (bit 7|of selector is set)

<Velogity>(expectedSpeed Absolute), : The expected (normal) speed in m/s for'this
time of the day, based on e.g. historical data.
This speed may vary as function’of the time of
day, and can be markedly different from the
free-flow speed (especiallyin rush hour

conditions).
ordered {
n * <Cause>(cause), : Defines the reason for the traffic problem
(direct or linked cause)
n * <Advice>(advice), : Recommengations or prohibitions for the driver
n * <VehicleRestriction>(vehicleRestriction), : Vehicle:types(restrictions) that are relevant for
the méssage.
n * <DiversionRoute>(diversionRoute), : Diwersion information relating to the event.
n * <TemporarySpeedLimit>(temporarySpeed- +This is the temporary speed limit displayed on
Limit) road signs associated with the Event. This data
is
for display to drivers.
b

A.2.6 ProblemLocation

<ProblgmLocation(2)>:=

External <LocationReferehcingContainer(2)>; : see LocationReferencingContainer specification

A.2.7 RestrictionLocation

<RestrikctionlLocation (0)5-—

External <LocationReferencingContainer(9)>; : see LocationReferencingContainer specification

A.2.8 SegmentLocation

<SegmentLocation(10)>:=

External <LocationReferencingContainer(10)>; |: see LocationReferencingContainer specification
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A.2.9 Cause

<Cause(x)>:=

<IntUnTi>(x), : id of this component

<IntUnLoMB>(lengthComp), : number of bytes in component

<IntUnLoMB>(lengthAttr), : number of bytes in attributes
KtecUUZ:CauseCode>(maimcCause); T Maln categorization of the cause according to table tecp02

A.2.10 DirectCause

<DirectCause(4)<Cause(4)>>:=

<IntUnTi>(4), : id of this component

<IntUnLoMB>(lengthComp), : number of bytes in component
<IntUnLoMB>(lengthAttr), : number of bytes in-attributes
<tec002:CauseCode>(mainCause); : Main categorization-of the cause according to tablg¢ tec002
<tec003:WarningLevel>(warningLevel), : The level “informative” should be used for all tijaffic

events, which may influence the driver’s route i} any
way requiting normal level of attention from the driver.

The “danger levels” 1 to 3 should only be used flor
dangerous situations. Levels 1 to 3 are used in
ascending levels of danger. (Level 1 - Danger;
Level 3 - Highly Dangerous)

Danger levels 1 to 3 in combination with
unverifiedInformation = True should be used i1 case
of an unverified danger.

NOTE For example, a traffic management centrg
receives a call from a private “jam buster” reporting
that there is a “vehicle travelling on the wrong side of
the road”, but this has not been confirmed by th¢ police.

BitArray(selector),
f (bit 0 of selectpriis’set)

<Boolean>(unverifiedInformation), : If element is set to 1, the given information hap not
been verified.

f (bit 1 of selector is set)

<tec100:SubCauseType>(subCause), : Carries the value in the sub-cause table defindd by
the mainCauseCode.

I (b1t 2 of selector 1s set)
<DistanceMetres>(lengthAffected), : Length of the cause in metres.
if (bit 3 of selector is set)
<tec004:LaneRestriction>(laneRestrictionType), |: Specifies whether lanes are closed or open.
if (bit 4 of selector is set)

<IntUnTi>(numberOfLanes), : Specifies how many lanes are closed or open. If this
element is not given, but laneRestrictionType
indicates there are lane closures it means an
unspecified number of lanes are closed, i.e. “one or
more lanes closed”.
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if (bit 5

of selector is set)

{

<IntUnLoMB>(n),

n * <LocalizedShortString>(freeText), : Additional description

}

if (bit 6

of selector is set)

<DistanceMetres>(causeOffset);

: Offset (metres) from the start of the Cause to the end

of the Probtent Location. When used togetier with
lengthAffected, the cause can be positioned within
the event more accurately. Without Cause Offset,'but
with lengthAffected defined, the cause positiof.i$ not
defined. If neither lengthAffected nor Cause Offset are
defined, the Cause spans the entire Problem Location.

A.2.11

LinkedCause

<LinkedlCause(5)<Cause(5)>>:=
<IntUnTi>(5), : id of this component
<IntUnLoMB>(lengthComp), : number of bytes in component
<IntUnLoMB>(lengthAttr), : number of bytes in attributes
<tec002:CauseCode>(mainCause); |: Main categorization of‘the cause according to table tec002
<IntUnLoMB>(linkedMessage), : Contains a messagelD as pointer to a message. If contentID and
originatorSID is not given, the linked messages is contained in thd
actual component stream of the actual service.
BitArrgy(selector),
if (bit Ofof selector is set)
<IntUnTi>(COID), : ifGOID is not signalled, the linked message can be found in the
component stream that has the same contentID as the linking
message.
if (bit 1|of selector is set)
<Servijiceldentifier>(originater- |: If originatorSID is not signalled, the linked message can be
SID); found in the same service as the linking message.
A.2.12 Advice
<Advice(6)>:=
<IntUnH={6] —id-ofthis-component

\ Pl

<IntUnLoMB>(lengthComp),

: number of bytes in component

<IntUnLoMB>(lengthAttr),

: number of bytes in attributes

BitArray(selector),

if (bit 0

of selector is set)

<tec005:AdviceCode>(adviceCode), : Main Categorization of advice

if (bit 1

of selector is set)

<tec200:SubAdviceType>(subAdviceCode), : Detailed advice code

if (bit 2

of selector is set)
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{

<IntUnLoMB>(n),

n * <LocalizedShortString>(freeText),

: Additional advice

}

ordered {

n * <VehicleRestriction>(vehicleRestriction)

: Used when advice applies to specific vehicle types

b

A.2.13 VehicleRestriction

<VehicleRestriction(7)>:=

<IntUnTi>(7),

: id of this component

<IntUnLoMB>(lengthComp),

: number of bytes in component

<IntUnLoMB>(lengthAttr),

: number of bytes in attributes

BitArray(selector),

f (bit O of selector is set)

<tec009:VehicleType>(vehicleType),

: Type of vehicle

f (bit 1 of selector is set)

.
L

<IntUnLoMB>(n),

n * <RestrictionType>(restriction)

: Even when a particular vehicle type has been defined h
tec009:VehicleType, RestrictionType may be used to spe
further attributes to more closely define the vehicles fo
tlie message applies, e.g. vehicle weight, vehicle height o
attribute, including vehicle destination.

For example:

“no winter tyres” means the message applies to vehicleg
without winter tyres.

“width greater 300” means that the event or the closure
affects only vehicles with a width greater than 3 m.

“with destination in a given area” means the message is
targeted only at those vehicles whose destination is as s
fied in

the area as attached to this restriction attribute.

y
cify

which
 other

peci-

214 DiversionRoute

<DiversionRoute(8)>:=

<IntUnTi>(8),

:id of this component

<IntUnLoMB>(lengthComp),

: number of bytes in component

<IntUnLoMB>(lengthAttr),

:number of bytes in attributes

<IntUnLoMB>(n),

n * <SegmentModifier>(segmentModifier),

: Data structure to define diversion
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ordered {

n * <VehicleRestriction>(vehicleRestriction)

: Defines how diversion information is restricted to
specific vehicles

)

A.2.15 TemporarySpeedLimit

<Tempt|)rarySpeedLimit(11)>:=

<IntUnTi>(11),

: id of this component

<IntUnLoMB>(lengthComp),

: number of bytes in component

<IntUnLoMB>(lengthAttr),

: number of bytes in attributes

<IntUnLoMB>(n),

n * <TemporarySpeedLimitSection>(SpeedLimit- : Individual section for the speed limit
Section), information.
BitArrgy(selector),

if (bit 0Jof selector is set)

<Boolpan>(unitlIsMPH),

: Units definition for this Temporary Speed
Limit.

if (bit 1fof selector is set)

<DistgnceMetres>(offset),

: Offsetrdefines the distance from the start of
theTemporary speed limit to the end of the
Location reference. If not defined, then first
SpeedLimitSection starts at the beginning of
the Location Reference.

ordered {

n * <VehicleRestriction>(VehicleRestrictiom)

: One or more vehicle restrictions can be
associated to each Temporary Speed Limit.
This allows different speed limits to be
signalled to different vehicles (e.g. Lorries,
Towing Vehicles). Absence of the
“VehicleRestriction” attribute indicates all
vehicles are affected.

A.3 TEC Datatypes

A.3.1 RestrictionType

<RestrictionType>:=

<tec007:RestrictionType>(restrictionType),

: Defines the form of restriction

BitArray(selector),

if (bit O of selector is set)

<IntUnLoMB>(restrictionValue),

: Defines value associated to the restrictions where
applicable

if (bit 1 of selector is set)

<RestrictionLocation>(restrictionLocation);

: Restriction filter for specific destination

48
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A.3.2 SegmentModifier

<SegmentModifier>:=
<tec008:DiversionRoadType>(diversionRoadType), : Nature of diversion route element
<SegmentLocation>(segmentLocation); : Position of segment

A33 Tpmpnrnrycpppdl imitSection

<KTemporarySpeedLimitSection>:=

<IntUnTi>(speedLimitValue), : Speed limit numerical value in kph or, mph.
BitArray(selector),
f (bit O of selector is set)
<IntUnTi>(speedLimitValueWet), : Speed limit numerical value/to be used in wet conditions;
in
kph or mph.

f (bit 1 of selector is set)

<DistanceMetres>(speedLimitLength); |: Length of the Spe€dLimitSection, If this is not defingd,
then
for sections starting upstream of the end of the Problem
Location, the’section finishes at end of Problem Location. In
other caseés, it should be defined explicitly or a default
length

of 500 m is assumed.
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