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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

ele

ctrotechnical standardization.

The procedures used to develop this document and those intended for its further mainte
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria-need
different types of ISO documents should be noted. This document was drafted in accordanc
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documéntmay be the
patent rights. ISO shall not be held responsible for identifying any or all such/patent rights.
any patent rights identified during the development of the document will be in the Introduct
onjthe ISO list of patent declarations received (see www.iso.org/patents),

Anly trade name used in this document is information given for thé convenience of users an
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expressions related to conformity assessment, as wellras information about ISO's adh
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stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific {

World Trade Organization (WTO) principles in“the Technical Barriers to Trade (
yw.iso.org/iso/foreword.html.
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s document was prepared by Technical Committee ISO/TC 204, Intelligent transport systeH

s first edition cancels and replaces _the first edition (ISO/TS 21219-15:2016), which
hnically revised.

e main changes are as follows:

Lane Level feature has beentadded for all TEC events;

Road Closure feature has been added for roads with At-Grade Junctions;

the document hag’bgen changed from a Technical Specification to an International Stand
st of all partsdin)the ISO 21219 series can be found on the ISO website.

feedback et questions on this document should be directed to the user’s national standar
pletelisting of these bodies can be found at www.iso.org/members.html.
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Introduction

0.1 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, f11tered and understood by humans (visually and/
or audibly in the at,
which can|be carried on almost any d1g1tal bearer with an approprlate adaptatlon layer was developed
Hierarchigally structured TPEG messages from service providers to end-users were designed| to
transfer information from the service provider database to an end-user’s equipment.

One year |later, in December 1998, the B/TPEG group produced its first EBU specifications. Two
documentfs were released. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the synffax,
semantics|and framing structure which was used for all TPEG applications. Meanwhile, Part 4 (TPEG-
RTM, whi¢h became ISO/TS 18234-4) described the first application for road traffic messages.

Subsequently, in March 1999, CEN/TC 278, in conjunction with ISO/TG'204, established a grqup
comprisinlg members of the former EBU B/TPEG and this working greup continued developmpnt
work. Further parts were developed to make the initial set of four parts,enabling the implementatjon
of a consiptent service. Part 3 (TPEG-SNI, later ISO/TS 18234-3) described the service and netwprk
informati¢n application used by all service implementations to.edsure appropriate referencing frpm
one servide source to another.

Part 1 (TREG-INV, later ISO/TS 18234-1) completed the series by describing the other parts and their
relationshfip; it also contained the application IDs used within the other parts. Additionally, Part 5, the
public trapsport information application (TPEG-PTI dater ISO/TS 18234-5), was developed. The so-
called TPEG-LOC location referencing method, which‘enabled both map-based TPEG-decoders and npn-
map-basefl ones to deliver either map-based location referencing or human-readable text information,
was issued as ISO/TS 18234-6 to be used in~association with the other applications of parts of fhe
[SO 18234 series to provide location referencing.

The ISO 18234 series has become knowm as TPEG Generation 1.
0.2 TPE(@ Generation 2

When thg Traveller Informatien Services Association (TISA), derived from former forums, Was
inauguratgd in December 2007, TPEG development was taken over by TISA and continued in the THEG
applicatiophs working greéup:-

It was abdut this time‘that the (then) new Unified Modelling Language (UML) was seen as having mgjor
advantaggs for the'development of new TPEG applications in communities who would not necessarily
have binaty physical format skills required to extend the original TPEG TS work. It was also realized
that the XME format for TPEG descrlbed w1th1n the ISO/TS 24530 series (now superseded) had a greater
significanke at-keeping
two physical formats in synchronlsm in dlfferent standards ser1es would be rather d1ff1cult

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 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 [SO 21219-2, SO 21219-3 and ISO 21219-4 and the conversion
to two current physical formats: binary and XML; others can 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; this file forms the annex for each physical format.

vi © IS0 2023 - All rights reserved
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TPEG2 has a three-container conceptual structure: message management (ISO 21219-6), application
(several parts) 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. Note that the list below is potentially incomplete, as there is the possibility that new

TP

TP

ab
co

Th
SP

G2 parts will be introduced after the pnh]ir‘;\‘rinn of this document

Toolkit parts: TPEG2-INV (ISO 21219-1), TPEG2-UML (ISO 21219-2), TPEG2-UBCR-(ISO
TPEG2-UXCR (ISO 21219-4), TPEG2-SFW (ISO 21219-5), TPEG2-MMC (ISO 21219:6), T
(ISO/TS 21219-7).

Special applications: TPEG2-SNI (ISO 21219-9), TPEG2-CAI (ISO ;21219-10), T
(ISO/TS 21219-24).

Location referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLR/SO/TS 21219-21), T
(ISO 17572-2), TPEG2-DLR (ISO 17572-3).

Applications: TPEG2-PKI (ISO 21219-14), TPEG2-TEC (ISO,21219-15 - this document), |
(ISO 21219-16), TPEG2-SPI (ISO 21219-17), TPEG2-TFP (1S6:21219-18), TPEG2-WEA (ISO
TPEG2-RMR (ISO/TS 21219-23), TPEG2-EMI (ISO/TS 21219-25), TPEG2-VLI (ISO/TS 212]

G2 has been developed to be broadly (but not totally)’)backward compatible with TPEG1 {

tr:1nsiti0ns from earlier implementations, while not hindering the TPEG2 innovative approach

e to support many new features, such as dealingwith applications with both long-term, u
tent and highly dynamic content, such as parking information.

s document is based on the TISA specification technical/editorial version reference:

p0012/3.4/001

21219-3),
PEG2-LRC

PEG2-LTE

PEG2-TLR

[PEG2-FPI
01219-19),
9-26).

o0 assistin
and being
hchanging
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Intelligent transport systems — Traffic and travel
information (TTI) via transport protocol experts group,
generation 2 (TPEG2) —

Part 15:

Ti

1

Th
be

Sp4
wi
cul

Ge

2
Th

ratfic event compact (TPEG2-TEC)

Scope

s document specifies the "traffic event compact" (TEC) TPEG application: The TEC appli
b1 specifically designed to support information about traffic events (e.g,'road works, traff]
bcific form of traffic event is local hazard warnings which, being safety<related message
h high priority to warn a driver of unexpected dangerous situations-(e.g. black-ice, accide
ves, obstacles on road, etc.).

herally, the TEC 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 o infrastructural problems (e.g. closed petrol staf
functioning emergency telephones):.

Normative references

e following documents'are referred to in the text in such a way that some or all of thg

comstitutes requiremerits) of this document. For dated references, only the edition cited aj

un

Hated references, the'latest edition of the referenced document (including any amendment

cation has
ic jams). A
5, are sent
nt beyond

ions, non-

ir content
pplies. For
5) applies.

ISO 21219-1, InteHigent transport systems — Traffic and travel information (TTI) via transpoft protocol
experts groups,generation 2 (TPEG2) — Part 1: Introduction, numbering and versions (TPEG2-IMV)

ISQ 21219=6, Intelligent transport systems — Traffic and travel information(TTI) via transport protocol
expjerts group, generation 2 (TPEG2) — Part 6: Message management container (TPEG2-MMC)
[SCZ21219-5; l'ufc”lycuf transportsystens— Tluffi(, and-travet iufu: nration (TTI) viatransport protocol

experts group, generation 2 (TPEG2) — Part 9: Service and network information (TPEG2-SNI)

ISO 21219-10, Intelligent transport systems — Traffic and travel information (TTI) via transport protocol
experts group, generation 2 (TPEG2) — Part 10: Conditional access information (TPEG2-CAI)

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 21219-1, ISO 21219-9,
[SO 21219-10 and the following apply.

© IS0 2023 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

local hazard warning

specific form of traffic event (a safety-related message) which is sent with high priority to assista driver
in avoiding encountering dangerous situations

4 Abblleviated terms

For the pyrposes of this document, the abbreviated terms in ISO 21219-1, ISO 21219-9, ISQ 21219}19
and the fo]llowing apply.

AR access road

BP bypass

CR closed road

ITS intelligent transport systems
LA limited access

LRC location referencing container
mi miles

MMC message management container
NR not recommended

XML eXtensible Markup Language

5 Application specific constraints

5.1 Application identification

The word| “application”) is’ used in the TPEG specifications to describe specific subsets of the THEG
structuref An application defines a limited vocabulary for a certain type of messages, for example,
parking information)or road traffic information. Each TPEG application is assigned a unique number,
called thd application identity (AID). An AID number is defined in ISO 21219-1 whenever a new
applicatioh is"developed.

The AID number is used within the TPEG2-SNI application (ISO 21219-9) to indicate how to process
TPEG content. It facilitates the routing of information to the appropriate application decoder.

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 could have an impact on client devices.

The version numbering principle is defined in ISO 21219-9.

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

2 © IS0 2023 - All rights reserved
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Major version number 3

Minor version number 4

5.3 Ordered components

TPEG2-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 (MMC). This shall
be the only component if the message is a cancellation message. Otherwise, the MMC component shall

be ffollowed by one or more ADC component(s) which includes the application-specific informption.

TPEG-Message

MMC

5.4 Extension

Figure 1 — Composition of TPEG messages

Although it is necessary to maintain a fixed component order, this does not prevent the exjtension of
a TEC message generally. In case of future extensions, new components may be inserted, ¢r existing
components may be replaced by new oneswithout losing backward compatibility. This requjires that a
TE[L decoder shall be able to detect and:skip unknown components.

Components of the same type shallbbe included sequentially without interleaving other domponent

types.
EXAMPLE

Figure 2 shows the orjginal component model being extended to the new component model
The Advice component’shown in Figure 2 is replaced by BetterAdvice with its own comp

(allowed)

WdatherSituationreomponent is inserted after BetterAdvice component.

i(IjFigure 3.
ent ID. A

Event p<x——————— +| (Cause |— - firstcomponent
ST~
\ ~
N S~ o
NN ~ <
\\\ = =| Advice |— - second component
N ~N
~N
\\ S d Vehicle [_ _
N restiction
AN
N Joi .

N 1¥§lr1§1eon — - last component

Figure 2 — Example for extension (original component model, before addition of additional

© IS0 2023 - All rights reserved

components)


https://standardsiso.com/api/?name=3d8a7078f3fe8de369d98cfcc6459f7b

IS0 21219-15:2023(E)

Event

Cause

Better
advice

Weather
situation

Vehicle

restriction

— - first component

— - second component

Figure

Diversion

route

3 — Example for extension (Advice replaced by BetterAdvice and WeatherSituation|

added)

5.5 TPEG service component frame

TPEG2-TELC (this document) makes use of the “service component frame with dataCRC, groupPrioj
geCount” according to ISO 21219-5.

and mess4

6 TEC

The struct

in transm

structure

ure of TEC messages is presented in Figure 4. Thisstructure conforms to the UML modell
rules defifed in ISO 21219-2. The binary format and XMI:format of the TPEG2-TEC application for
ssion shall be in accordance with Annexes A and B, respectively.

— - last component

ity

ng
1se
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7 TEC message components

7.1 TECMessage

A TECMessage is either a normal message or a cancellation message. A normal message (i.e. other than
cancellation messages) shall include the following:

— one management container with management information related to the overall message (ID and
version, expiry time);

— one eyemntcontaimer withometratfic floweffectamdtoptiomatome or more tauses withadditional

inforrmation;
— one Ildcation container with the location reference for the overall traffic message.

The messhge management container is mandatory, the event- and location reference, container are
optional.

Event and ProblemLocation are modelled optionally because cancel messages‘do not contain these
elements: [cancellation messages shall not include an event and location refetehce container wherg¢as
normal mnlessages (cancelFlag = false) shall include exactly one event and one location referefce
container.

Table 2 defines the TECMessage component.

Table 2 — TECMessage

Name | Type | Multiplicity Description
Ordered Components

mmt MMCSwitch 1 MMC

event Event 0..1 Describes the impact on the traffic flow and the related
cause (always included except for cancellation of a
message).

loc ProblemLocation 01 LRC (always included except for cancellation of a meg-
sage).

7.2 MMCSwitch

The MMC$witch is an abstract’'container included for formal reasons, to allow future extension of the
MessageManagementContainer.

7.3 MegsageManagement

The MesageManagement component is a placeholder for the MessageManagementContai1er
the

s — Kit.
The MessageManagementContamer contains all and only 1nformat1on related to message management

Message generationsystemsshallensurethattheinformationgiveninthe MessageManagementContainer
promotes unambiguous interpretation over the whole time a message is valid. It is particularly
important to recognize that client devices are likely to suffer from non-continuous transmission
channels as typically encountered in broadcast systems suffering intermittent RF performance.

TEC shall only use the monolithic message management as specified in ISO 21219-6. Multi-part
messages management shall not be used.
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7.4 Event

The Event component with its subordinated component Cause supports the definition, in general, of the
impact on the traffic flow and the related cause.

EXAMPLE Stationary Traffic (due to) Narrow Lanes.

Table 3 defines the Event component.

Table 3 — Event component

Name Type Multiplicity Description
effectCode tec001:EffectCode 1 Describes the impairment of the traffic flow.
stdrtTime DateTime 0.1 Date and time at which anr event bggan or is

scheduled to begin (intended to bg¢ used for
presentation to the @€nd-user).

stgpTime DateTime 0.1 Date and time at'which an event, dr status
information, ended or is scheduled to end
(intended to,b€ used for presentatfion to the
end-user).

temdency tec006:Tendency 0..1 Tendeéncy is related to the
averageSpeedAbsolute indicating |f this has
béen increasing, decreasing or ha
rémained constant. Timescale of this trend
should be typically in the range of|]30 min
or less, but is defined by the servid
provider. It is not a forecast of a fufture
trend, nor does it relate to the length of the
traffic queue.

(¢)

lengthAffected DistanceMetres 0..1 Length of the event in metres.

averageSpeedAbsolute |Velocity 0..1 The actual average speed in m/s af the
given location. It is recommended [to use
this value for calculation of the royite and
estimated arrival time.

dejay IntUnLoMB 0..1 Delay in minutes added to journey due to
event at the location. Only applicable to
point locations, i.e. at border crosgings.

S

(93

bmentSpeedLimit Velocity 0..1 Averaged speed limit (in m/s) within the
problem location. Within the probjem
location, multiple speed limits car] exist
(e.g. multiple reducing speed limitjs on
entering a roadworks zone). The ayerage
speed limit is calculated as: the total length
(in m) of the problem location divided by
the sum of the individual travel timnes travel
times (s) when travelling at the defined

0. P2 I EERUNETS
‘)l.lbb\/l ITITITC,.

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

expectedSpeedAbsolute |Velocity 0.1 The expected (normal) speed in m/s for this
time of the day based on, e.g. historical data.
This speed can potentially vary as function
of the time of day and can be markedly dif-
ferent from the free-flow speed (especially
in rush hour conditions).
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Table 3 (continued)

Name Type Multiplicity Description
atGradeJunctionClosure |tec010:AtGradeJunct 0.1 Defines the potential types of cases for
ionClosure dealing with cross traffic for at-grade junc-

tions when there is a road closure, which i
indicated by EffectCode=7.

S

Ordered components

cause Cause 0.* Defines the reason for the traffic problem
(direct or linked cause).

advice Advice 0.* Recommendations or prohibitions for the
driver.

vehicleRegtriction VehicleRestriction 0.* Vehicle types (restrictions) that are relevgnt
for the message.

diversionHoute DiversionRoute 0.* Diversion information relating to the event.

temporarySpeedLimit |TemporarySpeedLimit 0.* Temporary speed limit displayed

on road signs associated'with the Event.

This data is intended for display to drivers.

7.4.1 Effect and Cause

For a sing

of the traflfic flow (e.g. stationary traffic) and the cause (e.g. roadworks). The latter can be seen as

reason for
further in

7.4.2 Le

If Length/
otherwisd

LengthAffected shall not be greater than thelength defined by the LRC.

7.4.3 st

These des
event star
These tim

7.4.4 Speed Attributes

Speed-rel:
to other u

e event, it should be possible to distinguish between the effeet that describes an impairm

the traffic flow effect described by the attribute effect€ode. A “Cause” can be used to prov
formation to inform or warn the driver of a special sitliation (e.g. oil on the road).

ngthAffected

ffected is included within the Event component, it describes the length of the overall proble
the length is defined by the location given in the location referencing container (LRC).

artTime and stopTime

cribe the beginning and_end time of a traffic event. The startTime is the time at which
ted or is scheduled to start. The stopTime is the time at which the event is scheduled to €
s may be presented.directly to the user by the receiver for information.

ited attributes are all defined in metres per second (m/s). Client devices can need to cony
hits,

bnt
Lhe
ide

m;

an
nd.

ert

7.4‘.4’-1 AVCI dgT Spccd Abaulutc

The averageSpeedAbsolute is used to signal the real speed of traffic through the problem location.

7.4.4.2 Delay

Delay associated with a specific location like a border crossing.

7.4.4.3 Segment Speed limit

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

8
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The expectedSpeedAbsolute is used to signal the expected (normal) speed of traffic through the

problem location.

7.4.5 At Grade Junction Closure

For TEC coding examples for road closures with at grade junctions (see Clause C.6).

7.4.6 Rounding of speed information

Spe¢ed information is always given in metres per seconds (m/s) as the TPEG data type “Velocit
For calculations of journey and arrival times, receivers should use this information directly
for] presentation to the driver, the receiver should convert and round these value$.ds su

y” is used.
However,
poested in

Table 4 — Rounding of speed information
m/s km/h km/h mi/h mi/jh
(exact) (rounded, steps of 5) | (exact to 2 deeimal 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
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
9 32,4 30 20,20 2(
10 36,0 35 22,44 20
11 39,6 40 24,69 25
12 43,2 45 26,93 25
13 46)8 45 29,18 30
14 50,4 50 31,42 3(
The following Eerinhula (1) and Formula (2) are used to calculate the values listed in Table 4. Additional
higher values, than those listed may be used.
1) | Forsteps of 5 km/h (0, 5, 10, 15, 20, etc.):
V) =5 x [(36 x v+ 25)/50] (@8]
2) For steps of 5mi/h (0, 5, 10, 15, 20, etc.):
V,=5x[(360 xv+401)/802] (2)
where
1% is the velocity signalled, in m/s;
4] is the rounded speed, in km/h;
V,  istherounded speed, in mi/h.
9
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In these formulae, the division is an integer division, which means that the fractional part (remainder)
is discarded.

7.5 ProblemLocation

The ProblemLocation component is a placeholder for the LRC container as specified in ISO/TS 21219-7.
It assigns the TEC application specific local component ID for the LRC container. All component IDs
within the LRC container are local to the LRC toolkit.

7.6 RestrictionlL.ocation

The RestrictionLocation componentis a placeholder for the LRC container as specified in ISO/TS 21219-7.
It assigns|the TEC application specific local component ID for the LRC container. All component [Ds
within thg LRC container are local to the LRC toolkit.

7.7 SegmentLocation

The SegmgntLocation component is a placeholder for the LRC container as specified in ISO/TS 21219-7.
It assigns|the TEC application specific local component ID for the LRC container. All component [Ds
within thg LRC container are local to the LRC toolkit.

7.8 Cause

The caus¢ component specifies the additional interface including a mandatory CauseCode for|all
instances.

Table 5 defines the Cause component.

Table 5 =Cause

Name Type Multiplicity Description

mainCausg 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.
1) Direqt Cause

One njethod is to combine-both the effect and the cause by encoding together in the same message.
This if called a 'DirectGause’ and can be used in situations where no detailed information is giyen
about{the location(ér“the length of the linked cause, for example. Both the cause and effect ocgur
withifh the same location as defined by the LRC.

2) Linkdd Cause

The othep method is called a 'LinkedCause' and shall be used in cases where detailed informatiop is
explicitly given.

EXAMPLE The location and the length of the cause differ from that of the effect, and additional speed
information is available. In this case the complete description of the traffic situation is spread over two or
more messages.

7.9 DirectCause
The DirectCause (see Table 6) can be used to describe the reason for traffic congestion in general.

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

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

10 © IS0 2023 - All rights reserved
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Table 6 — DirectCause

Name Type Multiplicity Description
mainCause tec002:CauseCode 1 Main categorization of the cause according
to table tec002.
warningLevel tec003:WarningLevel 1 The level “informative” should be used for

all traffic events which can influence the
driver's route in any way requiring a normal
level of attention from the driver.

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

Danger levels 1 to 3in.combinatioh with
"unverifiedInformation = True" should be
used in case of @anlunverified dangpr. For
example, a traffic management ceptre
receives a(call from a private “jam|buster”
reportirgthat there is a “vehicle travelling
on thé wrong side of the road”, buf this has
not belen confirmed by the police.

unyverifiedInformation |Boolean 1 [fielement is set to 1, the given infgrmation
has not been verified.

supCause tec100:SubCauseType 0..1 Carries the value in the subCause fable
defined by the mainCauseCode.

lenjgthAffected DistanceMetres 0.1 Length of the cause in metres.

langeRestrictionType tec004:LaneRestriction 0.1 Specifies whether lanes are closed or open.

numberOfLanes IntUnTi 0..1 Specifies how many lanes are clos¢d or

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

frgeText localisedShortString 0.* Additional description.

cajiseOffset DistanceMetres 0..1 Offset (metres) from the start of the cause
to the end of the Problem Locatior. When
used together with attribute lengtfh Affect-
ed, the cause can be positioned within the
Event

more accurately. Without causeOffset, but
with lengthAffected defined, the dause
position is not defined. If neither lengthAf-

foctad Offcatr dafi th
TCCTCOTIoT Caustorrsctar e ot q, e

cause spans the entire Problem Location.

causeLanes LaneNumber 0..1 The lane number(s) for which the cause
applies.

NOTE The attribute causeLanes has been introduced with an updated version of TPEG-TEC. Encoding of one
or more closed lanes within a cause has previously been possible by using LaneRestrictionType 3 (right lane(s)
closed) and 4 (left lane(s) closed) in case of neighbouring lanes and right-most or left-most lane being affected. If
the exact number of lanes is known, this number is provided in the attribute numberOfLanes. Coding examples
can be found in Clause C.5.
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7.10 Causes and subCauses

When using a DirectCause, then this DirectCause component can optionally include a single subCause
attribute of type SubCauseType.

The subCause attribute is used to further elaborate on the type of incident causing the problem.

Applicable SubCauseType values are defined in tables particular to each (mainCause) CauseCode.

Simple client devices shall support all possible CauseCodes.

Client devjce
replace t
manner a§ to produce a grammatically correct complete sentence.

7.11 LinkedCause

7.11.1 Geéneral

— - — r— r r— - . - - - . X b ;.lld
e (main) cause completely. It is not necessary to combine causes and subCauses incsuch a

LinkedCayse specifies a link to a message providing more details about the-cause, e.g. for a diverggent
location. A link to another message is uniquely specified by the combination of originatorServicgID,
contentID| applicationID and messagelD. The linked message can be found in the service compongnt
where th¢se attributes are equal to the values given in that comiponent: linkedMessage, CJID,
originatoifSID. The applicationID points to the TEC Application and'is’ therefore not explicitly giver] in

this comppnent.

Table 7 deffines the LinkedCause component.

Table 7 — LinkédCause

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

contentID and originatorSID is not given, the linked
message is contained in the actual component
stream of the actual service.

COID IntUnTi 0.1 If COID is not included, the linked message can be

found in the component stream that has the same
contentlD as the linking message.

originatorfSID Serviceldentifier 0..1 If originatorID is not included, the linked message

can be found in the same service as the linking
message.

7.11.2 RTles

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

12

they are from different providers (e.g. effect is provided by the police, and cause by a private service
provider);

different update rates shall be used;

the effect does not share the same position with the cause(s) (splitting the messages permits a
different Problem Location definition for the cause(s) and the effect); and

the same situation requires two traffic flow-effects (e.g. different speed limits for cars and lorries).
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7.11.3 Further constraints

One real cause can be represented either as a linked cause or as a direct cause. A message shall not
describe one situation using both a direct cause and a linked cause at the same time. However, it can use
a direct cause and, in addition, a linked cause if two different causes apply to one situation (see Example
2 in Clause C.2).

7.11.4 Coding examples

For TEC coding examples for traffic situations with cause and effect, refer to Clause C.2.

7.12 Advice
The Advice component contains information on recommendations or prohibitions fex.thHe driyer.

Table 8 defines the Advice component.

Table 8 — Advice

Name Type Multiplicity Description
adyiceCode tec005:AdviceCode 0..1 Main categorization of advice
supAdviceCode tec200:SubAdviceType 0..1 Detailéd advice codes
frgeText LocalisedShortString 0.* Additional advice or information example:

“please be ready to show passports”

Ordered Components

vehicleRestriction |VehicleRestriction 0..* Used when advice applies to specific vehicle
types

7.13 VehicleRestriction

VehicleRestriction is used when the.Event (or Diversion or Advice) is restricted to a specific vehicle
type, e.g. only for lorries. If vehicleType is not present, the subsequent RestictionType shall belapplied to
allftypes of vehicles.

Talple 9 defines the VehicleRéstriction component.

Table 9 — VehicleRestriction

Name Type Multiplicity Description
vehicleType tec009:VehicleType 0.1 Type of vehicle
regtriction RestrictionType 0.* Even when a particular vehicle type has lpeen

defined by tec009:VehicleType, RestrictignType

may be used to specify further attributeq to more

closely define the vehicles for which the Tessage
1: - | rarlad A | Loicle

appries; e g venicre-weignt, vencre eignt, 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 those vehicles whose
destination is as specified in the area as attached
to this restriction attribute.

©1S0 2023 - All rights reserved 13


https://standardsiso.com/api/?name=3d8a7078f3fe8de369d98cfcc6459f7b

IS0 21219-15:2023(E)

7.14 DiversionRoute

DiversionRoute specifies one or more diversions.

Table 10 defines the DiversionRoute component.

Table 10 — DiversionRoute

Name Type Multiplic- Description
ity
SegmentM difter Scslucutfv{udif151 5 wre Batastructuretodefimediversion
Ordered components
vehicleRedtriction VehicleRestriction 0.* Defines how diversion is restricted to specifi¢ vehiclgs

7141 D

Recomme
this can s
the Diversg

TEC creat
describing
to "bypas
to route t

Differing
route can
restrictio
recomme

As well as
certain se
segment i
road netwj

In many ¢
in advanc
signage is

In general
for the diy
low capac

The segm

escription for creating and applying diversions

hdations to avoid the traffic problem area can be added to any event. Atthe'most basic le

bs diversion routes from several road segments. For each segment, a "segment type” is giy

e vehicle from its current position to rejoin the route "Bypassing” the problem area can
calculated.

liversion advice can be appropriate for different(elasses of vehicle. For example, a divers

)

mply be advice such as “avoid the area“ or “follow signposted diversion’. However, by us
ionRoute component, specific diversion routes can be suggested.

the suitability of the segment as part of a diversionary routé,These range from "closed ro
” (see Table 14). By evaluating the types assigned for each segment, the optimum divers

be suitable for cars, but not for lorries. Different attributes, including vehicle type and furt
types, as well as diversions specific to.destination may be applied. Different divers
dations are also often suggested appropriate to the direction of travel.

suggesting diversionary routes, it is‘also possible to give information to discourage the ust
bments because of given circumstarnces. A navigation system knowing that a particular r
5 restricted due to, for example,'roadworks, is able to plan a route to avoid the parts of
ork that are unsuitable for a diversion.

ases, a provider or road operator can define the diversion information for strategic ro
e of an actual problems-occurring. This is the case in many countries and often predef
in place.

TEC DiversighRoute provides a list of road segments which define the recommended ro
ersion. The diversion segments can also signal roads that are not recommended due to th

ty.

ent Ty pe attribute is provided to define the significance of each segment.

Adjustme

problem. Ifa p

modifiers

iLIed

Uel,
ng

en
hd”
on
be

on
er
on

b of

pad

Lhe

es

1te
eir

should not be considered for the routing.

7.14.2 Strategy for coding a diversion

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

a)
b) the fil

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

ter criteria apply to the vehicle.

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

14
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The definition neither gives explicit routing cost, nor time delay for each segment as the routing function
of receivers can be very diverse, but instead describes the relative priority of each segment for use.

The road segment types are detailed below:

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

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

segment.

NR: 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.

Fo

7.1

co
dri

Tefnporary speed limit-infermation associated with the event is defined in either km/h

Onlfl of the highly visible attributés of many roadworks is the imposed temporary speed

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

in preference to any other.
— Routing costs for that segment should be reduced by a factor much smaller than one.

AR: This segment provides the preferred way to get to and from the‘bypass segments.
the AR segment is related to the start position so is not as important as the BP segments
route calculation.

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

CR: The segment should be avoided for routing, unlesg there is no other possibility to
destination.

— Routing costs for that segment should be increa@sed by a factor much greater than one 3
than any other possible route reaching the destination.

TEC coding examples for diversion routes,refer to Clause C.3.

5 TemporarySpeedLimit

ponent provides the ability.to define temporary speed limit information suitable for disj
Ver.

BP: This indicates the best segment to use to bypass the obstruction. This shall be used for routing

[he use of

n the new

reach the

ind higher

imit. This
play to the

or mi/h.

Myltiple sections with-a-different speed value can be provided with a length. The offset from|the end of
thg location reference to the start of the first speed limit restriction allows the speed limit fone to be
positioned indepéndently of the cause.
A viehicle restriction can be added if needed.
Talple 1%k-defines the TemporarySpeedLimit component.
Tahle 11 TemborarvSneedLimit
sERERE A ldain) Yl M wiadd b
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 mi/h, 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. If not defined,
then first SpeedLimitSection starts at
the beginning of the location reference.

© IS0 2023 - All rights reserved
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Table 11 (continued)

Name

Type

| Multiplicity |

Description

Ordered components

VehicleRestriction |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 vehicles) without the
use of “VehicleRestriction” indicates that

Al vehicloc ara rolouant

For TEC c¢ding examples for TemporarySpeedLimit, refer to Clause C.3.

8 TEC Patatypes

8.1 LaneNumber

Lanes are[numbered from the curb to the middle of the road. Right hand traffic lanes are theref
numbered from the right to the left relating to the driving direction. Left hand traffic lanes

numbered from left to right relating to the driving direction.

Table 12 defines the LaneNumber datatype.

Table 12 — LaneNumber

pre
HIre

Name Type Multiplicity Description

hardShoulder Boolean 1 true, if the outer hard shoulder exists and is
selected

lanel Boolean 1 true, if the lane is selected

lane2 Boolean 1 true, if the lane is selected

lane3 Boolean 1 true, if the lane is selected

lane4 Boolean 1 true, if the lane is selected

lane5 Boolean 1 true, if the lane is selected

lane6 Boolean 1 true, if the lane is selected

lane7 Boeolean 1 true, if the lane is selected

lane8 Boolean 1 true, if the lane is selected

lane9 Boolean 1 true, if the lane is selected

lanel0 Boolean 1 true, if the lane is selected

lanell Boolean 1 true, if the lane is selected

lanel2 Boolean 1 true, if the lane is selected

lanel3 Boolean 1 true, if the lane is selected

lanel4 Boolean 1 true, if the lane is selected

lanel5 Boolean 1 true, if the lane is selected

lanel6 Boolean 1 true, if the lane is selected

lanel7 Boolean 1 true, if the lane is selected

lanel8 Boolean 1 true, if the lane is selected

lanel9andMore Boolean 1 true, if the lane and potential further lanes are
selected

innerSideHardShoulder Boolean 1 true, if an inner side hard shoulder exists and is
selected

16
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outer hard shoulder is always number 0;

IS0 21219-15:2023(E)

1) leftmostlane in case of left-hand driving (if exists);

2) rightmostlane in case of right-hand driving (if exists);

3) additional hard shoulders are numbered consecutively (also applicable for hard shoulders next
to the divider);

If g

8.2

£ docl s 1.1 1 £, | P | - 1 1
ISt urivavlc IdlIT 11Ul VCILIUVITS 15 1TUIlIucI 1,

all lanes which are physically available count;

lanes which are temporarily closed also count;

numbering is consecutive.

. RestrictionType

hysical layout changes, then a split of the location is recommended.

Table 13 defines the RestrictionType datatype.

Table 13 — RestrictionType

Name Type Multiplicity Description
regtrictionType tec007:RestrictionType 1 Defines the sort of restriction.
regtrictionValue IntUnLoMB 0..1 Defines value associated to the restridtions

where applicable.
Ordered components
restrictionLocation |Restricti0nLocati0n 0..1 Restriction filter for specific destinatipon
8.3 SegmentModifier

Table 14 defines the SegmentModifier datatype.

Table 14 — SegmentModifier

Name Type Multiplicity Description
diyersionRoadType |tec008:DiversionRoadType Type of road used as a diversion.
Ordered components
segmentliocation |SegmentLocation Position of segment.
8. IemporaryspeedLimitdection

Each section of the speed limit is defined by a speed value and length.

A value for use in wet conditions is also optionally available.

Table 15 defines the TemporarySpeedLimitSection datatype.

Table 15 — TemporarySpeedLimitSection

Name

Type

Multiplicity

Description

speedLimitValue

IntUnTi

1

Speed limit numerical value in km/h or mi/h.
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Table 15 (continued)

Name Type Multiplicity Description
speedLimitValueWet |IntUnTi 0.1 Speed limit numerical value to be used in wet
conditions, in km/h or mi/h.
speedLimitLength DistanceMetres 0.1 Length of the SpeedLimitSection. If this is not
defined, then the section finishes at end of the
problem location.
9 TEC Fables

9.1 tec(001:EffectCode

EffectCod
Table 16 e

b describes the effect on the traffic flow.

humerates the possible values for type tec001:EffectCode.

Table 16 — EffectCode

Code Reference-English |Comment Examiple
“Word”
Shall be used if traffic flow is unknowai.
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.to a large
number of vehicles.
4 slow traffic Traffic flow is slower\than normal.
5 queuing traffic The Frafflc is in queues, but still slowly
moving.
6 stationary traffic 'iFnllge traffie-is'stationary or barely mov-
Trafficis completely stopped or there
is hio)flow due to the road being closed/ | |
blocked; the cause-component can give l.The roe{a'd has;lbeen closed by
more information about the police as a ‘regulatory measurg’;
7 no traffic flow reason for “no traffic flow”. For roads  |or

with at-grade junctions, how the clo-
sure/blockage affects cross-road traffic
can be further specified with the attrib-
ute atGradeJunctionClosure.

— Theroad is blocked by a
temporary incident.

9.2 tecTOZ:CauseCode

CauseCode defines various reasons why this message was sent.

Table 17 enumerates the possible values for type tec002:CauseCode.

Table 17 — CauseCode

Code Reference-English Comment Example
Mword"
The event is signalled due to the
1 traffic congestion amount of traffic on the road causing,
queues delays, or increase travel time.
18
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Table 17 (continued)
Code Reference-English |Comment Example
“word”
. An accident is affecting normal traffic
2 accident
movement.
Roadworks are affecting normal traffic
3 roadworks
movement.
The width of a road lane is smaller
4 narrow lanes
than usual.
The road is affected by an obstacle that
5 impassabilit can make it impassable. Actual
P y impassable road should be signalled
with trafficFlowEffect = no_traffic_flow.
6 slibpery road Traction between tyres and the
ppery road is adversely affected.
Substantial areas of water are on the
7 aquaplaning road surface, and a danger of
aquaplaning exists.
. Used when fire/smoke is adversely
8 fire . o s
affecting driving conditions.
9 hazardous driving Driving conditions are hazardeu$.and
conditions driver should proceed with ¢aution.
Objects are on the road that'can
require the driver to deviate to avoid
10 objects on the road them;
objects are not large‘enough to block
the road.
11 animals on roadway |Animals are-on the road.
12 people on roadway People areon the road.
13 broken down vehicles A br(_)ken-down Yehlcle is on_the road
cdusing a potential obstruction.
. A'motorist is driving his/her vehicle
vehicle on wrong . .
14 carriagewa on the wrong side of the carriageway
geway (also known as ghost-driver).
15 rescue and recovery |Emergency services are on site to deal
work in prégress with an earlier accident.
Traffic authorities have imposed some
change to the regulations or road
16 peXTatory measure situation changing the usual traffic One or more lanes have|been
2 y situation (usually this will affect traffic |closed.
flow, resulting in an "effect"” e.g. "slow
traffic").
17 eXtreme Weather EAtl CIIIT VWV Cathcx LUllditiUllD CAlDt
conditions '
s Visibility is reduced, requiring
18 visibility reduced reduced speeds and additional care.
Precipitation is affecting driving
19 precipitation conditions, usually requiring re_duced
speeds and consequently resulting
in longer journey times.
The reckless acts of a person which can
20 reckless persons . ; .
require drivers to take action.
. . An overheight vehicle has triggered a
overheight warning . .
21 . warning system, and can potentially
system triggered
cause delays.
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Table 17 (continued)
Code Reference-English |Comment Example
“word”
A higher than usual risk of accidents
. . exists due to a change in traffic
traffic regulations : ; . o
22 chaneed regulation (risk exists until drivers
§ become familiar with the revised
regulations).
23 . A major event causes traffic disruption.
ma]or event DNetails canho giwnn as froatovt”
A transport service is not operating,
24 service not operating |causing disruption to would-be
users and others.
25 service not useable Although operating, a service, is not
usable, or usable with restrictions.
26 slow-moving vehicles Slow-mqvmg vehicles are causing
congestion or are a hazard.
There is particular danger to vehicles
dangerous end of .
27 suddenly encountering the end of a
queue .
queue of traffic.
A risk of fire exists (see code 8). Open
28 risk of fire fire, naked flames or glow could present
a danger.
29 time delay A time delay exists.
30 police checkpoint A pollce.checkpomt is causingédelay or
congestion.
31 malfunctioning Roadside equipment isthot working, or
roadside equipment |working incorrectly:
This is a test message used for testing
only. Any additional content of this
100 test message message shall be marked as being a
test only.
255 undecodable cause

9.3 tec(03:WarningLevel

Warningl|
Table 18 e

evel defines different levels of danger associated with the event.

numerates thepossible values for type tec003:WarningLevel.

Table 18 — WarningLevel

Code Reference-English Comment Example
“sarord”

1 informative This level is of an informative nature.
This level is used for situations “Attention, there is a dangerous

2 danger level 1 requiring additional attention by the obstruction, reduced visibility
driver. due to fog.”
This level is used when local hazard

3 danger level 2 situations present a danger to the “Attention, danger due to deer.”
driver.
T_hls 1gve1 is used whe_n local hazard “Attention, highest danger due to

4 danger level 3 situations present a highly dangerous L

. . : ghost driver.

situation to the driver.
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LaneRestriction defines lanes being restricted with this message.
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Table 19 enumerates the possible values for type tec004:LaneRestriction. Refer to C.5 for lane level
coding examples.

Table 19 — LaneRestriction

Code Reference-English Comment Example
“word”
One or more lanes are defined as being
1 lane(s) closed or closed or blocked. If exact lanes are Mi
blocked known, use causeLanes to provide exact iddle lanes closps
) p
lanes that are closed/blocked.
One or more lanes are defined as being
2 lane(s) open open. If exact lanes are known, use
causeLanes to provide exact lanes that
are open.
Right-hand “lane” always refers to
driving lane on driver’s right, irrespec-
tive of the side of the road used for - The lanes have been clpsed by
. driving in a particular country. police as a "regulatory fheasure";
3 right lane(s) closed or ) . o or
blocked This excludes “special” laneSsuch as
crawler lanes, or hard-sheulder. - The lanes are blocked py a tem-
If the exact number of lanes is known, |Porary incident.
provide this number-in/the attribute
numberOfLanes.
Left-hand “lane”;always refers to
driving lane-on driver’s left, irrespec-
tive of the(Side of the road used for In countries that drive gn the left,
drivingiin‘a particular country. “left-hand-lane” would be the
4 left lane(s) closed or . o “normal driving (slow) lane”; in
blocked Itexcludes “special” lanes such as countries that drive on fhe right,
crawler lanes, or hard-shoulder. “left-hand-lane” would be the
If the exact number of lanes is known,  |“gyertaking lane”.
provide this number in the attribute
numberOfLanes.
The hard shoulder is open for driving.
5 hard shoulder open Use causeLanes to indicate the exact
lane (outer shoulder or inner shoulder).
25k undécodable lane Undefined entry.
restriction
NO[T'E The attribute causeLanes has been introduced with an updated version of TPEG-TEC (this Hocument).
Eng¢oding'of one or more closed lanes within a cause has already been possible before using LaneRestrictionType
3 (right lane(s) closed) and 4 (left lane(s) closed) in case of neighbouring lanes and right-most or leff-most lane

being affected. If the exact number of lanes is known, provide this number in the attribute numberOfLanes. Refer
to Clause C.5 for coding examples.

Refer to Clause C.5 for coding examples.

9.5 tec005:AdviceCode

AdviceCode (see Table 27) describes recommendations or instructions for the driver where they shall
take a specific action.

Table 20 enumerates the possible values for type tec005:AdviceCode.
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Table 20 — AdviceCode

Code Reference-English Comment Example
llword"
drive to next In combination with time delay at
1 available parking Drivers should find a safe place to park. : y
frontier.
place
overtaking not Drivers should remain in line and not .
2 In case a ghost driver approaches.
allowed overtake.
Situations determine that driving is
3 driving not allowed not allowed. Drivers should stop at the
first place it is safe to do so.
4 use hard shoulder as |The hard shoulder may be used as a
lane driving lane.
Vehicles are required to wait for a
5 wait for police patrol |police patrol before continuing on their
journey.
Current weather conditions are unsafe
6 wait for improved for driving and drivers are required to
weather wait until conditions improve before
continuing their journey.
make way for Drivers are requested to move aside to
7 vehicles coming allow vehicles approaching from behind
from behind to pass  [to pass.
. . Instruction to a driver to follow<a-spe-
8 follow diversion R .
cific diversion route.
. . Drivers are advised that a diversion is
no diversion to : : c s
9 required, however thergis no specific
recommend - .
diversion offered.
Used to advise thé.driver that although
there is a problem on the road, no suit-
10 do not divert able betteralternative exists, and that
the drivershould keep on the current
routes
11 follow police Palice are directing traffic; drivers
instructions sheuld follow their instructions
12 avoid the area Used to adVISt_a that particular areas
should be avoided.
13 drive carefull Drivers should take extra care, because
Y there is increased road hazard.
14 do not leave your Drivers should remain with their vehi-
vehicle cles.
Used to advise drivers that further
15 switch on radio detailed information is available on the
radio.
16 use toll lanes Used to advise that Toll Lanes may be
used.
. The driver should await a convoy ser-
17 wait for convoy : :
vice before proceeding.
255 undecodable advice

9.6 tec006:Tendency

Tendency is related to the traffic flow speed indicating if this has been increasing, decreasing or has
remained constant. It is not a forecast of a future trend, nor does it relate to the length of the traffic
queue.

22 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=3d8a7078f3fe8de369d98cfcc6459f7b

Table 21 enumerates the possible values for type tec006:Tendency.

Table 21 — Tendency

IS0 21219-15:2023(E)

Code

Reference-English
“wordll

Comment

Example

slightly increasing

increasing

strongly increasing

siightiy decreasing

decreasing

strongly decreasing

N ||| D W N

constant

undecodable tendency

9.7

RestrictionType defines different types of attributes for filteringthe addressed vehicle
message.

tec007:RestrictionType

Talple 22 enumerates the possible values for type tec007:RestfictionType.

Table 22 — RestrictionType

s for this

Code Reference-English Comment Example
“word”

1 width less than Units: cm

2 width greater than Units: cm

3 height less than Units:\dm

4 height greater than Units: cm

5 weight less than Units: kg

6 weight greater than. | Units: kg

7 without winter tynes

8 without snow chains

9 with traiter

10 with-Caravan

11 petsons invehicle |y ies; number

12 pmeg::?}f;;l vehicle Units: number

13 everntmberplate

14 odd number plate

15 length less than Units: cm

16 length greater than Units: cm

17 axle load less than Units: kg

18 axle load greater than |Units: kg
vehicle fulfils “EURO3” is a specific vehicle emission

19 emission standard class according to European Council
EURO3 Directives.
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Table 22 (continued)

Code Reference-English Comment Example
“word”
vehicle fulfils “EURO3D4” is a specific vehicle
20 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.
venicle Tultils EURUS™TS a Speciiic venicle emission
22 emission standard class according to European Council
EUROS5 Directives.
23 with petrol engine
24 with diesel engine
25 with LPG engine
26 through traffic
27 residents traffic
28 with destination in
given area
255 undegoc}able
restriction

9.8 tec(08:DiversionRoadType

Diversion

Table 23 ¢

RoadType defines different levels of usability for'parts of the diversion.

numerates the possible values for type tecQ08:DiversionRoadType.

Table 23 —DiversionRoadType

Code Reference-English Comment Example
"wordI'
A road or section of a road that passes
1 bypass arpund the restricted or congested
area.
2 access road The part of the diversion that gives
access to the bypass.
3 limited accéssToad Part of the network which is not usable
for through traffic.
4 not recommended Part of the network which should be
route avoided.
5 clesed road Part of the network which is closed.
255 undecodable diversion
road type

9.9 tec009:VehicleType

VehicleType defines different types of cars for filtering the addressed vehicles for this message.

Table 24 enumerates the possible values for type tec009:VehicleType.

24
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Table 24 — VehicleType
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0
=}
[=7
(¢

Reference-English
“word"

Comment

Example

car

lorry

bus

taxi

train

motor cycle

vehicle with trailer

motor vehicle

O ([0 [([N[([O|U D |W[N|F-

vehicle transporting
hazardous goods

Uy
[«

vehicle transporting
an abnormal size load

11

heavy goods vehicle

25p

undecodable vehicle
type

9.10 tec010:AtGradeJunctionClosure

At@radeJunctionClosure defines the potential types<of cases for dealing with cross

at-grade junctions when there is a road closure,“which is indicated by EffectCode=7.
At(GiradeJunctionClosure is only relevant for a junction between two non-controlled access 1
attfribute does not apply to slip roads. If no.value is specified, then the client shall assum
qunown”.

«

Tal

le 25 enumerates the possible valuesifor type tec010:AtGradeJunctionClosure.

Table 25 — AtGradeJunctionClosure

raffic for
Usage of
oads. The
e value O,

Code Reference-English Comment Example
“word”
unknown Recommend using “Intermediate junc-
0 tions closed and edge junctions open”
as the default behavior.
all junctions closed All at-grade junctions are closed for
cross traffic. This includes junctions at A .
. marathon or parade which does
1 the edge of the main roadway closure. not allow traffic for anvlat-erade
If the edge of this road closure is near |, . losed yjat-g
an at-grade junction, then these edge junctions closed.
junctions are also closed.
intermediate junc- Intermediate at-grade junctions closed A maior roadwork that does
tions closed and edge |for cross traffic, and edge at-grade ot ailow crossine traffic at the
2 junctions open junctions are open for cross traffic. If intermediate at- %ade unctions:
the edge of this road closure is near an however. the 'un%tions]at the ed‘ o
at-grade junction then these edge junc- ’ ) . &
tions are open. of the road closure will be open.
3 all junctions open All at-grade junctions are open for cross |A roadwork that allows crossing
traffic. for all at-grade junctions.
255 Undecodable at grade
junction closure type
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9.11 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:Ropdworks
tec104:NafrowLanes
tec105:Impassability
tec106:SlipperyRoad
tec108:Firje
tec109:HaardousDrivingConditions
tec110:0bjectsOnTheRoad
tec111:AnfimalsOnRoadway
tec112:PeppleOnRoadway
tec113:BrpkenDownVehicles
tec115:RefcueAndRecoveryWorkInProgress
tecl16:RegulatoryMeasure
tec117:ExfremeWeatherConditions
tec118:VigibilityReduced
tec119:Pr¢cipitation
tec120:RegklessPersons

tecl123:M4gjorEvent
tec124:ServiceNotOpetating
tec125:SeyviceNotUseable

tec126:SlqwMavingVehicles

tec127: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 used.
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9.12 tec101:TrafficCongestion

TrafficCongestion is used when the volume of traffic is excessive for the roadway.

IS0 21219-15:2023(E)

Table 26 enumerates the possible values for type tec101:TrafficCongestion.

Table 26 — TrafficCongestion

Code Reference-English Comment Example
Mwordli
1ncreased Volume Of Tl dffl\. l_}l Ub}Clll ib \.qubcd llJ_y t}lC
1 traffic volume of traffic being excessive for
the roadway.
2ck undecodable traffic Undecodable sub-cause code, use main
congestion cause code instead.
9.13 tec102:Accident
Thjs enumeration type is used in the case of an accident.
Talple 27 enumerates the possible values for type tec102:Accident.
p yp
Table 27 — Accident
Cade Reference-English Comment Example
llwordil
1 multi-vehicle accident Multlple _vehlcles areinvolved
in an accident.
Used when itill take an especially
long time forrescue and recovery work
major acciden o clear after an accident and for nor-
2 j ident to cl ft ident and f
mal
flow.to be re-established.
3 i;:rc;gent involving The accident involves a lorry.
4 accident involving'bus | The accident involves a bus.
. . \ The accident involves a vehicle
accident inyolving : : .
5 hazardous faterials | Carrying hazardous materials, posing
additional dangers.
An accident occurred affecting traffic in
6 aceident in opposite  |the opposite direction, but drivers are
lane slowing to look, causing a “secondary”
effect on the traffic flow.
An accident has occurred; at
- ncnread accidant time of broadcast, the accident is not
being attended to by the emergency
services.
255 undecodable accident Undecodabl_e sub-cause code, use main
cause code instead.

9.14 tec103:Roadworks

This enumeration type is used in case of road works.

Table 28 enumerates the possible values for type tec103:Roadworks.
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Table 28 — Roadworks

Code Reference-English Comment Example
“word"
1 major roadworks Major roadworks are causing disruption.
2 road marking work (l}oad mlarklng 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.
2c5 undecodable road- Undecoadable sub-cause code, use main
works cause code instead.
9.15 tec]104:NarrowLanes
This enunjeration type is used when the width of lanes is less than usual or other lane restrictions exijst.
Table 29 enumerates the possible values for type tec104:NarrowLanes.
Table 29 — NarrowLane
Code Reference-English Comment Example
‘Word’
One side of the roadway is closed,
resulting in both directions sharing the
1 contraflow remaining open side: consequeftly, the
number of lanes in both directions is
reduced.
hard shoulder closed |The hard shoulder is closed.
slip lane closed An entry or exit sliplane is closed.
The crawler lanetis'closed; slow traffic
4 crawler lane closed : . R
can be using a‘normal’ driving lane.
255 undecodable narrow |Undecoddble sub-cause code, use main
lane type cause code instead.
9.16 tec]105:Impassability

This enunjeration type is used.in cases where the road is generally impassable or partially blocked| or

is hazardd
traffic_flo

Table 30 ¢

numerates, the possible values for type tec105:Impassability.

Table 30 — Impassability

us due to drivimg.conditions. If truly blocked, then TrafficFlowEffect is expected to be “ho_
Ww” (use of the impassability cause does not in itself indicate a closure).

Code Reference Eus};oh Comment EAaulplc
“word"
1 flooding The road is affected by flooding.
2 danger of avalanches Ehe road has a danger of being affected
y avalanches.
There is active blasting of avalanches
3 blasting of avalanches |on or near the road and so it can be
impassable for short periods of time.
4 landslips The road is affected by landslips.
5 chemical spillage The road is affected by a chemical spill.
. The road is impassable due to a winter
6 winter closure
closure.
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Table 30 (continued)
Code Reference-English Comment Example
llwordli
undecodable impass- |Uundecodable sub-cause code, use main
255 o .
ability cause code instead.
9.17 tec106:SlipperyRoad
This enumeration type is used when the road surface is slippery.
TilLle 31 enumerates the possible values for type tec106:SlipperyRoad.
Table 31 — SlipperyRoad
Code Reference-English Comment Example
“word”
1 heavy frost on road H(_eavy frost is making road surface
slippery.
2 fuel on road A_fuel spill is making road surface
slippery.
3 mud on road Mud is making the road surface§lip-
pery.
Snow is making the road surface
4 snow on road .
slippery.
5 ice on road Ice is making the roadésurface slippery.
6 black ice on road Bl_ack ice is making the road surface
slippery.
. Oil on the road is making the road
7 oil on road (
surface slippery.
8 loose chippings Loose chlpplngs are making the road
sutface 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 Although the road_s have been salted,
the surface can still be slippery.
undecodable slippery |Undecodable sub-cause code, use main
256 .
road cause code instead.
9.18 tec108:Fire
Thjs enumeration type is used when fire is affecting the traffic flow.
Table 32 enumerates the possible values for type tec108:Fire.
Table 32 — Fire
Code Reference-English Comment Example
“wordli
1 major fire A major fire is causing a problem for
traffic.
2 forest fire A for_est fire is causing a problem for
traffic.
255 undecodable fire Undecodabl_e sub-cause code, use main
cause code instead.
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9.19 tec109:HazardousDrivingConditions

This enumeration type is used when environmental conditions are causing problems and require

additional caution by the driver.

Table 33 enumerates the possible values for type tec109:HazardousDrivingConditions.

Table 33 — HazardousDrivingConditions

Code Reference-English Comment Example
| [ nrdll
1 rock falls Falllr_lg rocks are 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 znf)w drifts are causing a hazard to
rivers.
Damage caused by a storm is causing
6 storm damage hazardous conditions for drivers.
7 burst pipe Traffic is affected by a burst pipe.
. A danger to traffic exists resulting
8 volcano eruption :
from a volcano eruption.
9 falling ice ;I;};ere is danger to traffic due to falling
undecodable hazard- |Undecodable sub-cause’code, use main
255 - e .
ous driving conditions | cause code insteagd:

9.20 tec]110:0bjectsOnTheRoad

This enumeration type is used when objects on the road are impeding traffic or can be a hazard

traffic.

Table 34 enumerates the possible values for type tec110:0bjectsOnTheRoad.

Table 34 — ObjectsOnTheRoad

to

Code Reference-English Comment Example
“word”
1 shedtoad _Part of aload being carried has fallen
into the roadway.
2 TS ofvehicies Part of a vehicle has become detached
b and fallen into the roadway.
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
4 large objects size that a vehicle cannot drive over
and will need to drive around them.
Fallen trees or branches have fallen
5 fallen trees
onto the roadway.
6 hub caps Hub caps are lying on the roadway.
. . There is an abandoned or stationary
7 stationary vehicle :
vehicle on the roadway.
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on the road

cause code instead.

Table 34 (continued)
Code Reference-English Comment Example
“word”
255 undecodable objects |Undecodable sub-cause code, use main

9.21 tec111:AnimalsOnRoadway

This enumeration type is used when there is a danger to the driver from animals on the roadway.

Tilkle 35 enumerates the possible values for type tec111:AnimalsOnRoadway.

Table 35 — AnimalsOnRoadway

Code Reference-English Comment Example
“word”
There is a danger from wild animals
1 wild animals on the roadway (“wild” animals are not |Deer
“controlled” by humans).
A herd of animals is on the roadway.‘it
is to be expected that the herd is/being
2 herd of animals “controlled” by a human, who will Sheep
expect the driver to stop until the herd
has been moved on.
3 small animals Small animals are on theroadway. Frogs, foxes, badgers
Large animals are@h the roadway
which are a dangér to drivers and may
4 large animals cause consider@ble damage. Drivers Cows or horses
should slow*down and proceed with
caution.
25k undecodable animals |Undeeodable sub-cause code, use main
on roadway cause code instead.

9.22 tec112:PeopleOnRoadway

Thjs enumeration type is.used when people or people with unauthorized vehicles are on the

Table 36 enumeratesthe possible values for type tec112:PeopleOnRoadway.

Table 36 — PeopleOnRoadway

‘oadway.

Code Reference-English Comment Example
“word”
1 children on roadway |Children are on the road.
. A cyclistis on aroad where cycling 1s
2 cyclists on roadway prohibited.
3 moped rider on A moped rider is driving on a road
roadway where mopeds are prohibited.
255 undecodable people  |Undecodable sub-cause code, use main
on roadway cause code instead.

9.23 tec113:BrokenDownVehicles

This enumeration type is used when a broken-down vehicle is on the roadway, causing a danger or
obstruction hazard.

Table 37 enumerates the possible values for type tec113:BrokenDownVehicles.
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Table 37 — BrokenDownVehicles

Code Reference-English Comment Example
“word"
1 broken-down vehicle A broken-down vehicle is also on fire.
on fire
2 brol_<en-down unlit An unlit vehicle is causing a hazard
vehicle
undecodable bro- Undecodable sub-cause code, use main
255 . .
ken-down vehicle cause code instead.
9.24 tec]15:RescueAndRecoveryWorkInProgress

This enunperation type is used when accident rescue and recovery work is in progress. Drivers sho

take extra

Table 38 ¢

care and slow down.

numerates the possible values for type tecl115:RescueAndRecoveryWorklnProgress.

Table 38 — RescueAndRecoveryWorkInProgress

11d

Code Reference-English Comment Example
“wordll
. Emergency vehicles are at the scene of
1 emergency vehicles .
an accident.
2 rescue helicopter A rescue helicopter is landing ater
landing near the scene of an accident.
3 police activity ongoing| There is ongoing police activity.
4 medical emergency Emergency medical créws are at the
ongoing scene.
5 child abduction in A child abductionhas occurred (Amber
progress Alert).
undecodable rescue Undecodable sub-cause code, use main
255 and recovery work in .
causeteode instead.
progress
9.25 tec]16:RegulatoryMeasure

This enumeration type iscased when additional restrictions or regulations are imposed. If a roaq is

closed, the

Table 39 e

n the traffic flow effect shall be set to "no_traffic_flow”.

numerates, the possible values for type tecl116:RegulatoryMeasure.

Table 39 — RegulatoryMeasure

Code Referenee Eusl;oh Comment EAaluplc
“word”
. A security alerF 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 1S aff.ectl.ng the A disease of animals such as foot
2 contagious disease location potentially resulting in
L . . and mouth or blue tongue.
movement restrictions being applied.
An environmental incident has
3 environmental occurred, potentially resulting in a An area is closed due to pollution.
movement restrictions being applied.
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Iy measure

Table 39 (continued)
Code Reference-English Comment Example
“word”
A smog alert has been declared due to
4 smog alert ; ; :
pollution levels in the air.
b o Traffic may flow in only one direction |Batch service in Tunnels, 5 min-
5 atch service in tati Iv k 'Sinel t then 5 minates th
rogress at a time. commonly known as 'Single | utes one way, then 5 minutes the
p Alternate Line Traffic'. other way.
6 road closed by the The regulatory authorities have closed
Tegulatory authiorities |the road for any reason.
25k undecodable regulato- |Undecodable sub-cause code, use main

cause code instead.

9.26 tec117:ExtremeWeatherConditions

This enumeration type is used when extreme weather conditions are causing ahazard to driyers.

Talple 40 enumerates the possible values for type tec117:ExtremeWeatlepConditions.

Table 40 — ExtremeWeatherConditions

Code Reference-English Comment Example
“word”
1 strong winds Strong Wlnds, egpgaally cross winds,
are causing a driving hazard.
2 damaging hail Hail is falling that ¢ould potentially
damage cars.
3 hurricane Winds in excéss of 118 km/h.
4 thunderstorm Thun_d_erstorm can affect driving
condifions.
5 Destructive wind likely to make
tornado drioi
riving dangerous.
Strong winds combined with snow
6 blizzard reducing visibility to less than a few
hundred metres.
undecodable-extreme |Undecodable sub-cause code, use main
25p o .
weathercondition cause code instead.

9.27 tec118;VisibilityReduced

This enurfieration type is used to warn drivers of reduced visibility, which can require a speed|reduction
andl other measures.

Tabte#tenmumerates the possibie vatues for type tect18:VisibitityReduced:

Table 41 — VisibilityReduced

Code Reference-English Comment Example
“word”

1 \éi;s;btigiggreduced Fog is reducing visibility.

2 \éilf;tiigi;ﬁlzekiuced Smoke is reducing visibility.

3 ggétigiﬁ}é;\?;d/:;i%vfall Heavy snowfall is reducing visibility.
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Table 41 (continued)
Code Reference-English Comment Example
“word”
visibility reduced o . s
4 due to heavy rain Heavy rain is reducing visibility.
visibility reduced o . o
5 due to heavy hail Heavy hail is reducing visibility.
6 visibility reduced G.la.li)e.lf.iom lowliun 'S f_edlicmg
due to low sun glare visibility (usually applies to a
S Specilic direction of travelJ.
visibility reduced . . s
7 due to sandstorms A sandstorm is reducing visibility.
visibility reduced A swarm of insects is reducing visibil-
8 due to swarms of it
insects 4
255 undecodable visibility [undecodable sub cause code, use main
reduced cause code instead.
9.28 tec]119:Precipitation
This enunjeration type is used when precipitation is causing a hazardto drivers.
Table 42 ehumerates the possible values for type tec119:Precipitation.
Table 42 — Precipitation
Code Reference-English Comment Example
“wordli
1 heavy rain ge'avy rain is causing a hazard to
rivers.
2 heavy snowfall ge_avy snowfall is causing a hazard to
rivers.
3 soft hail Softhail (or snow pellets) is causing a
hazard to drivers.
255 undecodable precipi-_. | Undecodable sub-cause code, use main
tation cause code instead.
9.29 tec]20:RecklessPersons
This enunjeration type is used when persons acting irresponsibly are causing a danger to motorists
Table 43 ehumérates the possible values for type tec120:RecklessPersons.
Table4#3—RecklessPersons
Code Reference-English Comment Example
ﬂwordll
A motorist driving in a reckless
1 reckless driver manner. Drivers can need to take
evasive action.
2 gunfire on road Someone is discharging a weapon on
or near the roadway.
ersons throwin Drivers are potentially in danger due
3 pel & to objects being thrown at or into the
objects .
path of vehicles.
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persons

cause code instead.

Code Reference-English Comment Example
“word”
255 undecodable reckless |Undecodable sub-cause code, use main

9.30 tec123:MajorEvent

This enumeration type is used when an organized event is affecting normal driving progress.

Tiall)le 44 enumerates the possible values for type tec123:MajorEvent.

Table 44 — MajorEvent

Code Reference-English Comment Example
“word”
1 sports event A sports event is affecting traffic.
2 demonstration A demonstration is affecting traffic.
3 demonstration with A demonstration, with added
vehicles presence of vehicles, is affecting traffic.
Traffic is affected by a concert,dde to
4 concert L :
people arriving or leaving the venue.
5 fair A fair is affecting traffic.
6 military training Military training is affecting traffic.
7 emergency trainin Emergency services\training is
gency § affecting traffic,
8 festival A festival is affecting traffic.
9 procession A procession is affecting traffic.
25k undecodable major Undeeodable sub-cause code, use main
event cause code instead.

9.31 tec124:ServiceNotOperating

Thjs enumeration type is used when a transport service is not operating.

Table 45 enumeratesithe possible values for type tec124:ServiceNotOperating.

Table 45 — ServiceNotOperating

not operating

cause code instead.

Code Reference-English Comment Example
llwordli
ferry service not . .

1 Y 8¢ A ferry service is not operating.
npcn";\h ng
air service not . Lo .

2 X An air service is not operating.
operating
train service not . Lo .

3 : A train service is not operating.
operating
bus service not S .

4 . A bus service is not operating.
operating

255 undecodable service |Uundecodable sub-cause code, use main
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9.32 tec125:ServiceNotUseable

This enumeration type is used when a service is operational, but is temporarily not usable.

Table 46 enumerates the possible values for type tec125:ServiceNotUseable.

Table 46 — ServiceNotUseable

Code Reference-English Comment Example
llword"
fucl DtdtiUll L}UDCd A leC} Dtdtiull ib tl:llllJUl al ll_y L}UDCC‘I.
service area closed A service area is temporarily closed.
. A service area is busy; there can be
3 service area busy 1 N
ong waiting times.
parking full A parking area/car park is full.
5 car park closed A parking area or car park is closed.
undecodable service |undecodable sub cause code, use main
255 .
not usable cause code instead.
9.33 tec]26:SlowMovingVehicles
This enunjeration type is used when slow-moving vehicles are impeding normal progress.
Table 47 epnumerates the possible values for type tec126:SlowMovingVehicles.
Table 47 — SlowMovingVehicles
Code Reference-English Comment Example
“word”
. Slow-moving maintenance vehicles are
slow-moving . \ :
1 : . affecting trafficor can be causing a
maintenance vehicle
hazard.
Driversare slowing to look at an
2 vehicles slowing to accident or incident on the opposite
look at accident carriageway or by the side of the road,
thuis causing a hazard.
3 abnormal load A vehl.cle carrying an abnormal load is
affecting traffic or causing a hazard.
A vehicle carrying a wide load is
y affecting traffic or causing a hazard,
4 abnorma|{ptle load possibly restricting the ability to pass
the vehicle.
5 cohivoy 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
undecodable slow Undecodable sub-cause code, use main
255 . ; .
maintenance vehicle |cause code instead.

9.34 tec127:DangerousEndOfQueue

This enumeration type is used when the end of queue of vehicles can cause an accident.

Table 48 enumerates the possible values for type tec127:DangerousEndOfQueue.

36
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Code Reference-English Comment Example
llwordil
Used when the end of a queue is in a
dangerous situation or unexpected
1 sudden end of queue location causing an added hazard for
approaching drivers.
Used when a queue has formed over
2 queue over hill a hill and can be not visible to
approachingdrivers:
Used when a queue has formed around
3 queue around bend abend in the road and can be not
visible to approaching drivers.
Used when a queue has formed in a
4 queue in tunnel tunnel and can be not visible to
approaching drivers.
undecodable danger- |Undecodable sub-cause code, use main
256 :
ous end of queue cause code instead.
9.35 tec128:RiskOfFire
This enumeration type is used to warn that a risk of fire exists,
Talple 49 enumerates the possible values for type tec128:RiskOfFire.
Table 49 = RiskOfFire
Caode Reference-English Comment Example
llwordli
1 leakage of fuel A risk of fire exists due to a fuel leak.
2 leakage of gas A risk.of fire exists due to a gas leak.
25k undecodable risk of Undecodable sub-cause code, use main
fire cause code instead.
9.36 tec129:TimeDelay
Thjs enumeration typéis used to advise of longer than usual delays.
Talple 50 enumerates the possible values for type tec129:TimeDelay.
Table 50 — TimeDelay
Reference-English Comment Example

dee

uwordu

There is a delay at the frontier or bor-

delay

1 time delay at frontier der point
2 gg;i delay at ferry There is a delay at the ferry port.
time delay at . There is a delay at the car-train termi-
3 vehicle-on-rail nal
terminal )
255 undecodable time Undecodable sub-cause code, use main

cause code instead.
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9.37 tec130:PoliceCheckpoint

This enumeration type is used to advise of time delays due to police checks.

Table 51 enumerates the possible values for type tec130:PoliceCheckpoint.

Table 51 — PoliceCheckpoint

Code Reference-English Comment Example
"wordll

1 lJCl llldllCllt PU};LC A C‘lC}Cly ib ullurll ills Clt dl Cs Ll‘ldl lJU}i\.C
checkpoint checkpoint.

2 temporary police A delay is occurring at a temporary
checkpoint police checkpoint.

255 undecodable police Undecodable sub-cause code, use main
checkpoint cause code instead.

9.38 tec]31:MalfunctioningRoadsideEquipment

This enunjeration type is used when roadside equipment is malfunctioning:

Table 52 epumerates the possible values for type tecl131:MalfunctioningRoadsideEquipment.

Table 52 — MalfunctioningRoadsideEquipment

Code Reference-English Comment Example
llword"

1 road-rail crossing Alevel crossing (rail road\crossing in
failure USA) is malfunctioning:

2 tunnel ve.ntllatlon Tunnel ventilation.ds malfunctioning.
not working

3 traffic control signals |Traffic contirolsignals are
working incorrectly  |malfunctioning.
emergency

4 telephones not Emergen(.:y tglephones are

: malfunctioning.

working

5 automatic payment Automatic payment lanes are not
lanes not working working.
undegodfible mal-. Undecodable sub-cause code, use main

255 functioningoadside .

X cause code instead.

equipment

9.39 tec200:SubAdviceType

The SubAdviceFype—defines—the—abstract—type—for—choosing—the —apprepriate—SubAdvice

JPv

table corresponding to the various mainAdviceCodes.

Valid entries for attributes of this type are listed in the following tables:

Table 53 — tec202:0vertakingNotAllowed

Table 54 — tec203:DrivingNotAllowed

Table 55 — tec207:GiveWayToVehiclesFromBehind

Table 56 — tec208:FollowDiversion

Table 57 — tec213:DriveCarefully

38
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Table 58 — tec214:DoNotLeaveYourVehicle

Table 59 — tec216:UseTollLanes

NOTE

9.40 tec202:0vertakingNotAllowed
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If a client device is unable to decode a subadvice code, the original advice is used.

This enumeration type is used to advise that different forms of restriction on overtaking are in place.

Ta

le 53 enumerates the possible values for type tec202:0vertakingNotAllowed.

Table 53 — OvertakingNotAllowed

Code Reference-English Comment Example
“word”
Overtaking lanes are those closest to
d the central reservation (median) on
o not use . X ; .
1 ; highways. On single carriageway roads, | A ghest driver approacHes.
overtaking lanes .
the overtaking lane may be a central
lane used by traffic in both directions:
overtaking not The overtaking lane(s) should not be
2 allowed, drive on used, but the crawler lane is available |A ghost driver approacHes.
crawler lane for use.
overtaking not The overtaking lane(s) sheuld not be
3 allowed, drive on used; drivers should use'the left most
left most lane lane only.
overtaking not The overtaking lane(s) should not be
4 allowed, drive on used; drivers should use the right most
right most lane lane only.
undecodable overtak- |Undecodable sub-advice code, use main
25b : : :
ing not allowed advice.code instead.

9.41 tec203:DrivingNotAllowed

Th

Table 54 enumerates thé possible values for type tec203:DrivingNotAllowed.

s enumeration type is usédjto advise drivers that they should find a safe place to pull over]

Table 54 — DrivingNotAllowed

and stop.

Code Réference-English Comment Example
“word”
d.rlvmg not allowed, Driving is prohibited;
1 find a safe place to dri .
rivers should pull over at next safe An earthquake will happen.
pull over and stop 1
the vehicle Phats
255 undecodable driving |Undecodable sub-advice code, use main
not allowed advice code instead.

9.42 tec207:GiveWayToVehiclesFromBehind

This enumeration type is used to advise drivers to make way for vehicles approaching from behind and
allow them to pass.

Table 55 enumerates the possible values for type tec207:GiveWayToVehiclesFromBehind.
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Table 55 — GiveWayToVehiclesFromBehind

Code Reference-English Comment Example
“word"
Drivers are asked to pull aside and
make way for rescue | make way for rescue vehicles
1 : g ) .
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
Licl rs L £ Lalind Lol |
vehielesto-pass appreachingfrom-behindwhichneed
to pass.
undecodable make . .
; Undecodable sub-advice code, use main
255 way for vehicles from : :
: advice code instead.
behind

9.43 tec208:FollowDiversion
This enunjeration type is used to advise drivers that they should follow a diverSion.

Table 56 enumerates the possible values for type tec208:FollowDiversion.

Table 56 — FollowDiversion

Code Reference-English Comment Example
“word"

1 follow diversion signs SDilc‘)lr\l/ers should follow a signed-diver-
undecodable follow undecodable sub advic¢éicode, use main

255 . . . .
diversion advice code instead:

9.44 tec213:DriveCarefully
This enunjeration type used to advise drivers that extra care should be taken.

Table 57 ehumerates the possible values for type tec213:DriveCarefully.

Table 57 — DriveCarefully

Code Reference-English Comment Example
“word"

1 g;lr‘llgee(;'?)f;fgili}liation A dangerous situation exists on an
on.éntry slip road entry slip road.

2 ‘f“ve carefu.l}y, . A dangerous situation exists on an
uaugcx UusS SItUudtLivll . .
on exit slip road exit slip road.
drive carefully. ice Ice has built up on a cable structure at

3 buildup on cai)’,le side of road, and there is
structfl)re a danger of cables breaking, or ice

falling.

255 undecodable drive Undecodable sub-advice code, use main

carefully advice code instead.

9.45 tec214:DoNotLeaveYourVehicle

This enumeration type is used to advise drivers not to leave their vehicles.

40
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Table 58 enumerates the possible values for type tec214:DoNotLeaveYourVehicle.

Table 58 — DoNotLeaveYourVehicle

leave your vehicle

advice code instead.

Code Reference-English Comment Example
“word”
do not leave your .

1 . y Due to security reasons.
vehicle
do not leave your . . .

2 hicle. cl Toxic gas coming from a fire
vealcee, cose comld-Howinto-thevehicle.
windows

25k undecodable do not Undecodable sub-advice code, use main

9.46 tec216:UseTollLanes

Thjs enumeration type is used to advise about usage of toll lanes.

Talple 59 enumerates the possible values for type tec216:UseTollLanes.

Table 59 — UseTollLanes

Caode Reference-English Comment Example
llwordli
1 use manual payment |Manual payment toll lafies'should be
toll lanes used.
2 use automatic Automatic payment-toll lanes should
payment toll lanes be used.
2ck undecodable use toll |Undecodablesub-advice code, use main
lanes advice cedeinstead.
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Annex A
(normative)

TPEG TEC, TPEG-Binary Representation

A.1 Gemerat

This anndx provides the TPEG binary representation derived via application of the UML to \binary
conversioh rules specified in ISO 21219-3 (TPEG2-UBCR).

A.2 Message components

A.2.1 List of generic component Ids

Table A.1 $hows the list of generic component Ids.

Table A.1 — Generic component Ids

Name

Id

TECMessage

MessageManagement

ProblemLocation

Event

DirectCause

LinkedCause

Advice

VehicleRestriction

DiversionRouté

RestrictionLoeation

OO (N || |WIN|R|T

Segmentlocation

—_
o

TempoparySpeedLimit

-
[N

A.2.2 TECMessage

<TECMespage(0)>:=

<IntUnTix(0%;

id of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component, excluding the id and lengthComp

indicator.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

ordered {

<MMCSwitch>(mmt),

MMC

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

describes the impact on the traffic flow and the related cause.

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

LRC (always included except for cancellation of a message).

b

42
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A.2.3 MMCSwitch
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<MMCSwitch(x)>:=

<IntUnTi>(x),

id of this component.

tor.

<IntUnLoMB>(lengthComp), [number of bytes in component, excluding the id and lengthComp indica-

<IntUnLoMB>(lengthAttr); |number of bytes in attributes.

A.2.4 MessageManagement

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

External<MessageManagementContainer(1)>;

see MMC specification.

A.2.5 Event

<Hvent(3)>:=

<IntUnTi>(3),

id of this component.

<IntUnLoMB>(lengthComp),

number of bytes in component, excluding the

id and.lengthComp indicator.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<tpc001:EffectCode>(effectCode),

describes the impairment of the trafffic flow.

BitArray(selector),

if {bit 0 of selector is set)

4DateTime>(startTime),

date and time at which an event beg
scheduled to begin (used for presen
the

end-user).

an oris
tation to

if {bit 1 of selector is set)

A

DateTime>(stopTime),

date and time at which an event, or
information, ended or is scheduled
(used for presentation to the end-us

status
Fo end
er).

if {bit 2 of selector is set

A

tec006:Tendency>{tendency),

tendency is related to the traffic flo

indicating if this has been increasinlg, de-

W speed

creasing, or has remained constant] It is not
a forecast of a future trend, nor doejs it relate
to the length of the traffic queue.
if {bit 3'of'selector is set)
1DistanceMetres>(lengthAffected), length of the event in metres.
if (bit 4 of selector is set)
<Velocity>(averageSpeedAbsolute), 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 arriv-

al time.

if (bit 5 of selector is set)

<IntUnLoMB>(delay),

delay in minutes. Only applicable to
locations, i.e. at border crossings.

point

if (bit 6 of selector is set)
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<Velocity>(segmentSpeedLimit), averaged speed limit (in m/s) within the
problem location. Within the problem loca-
tion

multiple speed limits may exist (e.g. multiple
reducing speed limits on entering a road-
works

zone).

Shall be used as speed limit for re-routing,
but

o dicalo 3= PPPPar P2 P 3
TTOTTOGTSPray OTvvarir cirtCOrTver

if (bit 7 of selector is set)

<Velocitly>(expectedSpeed Absolute), the expected (normal) speed in m/s for this
time of the day, based on historicabdata, fgr
example. This speed can vary.depending of
the time of day, and can be markedly differ
ent from the free-flow speed (especially in
rush hour conditions).

if (bit 8 of selector is set)

<tec010:AtGradeJunctionClosure>(atGradeJunctionClo- |defines the potertial types of cases for deal-
sure), ing with cross traffic for at-grade junctions
when ther€ is'a road closure, which is indi-
cated by EffectCode=7.

ordered {

n * <Cayse>(cause), defines the reason for the traffic problem
(direct or linked cause).

n * <Adyice>(advice), recommendations or prohibitions for the
driver.

n * <VelicleRestriction>(vehicleRestriction), vehicle types(restrictions) that are relevant
for
the message.

n * <DiversionRoute>(diversionRoute), diversion information relating to the event].

n * <TermhporarySpeedLimit>(temporarySpeedLimit) |this is the temporary speed limit displayed
on

road signs associated with the Event. This
data is for display to drivers.

b

A.2.6 ProblemkKocation

<Problen]Loc¢ation(2)>:=

External kL nr‘:\finnRnFnrnnrinannfninpr(?)); see LRC Cpnrifirafinn

A.2.7 RestrictionLocation

<RestrictionLocation(9)>:=

External <LocationReferencingContainer(9)>; see LRC specification.

A.2.8 SegmentLocation

<SegmentLocation(10)>:=

External <LocationReferencingContainer(10)>; see LRC specification.
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<Cause(x)>:=

<IntUnTi>(x),

id of this component.

<IntUnLoMB>(lengthComp),
indicator.

number of bytes in component, excluding the id and lengthComp

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<tec002:CauseCode>(main-

main categorization of the cause according to table tec002.

Cause);
A.2.10 DirectCause
<DirectCause(4)<Cause(4)>>:=
<IptUnTi>(4), id of this component.
<IhtUnLoMB>(lengthComp), number of bytes in component,léxcluding the id and
lengthComp indicator.
<IpntUnLoMB>(lengthAttr), number of bytes in attributes.
<tpc002:CauseCode>(mainCause); main categorization‘of the cause according to
table tec002.
<tpc003:WarningLevel>(warningLevel), the level “infermative” should be used for all tfaffic
events which'can potentially influence the driyer's
route in‘any way requiring a normal level of aftention
from the driver.
the “danger levels” 1 to 3 should only be used for
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 in case
of an unverified danger.
EXAMPLE A traffic management centre
receives a call from a private “jam buster” repprting
that there is a “vehicle travelling on the wrong side of
the road”, but this has not been confirmed by tlhe police.
BitArray(selector);
if {bit 0 of selector is set)
4Booleanx(unverifiedInformation), if element is set to 1, the given information hag not
been verified.
if (bit, 1" of selector is set)
<tecl00:5SubCauselype>(subCause), carries the value in the sub-cause table defined by
the mainCauseCode.
if (bit 2 of selector is 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)
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<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”.

if (bit 5 of selector is set)

{

<IntUnLoMB>(n),

n* <Lor;|licpdthr’rQ‘rring>(frppTPY‘r) additional dpcrripfinn

}

if (bit 6 of selector is set)

<DistanpeMetres>(causeOffset); offset (metres) from the start of the cause to'the end
of the problem location. When used together with
lengthAffected, the cause can be positioned within
the event more accurately. Without causeOffset, but
with lengthAffected defined, the cause position is not
defined. If neither lengthAffected'nor causeOffset are
defined, the cause spans the entire Problem Location

if (bit 7 of selector is set)

<LaneNfimber>(causeLanes); The lane number(s) for which the cause applies.

A.2.11 LinkedCause

<LinkedCause(5)<Cause(5)>>:=

<IntUnTix(5), id of this component.

<IntUnLoMB>(lengthComp), number of bytes in component, excluding the id and lengthComp
indicator.

<IntUnLoMB>(lengthAttr), number of bytes in attributes.

<tec002:CauseCode>(main- main categorization of the cause according to table tec002.

Cause);

<IntUnLoMB>(linkedMessage), |dontainsa messagelD as pointer to a message. If contentID and
originatorSID is not given, the linked messages is contained in th¢
actual component stream of the actual service.

BitArray(selector),

if (bit 0 of selector is sef)

<IntUnT}i>(COID), if COID is not signalled, the linked message shall be found in the
component stream that has the same contentID as the linking me§-
sage.

if (bit 1 of selector is set)

<Serviceldentifier>(originator- |if originatorSID is not signalled, the linked message shall be
SID); found in the same service as the linking message.

A.2.12 Advice

<Advice(6)>:=

<IntUnTi>(6), id of this component.

<IntUnLoMB>(lengthComp), number of bytes in component, excluding the id and
lengthComp indicator.

<IntUnLoMB>(lengthAttr), number of bytes in attributes.

BitArray(selector),
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if (bit 0 of selector is set)

<tec005:AdviceCode>(adviceCode),

main categorization of advice.

if (bit 1 of selector is set)

Code),

<tec200:SubAdviceType>(subAdvice-

detailed advice code.

if (bit 2 of selector is set)

{

<IntUnLoMB>(n),
1} * <LocalisedShortString>(freeText), additional advice.
}
ordered {
1} * <VehicleRestriction>(vehicleRestric- |used when advice applies to specifigyehicle type.
tign)
b

A.2.13 VehicleRestriction

<VlehicleRestriction(7)>:=

<IptUnTi>(7),

id of this component.

<IptUnLoMB>(lengthComp),

number of bytes in component, excluding the id and leng
indicator.

hComp

<IhtUnLoMB>(lengthAttr),

number of bytes'in attributes.

BitArray(selector),

if {bit O of selector is set)

Tylpe),

<tpc009:VehicleType>(vehicle-

type efvehicle.

if {bit 1 of selector is set)

{

A

IntUnLoMB>(n),

tiqn)

1} * <RestrictionType>(restric-

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

For example:

“no winter tyres” means the message applies to vehicles

ify
which
other

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 specified in

the area as attached to this restriction attribute.

I

A.2.14 DiversionRoute

<DiversionRoute(8)>:=

<IntUnTi>(8),

id of this component.
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<IntUnLoMB>(lengthComp),

number of bytes in component, excluding the id and length-
Comp indicator.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<IntUnLoMB>(n),

n * <SegmentModifier>(segmentModifi-
er),

data structure to define diversion.

ordered {

n * <VehicleRestriction>(vehicleRestric-

defines how diversion information is restricted to

tion)

s h . |
SPCTUITICU VTITIUITS.

)

A.2.15 T¢mporarySpeedLimit

<TemporarySpeedLimit(11)>:=

<IntUnTix(11),

id of this component.

<IntUnLoMB>(lengthComp),

number of bytes in comp@énent, excluding the id
and lengthComp indicator.

<IntUnLoMB>(lengthAttr),

number of bytes in attributes.

<IntUnLo'\/IB>(n),

Section),

n* <Temﬂ;orarySpeedLimitSection>(SpeedLimit- individual section for the speed limit

information;

BitArray(selector),

if (bit 0 of selector is set)

<Boolean>(unitIsMPH),

ufiits definition for this temporary speed limit.

if (bit 1 of selector is set)

<DistanfeMetres>(offset),

offset defines the distance from the start of the
temporary speed limit to the end of the location
reference. If not defined, then first SpeedLim-
itSection starts at the beginning of the location
reference.

ordered {

n * <VelicleRestriction>(VehieleRestriction) One or more vehicle restrictions can be associ-

ated 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 afl
vehicles are affected.

b

A.3 TEC Datatypes

A.3.1 LaneNumber

<LaneNumber>:=

BitArray(selector),

if (bit O of selector is set)

<Boolean>(hardShoulder),

true, if the hard shoulder exists and is selected.

if (bit 1 of selector is set)

<Boolean>(lanel),

true, if the lane is selected.
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if (bit 2 of selector is set)

<Boolean>(lane2), true, if the lane is selected.
if (bit 3 of selector is set)

<Boolean>(lane3), true, if the lane is selected.
if (bit 4 of selector is set)

<Boolean>(lane4), true, if the lane is selected.
if (bit 5 of selector is set)

<Boolean>(lane5) true, if the lane is selected

if {bit 6 of selector is set)

A

Boolean>(lane6),

true, if the lane is selected.

if {bit 7 of selector is set)

4Boolean>(lane7), true, if the lane is selected. QY

if {bit 8 of selector is set) r\(T/\
4Boolean>(lane8), true, if the lane is selected. A‘l,‘

if {bit 9 of selector is set) Ch
4Boolean>(lane9), true, if the lane is selec;@l.\v

if {bit 10 of selector is set) AQ -
1Boolean>(lanel0), true, if the lane i@\&fected.

if (bit 11 of selector is set) N )
1Boolean>(lanell), true, if thedg}‘e’: is selected.

if (bit 12 of selector is set) \%\
4Boolean>(lanel2), tru\e@ﬁhe lane is selected.

if {bit 13 of selector is set) {.\Q\
4Boolean>(lanel3), \I:‘H‘ue, if the lane is selected.

if (bit 14 of selector is set) (-‘\\b‘
4Boolean>(lanel4), . V true, if the lane is selected.

N
if (bit 15 of selector is set) (\$\

A

Boolean>(lanel5), C)V

true, if the lane is selected.

if {bit 16 of selector is-get)

Boolean>(lane16))\"/

A

true, if the lane is selected.

if (bit 17 ofsel@io}' is set)

A

Boolean‘;{?ﬁeﬂ),

true, if the lane is selected.

if (bit 1‘8\®élector is set)

{Bobléan>(lane18),

true, if the lane is selected.

if h\Q’l 9 of selectoris cnf)

<Boolean>(lane19andMore),

true, if the lane and potential further lanes are selected.

if (bit 20 of selector is set)

<Boolean>(innerSideHardShoulder);

true, if an inner side hard shoulder exists and is selected.

A.3.2 RestrictionType

<RestrictionType>:=

<tec007:RestrictionType>(restrictionType),

defines the form of restriction.

BitArray(selector),

if (bit O of selector is set)
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<IntUnLoMB>(restrictionValue),

defines the value associated to the restrictions where
applicable.

if (bit 1 of selector is set)

<RestrictionLocation>(restrictionLocation); |restriction filter for specific destination.

A.3.3 SegmentModifier

<SegmentModifier>:=

<tec008:D

jversionRoadType>(diversionRoadType), nature of diversion route element.

<Segment

,ocation>(segmentLocation);

position of segment.

A3.4 Te

mporarySpeedLimitSection

<Tempor

hrySpeedLimitSection>:=

<IntUnTiJ

(speedLimitValue),

speed limit numerical value in km/h or mi/h.

BitArray

selector),

if (bit 0 0

selector is set)

<IntUnT]

i>(speedLimitValueWet),

speed limit numerical value to/ye used in wet conditions; fin
km/h or mi/h.

if (bit 1 0

selector is set)

<Distan

reMetres>(speedLimitLength);

length of the SpeedLimitSection. If this is not defined, the
the section finishes'at’'end of the problem location.

=]
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Annex B
(normative)

TPEG application, TPEG-ML Representation

B.t—Gemrerat
This annex provides the tpegML representation derived via application of the UML to XML donversion
rulles specified in ISO 21219-4.

B.2 Message Components

B.2.1 TECMessage

<xg:element name="TECMessage" type="TECMessage"/>
<x3$:complexType name="TECMessage">

<gs:complexContent>

<gfs:extension base="tsf:ApplicationRootMessageML">

<jfs:sequence>

<gs:element name="mmt" type="MMCSwitch"/>

<gs:element name="event" type="Event" minOccurs&i0"/>

<gs:element name="loc" type="lrc:LocationReferentingContainer" minOccurs="0"/>

<[xs:sequence>

<[xs:extension>

<[xs:complexContent>
</%s:complexType>

B.2.2 MMCSwitch

<xg:complexType name="MMCSwitcH">

<fs:sequence>

<gs:choice minOccurs="1" makOccurs="1">

<gs:element name="optionM&ssageManagement" type="mmc:MessageManagementContainer"
mifOccurs="1" maxOccurs&"I™/>

<[xs:choice>

<[xs:sequence>

</%s:complexType>

B.2.3 Event

<xg:complexlype name="Event">

<fs:seguence>

<fs:élément name="effectCode" type="tec001 EffectCode"/>
<gdselement name="startTime" type="tdt:DateTime" minOccurs="0"/>

< SO e ClClLLCllL llalllc*"b LULJTJI_M[C" L_YLJC*" Il_l.lll_ . DCI. LCTJ‘_I[[C" lllJI_llUL_,\_/uJ_ o 'U
<xs:element name="tendency" type="tec006 Tendency" minOccurs="0"/>
<xs:element name="lengthAffected" type="tdt:DistanceMetres" minOccurs="0"/>
<xs:element name="averageSpeedAbsolute" type="tdt:Velocity" minOccurs="0"/>
<xs:element name="delay" type="tdt:IntUnLoMB" minOccurs="0"/>
<xs:element name="segmentSpeedLimit" type="tdt:Velocity" minOccurs="0"/>
<xs:element name="expectedSpeedAbsolute" type="tdt:Velocity" minOccurs="0"/>
<xs:element name="atGradeJunctionClosure" type="tec010 AtGradeJunctionClosure"
minOccurs="0"/>
<xs:element name="cause" type="Cause" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="advice" type="Advice" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="vehicleRestriction" type="VehicleRestriction" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="diversionRoute" type="DiversionRoute" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="temporarySpeedLimit" type="TemporarySpeedLimit" minOccurs="0"
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maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

B.2.4 Cause

<xs:complexType name="Cause">

<xs:sequence>

<xs:choice minOccurs="1" maxOccurs="1">

<xs:element name="optionDirectCause" type="DirectCause" minOccurs="1" maxOccurs="1"/>
<xs:element name="optionLinkedCause" type="LinkedCause" minOccurs="1" maxOccurs="1"/>
</xs:choice>

</xs:seduence>

</xs:comglexType>

B.2.5 DirectCause

<xs:compllexType name="DirectCause">
<xs:sequence>
<xs:elenlent name="mainCause" type="tec002 CauseCode"/>
<xs:elenlent name="warningLevel"” type="tec003 WarningLevel"/>
<xs:elenfent name="unverifiedInformation" type="tdt:Boolean"/>
<xs:elenfent name="subCause" type="tecl00 SubCauseType" minOccurs="10"/>
<xs:elenent name="lengthAffected" type="tdt:DistanceMetres" minQccurs="0"/>
<xs:elenlent name="laneRestrictionType" type="tec004 LaneRestricfion" minOccurs="0"/>
<xs:elenfent name="numberOfLanes" type="tdt:IntUnTi" minOccur§#"0"/>
<xs:element name="freeText" type="tdt:LocalisedShortString\ minOccurs="0"
maxOccurg="unbounded" />
<xs:elenfent name="causeOffset" type="tdt:DistanceMetres™ minOccurs="0"/>
<xs:elenent name="causelLanes" type="LaneNumber" minOc&urs="0"/>
</xs:seduence>
</xs:comglexType>

B.2.6 LinkedCause

<xs:compllexType name="LinkedCause">

<xs:sequyence>

<xs:elenlent name="mainCause" type="te&002 CauseCode"/>

<xs:elenfent name="linkedMessage" typez"tdt:IntUnLoMB"/>

<xs:element name="COID" type="tdty IntUnTi" minOccurs="0"/>

<xs:elenlent name="originatorSID'"S-type="tdt:Serviceldentifier" minOccurs="0"/>
</xs:seduence>

</xs:comglexType>

B.2.7 Advice

<xs:compllexType names"Advice">
<xs:seqyence>
<xs:elenlent namg={"adviceCode" type="tec005 AdviceCode" minOccurs="0"/>
<xs:elenfent name*"subAdviceCode" type="tec200 SubAdviceType" minOccurs="0"/>
<xs:elenjent, fame="freeText" type="tdt:LocalisedShortString" minOccurs="0"
maxOccurg="finbobunded" />
<xs:elemernt) name="vehicleRestriction" type="VehicleRestriction" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

B.2.8 VehicleRestriction

<xs:complexType name="VehicleRestriction">
<xs:sequence>
<xs:element name="vehicleType" type="tec009 VehicleType" minOccurs="0"/>
<xs:element name="restriction" type="RestrictionType" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
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B.2.9 DiversionRoute

<xs:complexType name="DiversionRoute">
<xs:sequence>
<xs:element name="segmentModifier" type="SegmentModifier" maxOccurs="unbounded"/>
<xs:element name="vehicleRestriction" type="VehicleRestriction" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

B.2.10 TemporarySpeedLimit

<xg$:complexType name="TemporarySpeedLimit">

<fs:sequence>

<gs:element name="SpeedLimitSection" type="TemporarySpeedLimitSection"
mafOccurs="unbounded" />

<gs:element name="unitIsMPH" type="tdt:Boolean"/>

<gfs:element name="offset" type="tdt:DistanceMetres" minOccurs="0"/>
<gs:element name="VehicleRestriction" type="VehicleRestriction" minQOesctrs="0"
mafOccurs="unbounded" />

<[xs:sequence>

</%}s:complexType>

B.3 Datatypes

B.3.1 LaneNumber

<xg:complexType name="LaneNumber">

:element\Mframe="1anel8" type="tdt:Boolean"/>

:element) name="lanel%andMore" type="tdt:Boolean"/>
:elemenit name="innerSideHardShoulder" type="tdt:Boolean"/>
<[xsAsdquence>

</}sleomplexType>

<fs:sequence>
<gs:element name="hardShoulder" type="tdt:Bgglean"/>
<gs:element name="lanel" type="tdt:Boolean'/>
<gs:element name="lane2" type="tdt:Boolean"/>
<gs:element name="lane3" type="tdt:Boolean"/>
<fs:element name="laned" type="tdt:Bgelean"/>
<gs:element name="lane5" type="tdt:Beolean"/>
<gs:element name="lane6" type="tdtiBoolean"/>
<gs:element name="lane7" typez"tdt:Boolean"/>
<fs:element name="lane8" type=ttdt:Boolean"/>
<gs:element name="lane9" type="tdt:Boolean"/>
<gs:element name="lanel(X type="tdt:Boolean"/>
<gs:element name="laneldW jtype="tdt:Boolean"/>
<gs:element name="lanel2M type="tdt:Boolean"/>
<fs:element name="14nel3" type="tdt:Boolean"/>
<gs:element name={*aneld" type="tdt:Boolean"/>
<gs:element namd=%tanel5" type="tdt:Boolean"/>
<gs:element namer"lanel6" type="tdt:Boolean"/>
<gs:element Rame="lanel7" type="tdt:Boolean"/>

s

s

s

B.3.2 RestrictionType

<xs:complexType name="RestrictionType">
<xs:sequence>
<xs:element name="restrictionType" type="tec007 RestrictionType"/>
<xs:element name="restrictionValue" type="tdt:IntUnLoMB" minOccurs="0"/>
<xs:element name="restrictionLocation" type="lrc:LocationReferencingContainer"
minOccurs="0"/>
</xs:sequence>
</xs:complexType>
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B.3.3 SegmentModifier

<xs:complexType name="SegmentModifier">

<xs:sequence>

<xs:element name="diversionRoadType" type="tec008 DiversionRoadType"/>
<xs:element name="segmentLocation" type="lrc:LocationReferencingContainer"/>
</xs:sequence>

</xs:complexType>

B.3.4 TemporarySpeedLimitSection

<xs:comp Type—name="TonporarySpecdlimitSection

<xs:seqyence>

<xs:elenfent name="speedLimitValue" type="tdt:IntUnTi"/>

<xs:elenfent name="speedLimitValueWet" type="tdt:IntUnTi" minOccurs="0"/>
<xs:elenfent name="speedLimitLength" type="tdt:DistanceMetres" minOccurs="0"/>
</xs:seduence>

</xs:comglexType>

B.3.5 Fuyll TEC Schema Definition

<?xml veydsion="1.0" encoding="UTF-8"7?>

<!-- Thig XML schema is generated with tpegUMLconverter V3.1 at 2048-509-28 17:12,

of releagde 3.3 -—>

<xs:schenla xmlns="https://www.tisa.org/TPEG/TEC 3 4"
targefNamespace="https://www.tisa.org/TPEG/TEC_3 4"
xmlns:fxs="https://www.w3.0rg/2001/XMLSchema"
xmlns:|tsf="https://www.tisa.orqg/TPEG/SFW 1 1"
xmlns:tdt="https://www.tisa.org/TPEG/TPEGDataTypes 2.%%
xmlns:jmmc="https://www.tisa.orqg/TPEG/MMC 1 1"
xmlns:lrc="https://www.tisa.org/TPEG/LRC 3 0"
elemerftFormDefault="qualified"
attriduteFormDefault="qualified">

on bad

<xs:inmport namespace="https://www.tisa.org/FREG/SFW 1 1" schemaLocation="SFW 1 1.xsd’

<xs:infjport namespace="https://www.tisa.org/?PEG/TPEGDataTypes 2 1"
schemaLodation="TDT 2 1.xsd"/>

<xs:import namespace="https://www.tisalorg/TPEG/MMC 1 1" schemalocation="MMC 1 1.xsd'
<xs:inmport namespace="https://www.tisea).org/TPEG/LRC 3 0" schemaLocation="LRC 3 0.xsd’

<xs:ellement name="TECMessage" typd="\{TECMessage"/>
<xs:cdmplexType name="TECMessage'>
<xgq:complexContent>
<xs:extension base="tsf:RpplicationRootMessageML">
<xs:sequence>
<xs:element grame="mmt" type="MMCSwitch"/>
<xs:element . ndme="event" type="Event" minOccurs="0"/>
<xs:element~name="loc" type="lrc:LocationReferencingContainer"
minOccurg="0"/>
</xs:seglence>
</xs:extension>
</Hs:compléxContent>
</xs:domplexType>
<xs:cdmplexType name="MMCSwitch">
<xd:sedquence>
<Xs':choice minOccurs="1" maxOccurs="1">

<xs:element name="optionMessageManagement"
type="mmc:MessageManagementContainer" minOccurs="1" maxOccurs="1"/>
</xs:choice>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Event">
<xs:sequence>
<xs:element name="effectCode" type="tec001 EffectCode"/>
<xs:element name="startTime" type="tdt:DateTime" minOccurs="0"/>
<xs:element name="stopTime" type="tdt:DateTime" minOccurs="0"/>
<xs:element name="tendency" type="tec006 Tendency" minOccurs="0"/>

<xs:element name="lengthAffected" type="tdt:DistanceMetres" minOccurs="0"/>
<xs:element name="averageSpeedAbsolute" type="tdt:Velocity" minOccurs="0"/>

<xs:element name="delay" type="tdt:IntUnLoMB" minOccurs="0"/>

<xs:element name="segmentSpeedLimit" type="tdt:Velocity" minOccurs="0"/>

is

/>
/>
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<xs:element name="expectedSpeedAbsolute" type="tdt:Velocity" minOccurs="0"/>
<xs:element name="cause" type="Cause" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="advice" type="Advice" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="vehicleRestriction" type="VehicleRestriction" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="diversionRoute" type="DiversionRoute" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="temporarySpeedLimit" type="TemporarySpeedLimit" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="Cause'">

Sessoouon
T

<xs:choice minOccurs="1" maxOccurs="1">
<xs:element name="optionDirectCause" type="DirectCause" minOccurs="|1"
mafOccurs="1"/>
<xs:element name="optionLinkedCause" type="LinkedCause" minOcgyrsg="1"
maxOccurs="1"/>
</xs:choice>
</xs:sequence>
</xs:complexType>
<xs:complexType name="DirectCause">
<xs:sequence>
<xs:element name="mainCause" type="tec002 CauseCodeZ>
<xs:element name="warningLevel" type="tec003 Warningkevel"/>
<xs:element name="unverifiedInformation" type="tdt*Boolean"/>
<xs:element name="subCause" type="tecl00 SubCafiseType" minOccurs="0"/>
<xs:element name="lengthAffected" type="tdt:DistanceMetres" minOccurs="0[/>
<xs:element name="laneRestrictionType" typ&z"tec004 LaneRestriction"
mipOccurs="0"/>
<xs:element name="numberOfLanes" type="&df:IntUnTi" minOccurs="0"/>
<xs:element name="freeText" type="tdty¢hocalisedShortString" minOccurs="0]
maxOccurs="unbounded" />
<xs:element name="causeOffset" type="tdt:DistanceMetres" minOccurs="0"/>
<xs:element name="causelanes" type="LaneNumber" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="LinkedCause™>
<xs:sequence>
<xs:element name="main€ahse" type="tec002 CauseCode"/>
<xs:element name="linkedMessage" type="tdt:IntUnLoMB"/>
<xs:element name="GOID" type="tdt:IntUnTi" minOccurs="0"/>
<xs:element name="originatorSID" type="tdt:Serviceldentifier" minOccurs=|0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType ndme="Advice">
<xs:sequence
<xs:elenfent name="adviceCode" type="tec005 AdviceCode" minOccurs="0"/>
<xs:elément name="subAdviceCode" type="tec200 SubAdviceType" minOccurs="{"/>
<xs:€dement name="freeText" type="tdt:LocalisedShortString" minOccurs="0(
maxOccurs="unbounded" />
<xglelement name="vehicleRestriction" type="VehicleRestriction" minOccurg="0"
maxOccursE™unbounded" />
<Kxs:sequence>
(xS complexType>

S comol Tuoe name="VehicleRactriction"
15 Z

<xs:sequence>
<xs:element name="vehicleType" type="tec009 VehicleType" minOccurs="0"/>
<xs:element name="restriction" type="RestrictionType" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="DiversionRoute">
<xs:sequence>
<xs:element name="segmentModifier" type="SegmentModifier" maxOccurs="unbounded"/>
<xs:element name="vehicleRestriction" type="VehicleRestriction" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="TemporarySpeedLimit">
<xs:sequence>
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<xs:element name="SpeedLimitSection" type="TemporarySpeedLimitSection"
maxOccurs="unbounded" />
<xs:element name="unitIsMPH" type="tdt:Boolean"/>
<xs:element name="offset" type="tdt:DistanceMetres" minOccurs="0"/>
<xs:element name="VehicleRestriction" type="VehicleRestriction" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="LaneNumber">
<xs:sequence>
<xs:element name="hardShoulder" type="tdt:Boolean"/>
<xs:element name="lanel" type="tdt:Boolean"/>
loment name="1lane2" tuoe="idtiBoglean™
<xs:element name="lane3" type="tdt:Boolean"/>
<xs:element name="lane4" type="tdt:Boolean"/>
<xs:element name="lane5" type="tdt:Boolean"/>
<xs:element name="lane6" type="tdt:Boolean"/>
<xs:element name="lane7" type="tdt:Boolean"/>
<xs:element name="lane8" type="tdt:Boolean"/>
<xs:element name="lane9" type="tdt:Boolean"/>
<xs:element name="lanel0" type="tdt:Boolean"/>
<xs:element name="lanell" type="tdt:Boolean"/>
<xs:element name="lanel2" type="tdt:Boolean"/>
<xs:element name="lanel3" type="tdt:Boolean"/>
<xs:element name="laneld" type="tdt:Boolean"/>
<xs:element name="lanelb" type="tdt:Boolean"/>
<xs:element name="lanel6" type="tdt:Boolean"/>
<xs:element name="lanel7" type="tdt:Boolean"/>
<xs:element name="lanel8" type="tdt:Boolean"/>
<xs:element name="lanel9andMore" type="tdt:Boolean"/>
<xs:element name="innerSideHardShoulder" type%"pdt:Boolean"/>
</Hs:sequence>
</xs:domplexType>
<xs:cdmplexType name="RestrictionType">
<xq:sequence>
<xs:element name="restrictionType" type="tec007 RestrictionType"/>
<xs:element name="restrictionValue'~type="tdt:IntUnLoMB" minOccurs="0"/>
<xs:element name="restrictionLocatidon" type="lrc:LocationReferencingContainer"
minOccurg="0"/>
</Hs:sequence>
</xs:domplexType>
<xs:cdmplexType name="SegmentModifier">
<xq:sequence>
<xs:element name="divexsionRoadType" type="tec008 DiversionRoadType"/>
<xs:element name="segmentLocation" type="lrc:LocationReferencingContainer"/>
</Hs:sequence>
</xs:domplexType>
<xs:cdmplexType name&*TemporarySpeedLimitSection">
<xq:sequence>
<xs:element /mdme="speedLimitValue" type="tdt:IntUnTi"/>
<xs:element~name="speedLimitValueWet" type="tdt:IntUnTi" minOccurs="0"/>
<xs:element name="speedLimitLength" type="tdt:DistanceMetres" minOccurs="0"/>
</Hs:seguence>
</xs:dompd ek Type>

<xs:cdmprexType name="tec001l EffectCode">
<xdra¥iterilbut name="table! tupoolyo:grpingh £ d="+oco001 TffoctCada

use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="7"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec002 CauseCode">
<xs:attribute name="table" type="xs:string" fixed="tec002 CauseCode"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
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<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec003 WarningLevel">
<xs:attribute name="table" type="xs:string" fixed="tec003 WarningLevel"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>

sirestriction bhaso="vyo-uncianadRutgh
= ¥

<xs:minInclusive value="1"/>
<xs:maxInclusive value="4"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec004 LaneRestriction">
<xs:attribute name="table" type="xs:string" fixed="tec004 LapeRestriction"
us¢="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec005 AdviceCode">
<xs:attribute name="table" type="xs:stgi{ng" fixed="tec005 AdviceCode"
us¢="required"/>
<xs:attribute name="code" use="requitred">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive values"1"/>
<xs:maxInclusive vadue="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType namez=!"tec006 Tendency">
<xs:attribute names"table" type="xs:string" fixed="tec006 Tendency" use="refuired"/>
<xs:attribute name="code" use="required">
<xs:simplgPype>
<xs:restriction base="xs:unsignedByte">
<x¥s:minInclusive value="1"/>
<%s:maxInclusive value="255"/>
Y/xs:restriction>
<Axs:simpleType>
</%xSTattribute>
</Xs¥complexType>

Xs:complexType name="tec007 RestrictionType">
oot t it Nnama="1+_ Kl o" SEEEN =" c-ci-v";hg" £1 d="+oc007 Roctriotd nTyg "

use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec008 DiversionRoadType">
<xs:attribute name="table" type="xs:string" fixed="tec008 DiversionRoadType"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
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<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec009 VehicleType">
<xs:attribute name="table" type="xs:string" fixed="tec009 VehicleType"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
sirestriction base="ws:unsignedButa"
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tec010 AtGradeJunctionClosure">
<xgq:attribute name="table" type="xs:string" fixed="tec010 AtGradeJunctionClosure"
use="reqyired" />
<xdq:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="teclO00 SubCauseType">
<xd:attribute name="table" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
<xgq:attribute name="code" type="xssunsignedByte" use="required"/>
</xs:domplexType>
<xs:cdmplexType name="teclOl TrafficCongestion">
<xgq:attribute name="table" type="xs:string" fixed="tecl0l TrafficCongestion"
use="reqyired" />
<xdq:attribute name="code!\use="required">
<xs:simpleType>
<xs:restriction( ba'se="xs:unsignedByte">
<xs:minIngldsive value="1"/>
<xs:maxIfiePusive value="255"/>
</xs:rest€igtion>
</xs:simpléPype>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tecl02 Accident">
<xdq:aptribute name="table" type="xs:string" fixed="tecl02 Accident" use="required'|/>
<xdq:@&tribute name="code" use="required">

1moloTzs
™ T

<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecl03 Roadworks">
<xs:attribute name="table" type="xs:string" fixed="tecl03 Roadworks"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
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</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="teclO4 NarrowLanes">
<xs:attribute name="table" type="xs:string" fixed="tecl04 NarrowLanes"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>

irestriction

</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecl05 Impassability">
<xs:attribute name="table" type="xs:string" fixed="tecl05 Impassabhl#ty"
us¢="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="teclO06 SlipperyRoad">
<xs:attribute name="table" type="xs:string" Xixed="tecl06 SlipperyRoad"
us¢="required"/>
<xs:attribute name="code" use="required"x
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/4>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="teclO8.Fire">
<xs:attribute name="table" type="xs:string" fixed="tecl08 Fire" use="requir¢d"/>
<xs:attribute name=!"Code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minlrhiclusive value="1"/>
<xs¢waxInclusive value="255"/>
</xsidrestriction>
</xs:s@mpleType>
</xs:at€iibute>
</xs:compplexType>
<xs:complexType name="tecl09 HazardousDrivingConditions">
<xsidttribute name="table" type="xs:string" fixed="tecl09
HajardoWsDrivingConditions" use="required"/>
<xs:attribute name="code" use="required">

secimnl ol
™ P

<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecll(0 ObjectsOnTheRoad">
<xs:attribute name="table" type="xs:string" fixed="tecll0 ObjectsOnTheRoad"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
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</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="teclll AnimalsOnRoadway">
<xs:attribute name="table" type="xs:string" fixed="teclll AnimalsOnRoadway"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>

irestriction

</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tecll2 PeopleOnRoadway">
<xg:attribute name="table" type="xs:string" fixed="tecll2 PeopleOnRoadway!
use="reqyired" />
<xdq:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tecll3 BrokenDownVehicles">
<xgq:attribute name="table" type="xs:string" fixed=Y¥gecll3 BrokenDownVehicles"
use="reqyired" />
<xdq:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte'\>
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tecll5 RescueAndRecoveryWorkInProgress">
<xgq:attribute name="table" type="xs:string" fixed="tecll5
RescueAndRecoveryWorkInProgress'.use="required"/>
<xdq:attribute name="code!\use="required">
<xs:simpleType>
<xs:restriction( ba'se="xs:unsignedByte">
<xs:minInclasive value="1"/>
<xs:maxIfiePusive value="255"/>
</xs:rest€igtion>
</xs:simpléPype>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tecll6 RegulatoryMeasure">
<xq:attrdbute name="table" type="xs:string" fixed="tecll6 RegulatoryMeasure"
use="reqyiged" />
<xdeatteilbut aama="c~dam" .1 " qn.;,, an

<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecll7 ExtremeWeatherConditions">
<xs:attribute name="table" type="xs:string" fixed="tecll7 ExtremeWeatherConditions"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
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<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecll8 VisibilityReduced">
<xs:attribute name="table" type="xs:string" fixed="tecll8 VisibilityReduced"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>

cmaxInclusd alue="25CH

</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecll9 Precipitation">
<xs:attribute name="table" type="xs:string" fixed="tecll9 Preciphtation"
us¢="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecl20 RecklessPersons">
<xs:attribute name="table" type="xs:string¥\fixed="tecl20 RecklessPersons"
us¢="required"/>
<xs:attribute name="code" use="requiregdi>
<xs:simpleType>
<xs:restriction base="xs:unsighedByte">
<xs:minInclusive value="1\"V/>
<xs:maxInclusive valuez"255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="te@l23 MajorEvent">
<xs:attribute name=!fable" type="xs:string" fixed="tecl23 MajorEvent"
us¢="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:reg¥&hiction base="xs:unsignedByte">
<xKssminInclusive value="1"/>
<XstmaxInclusive value="255"/>
<dxstrestriction>
</x¢rsimpleType>
</xswattribute>
</xs.o0mplexType>
<xg:domplexType name="tecl24 ServiceNotOperating">

<xs:attribute name="table" type="xs:string" fixed="tecl24 ServiceNotOperatiphg"
usd="feguired"

<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecl25 ServiceNotUseable">
<xs:attribute name="table" type="xs:string" fixed="tecl25 ServiceNotUseable"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
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<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecl26 SlowMovingVehicles">
<xs:attribute name="table" type="xs:string" fixed="tecl26 SlowMovingVehicles"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
cminInclusive valug=tln
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tecl27 DangerousEndOfQueue">
<xg:attribute name="table" type="xs:string" fixed="tecl27 DangerousEndQfQueue"
use="reqyired"/>
<xq:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tecl28 RiskOfFire">
<xg:attribute name="table" type="xs:string" fixed="tecl28 RiskOfFire"
use="reqyired"/>
<xq:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"%>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tecl29 TimeDelay">
<xg:attribute name="tableW type="xs:string" fixed="tecl29 TimeDelay"
use="reqyired"/>
<xq:attribute name="dode" use="required">
<xs:simpleType>
<xs:restricfion base="xs:unsignedByte">
<xs:mifIpclusive value="1"/>
<xs:Mf@xInclusive value="255"/>
</xs:r&&triction>
</xs:simpleType>
</Hs:attribute>
</xs:dompd ek Type>

<xs:cdmprexType name="tecl30 PoliceCheckpoint">
<xdra¥iterilbut name="table! tupoolyo:grpingh £ d="tocl30 DPoliceCheckpoint!

use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tecl3l MalfunctioningRoadsideEquipment">
<xs:attribute name="table" type="xs:string" fixed="tecl31l
MalfunctioningRoadsideEquipment" use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
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<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec200 SubAdviceType">
<xs:attribute name="table" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
</xs:restriction>
ss+simplaTuo
</xs:attribute>
<xs:attribute name="code" type="xs:unsignedByte" use="required"/>
</xs:complexType>
<xs:complexType name="tec202 OvertakingNotAllowed">
<xs:attribute name="table" type="xs:string" fixed="tec202 OvertakihgNotAlloyed"
us¢="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec203 DrivingNotAllowed">
<xs:attribute name="table" type="xs:string" Mixed="tec203 DrivingNotAllowed|
us¢="required"/>
<xs:attribute name="code" use="required"x
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/4>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec20'AGiveWayToVehiclesFromBehind">
<xs:attribute name="table" type="xs:string" fixed="tec207
GiyeWayToVehiclesFromBehind¥™ use="required"/>
<xs:attribute name=!'gode" use="required">
<xs:simpleTypekx
<xs:restXigtion base="xs:unsignedByte">
<xs¢winInclusive value="1"/>
<xssmaxInclusive value="255"/>
</xg:yYestriction>
</xs¢gempleType>
</xsiattribute>
</xs:cemplexType>
<xs:couplexType name="tec208 FollowDiversion">
<Xs:attribute name="table" type="xs:string" fixed="tec208 FollowDiversion"
us¢x"xequired" />

ceottributa momas Mo dan oo oo N
1

<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec213 DriveCarefully">
<xs:attribute name="table" type="xs:string" fixed="tec213 DriveCarefully"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
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<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:complexType>
<xs:complexType name="tec214 DoNotLeaveYourVehicle">
<xs:attribute name="table" type="xs:string" fixed="tec214 DoNotLeaveYourVehicle"
use="required"/>
<xs:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>

cmaxvInclusive wvaluc="2con

</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
<xs:cdmplexType name="tec216 UseTollLanes">
<xg:attribute name="table" type="xs:string" fixed="tec216 UseTollLanes("
use="reqyired"/>
<xq:attribute name="code" use="required">
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</Hs:attribute>
</xs:domplexType>
</xs:schgma>
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