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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO

technical committees. Each member body interested in a subject for which a technical committee

has been

e >ta'u“ai |c:u' ; Ids ti 1Ic 1 Igi It tU IUC ICPIrcoci |tcu' Ul ti Idt CUITITT I;ttUU. il ItUI I IatiUl |ai oulrydi I;Ldtiul 15, YUVCTITIT
npn-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

nternational Standards are drafted in accordance with the rules given in the ISO/IEC Direcfives, Part

The main task of technical committees is to prepare International Standards. Draft (International $
jopted by the technical committees are circulated to the member bodies for\voting. Publicati
ternational Standard requires approval by at least 75 % of the member bodies-casting a vote.

5

I other circumstances, particularly when there is an urgent market requirement for such docy
tgchnical committee may decide to publish other types of normative document:

— an ISO Publicly Available Specification (ISO/PAS) represents@n agreement between technical
an ISO working group and is accepted for publication if it is~\approved by more than 50 % of the
of the parent committee casting a vote;

—t+ an ISO Technical Specification (ISO/TS) represents, an agreement between the members of a
committee and is accepted for publication if it is ‘@pproved by 2/3 of the members of the committe
a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirr
fyrther three years, revised to become anlnternational Standard, or withdrawn. If the ISO/PAS or
confirmed, it is reviewed again after a futther three years, at which time it must either be transforme
rnternational Standard or be withdrawn:

Ajtention is drawn to the possibility that some of the elements of this document may be the subject
ights. ISO shall not be held.fesponsible for identifying any or all such patent rights.

=

O/TS 18234-9 was prepared by the European Committee for Standardization (CEN) Technical G
EN/TC 278, Road -transport and traffic telematics, in collaboration with ISO Technical G
O/TC 204, Intelligent transport systems, in accordance with the Agreement on technical co
etween ISO and ‘€EN (Vienna Agreement).

9 n0Om

172

O/TS 18234 consists of the following parts, under the general title Intelligent transport systems
and travel.information via transport protocol experts group, generation 1 (TPEG1) binary data format:
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— Traffic

— “Part 1: Introduction, numbering and versions (TPEG1-INV)

— Part 2: Syntax, semantics and framing structure (TPEG1-SSF)
— Part 3: Service and network information(TPEG1-SNI)

— Part 4: Road Traffic Message application (TPEG1-RTM)

— Part 5: Public Transport Information (PTI) application

— Part 6: Location referencing applications
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— Part 7: Parking information (TPEG1-PK1)

— Part 8: Congestion and travel-time application (TPEG1-CTT)
— Part 9: Traffic event compact (TPEG1-TEC)

— Part 10: Conditional access information (TPEG1-CAl)

— Part 11: Location Referencing Container (TPEG1-LRC)

Vi
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ISO/TS 18234-9:

Introduction

TPEG technology

2013(E)

TPEG technology uses a byte -oriented data stream format, WhICh may be carrled on almost any digital bearer

develop, as soon as possible, a new protocol for broadcasting traffic and travel-refated informat

ultimedia environment. TPEG technology, its applications and service features,are designed
travel-related messages to be coded, decoded, filtered and understood by humans, (visually and/or
the user’s language) and by agent systems.

One year later in December 1998, the B/TPEG group produced its first EBU specifications. Two
Specifications were released. ISO/TS 18234-2, described the Syntax,~Semantics and Framing

ich is used for all TPEG applications. ISO/TS 18234-4 (TPEG-RJM) described the first applia
Rpad Traffic Messages.

Spubsequently, CEN/TC 278/WG 4, in conjunction with ISO/TC 204, established a project group comg
embers of B/TPEG and they have continued the work congurrently since March 1999. Since then t
parts were developed to make the initial complete set' of four parts, enabling the implementg
consistent service. ISO/TS 18234-3 (TPEG-SNI) desé¢ribes the Service and Network Information Ag
ich should be used by all service implementations to ensure appropriate referencing from on
sgurce to another. ISO/TS 18234-1 (TPEG-INV)completes the series, by describing the other parts
rglationship; it also contains the application I1Ds used within the other parts. Additionally ISO/TS 18
Plblic Transport Information Application (TREG-PTI) and ISO/TS 18234-6 (TPEG-LRC), were develd

sers and

ibn (EBU)

mandate
on in the
o0 enable
audibly in

Technical
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ation, for
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and their
P34-5 the
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This Technical Specification adds another powerful application for the ISO 18234 series allowing detailed road

eyent information to be encoded “and transmitted to the user. It was developed specifically

essaging for Navigation System.clients and designed to provide cause and effect in the Road Traf]
information domain. This Techhical Specification includes new advanced message management
datatypes as specified in the annexes.

TPEG applications are”developed using UML modelling and a software tool is used to automatica
content which then-populates this Technical Specification. Diagrammatic extracts from the model ar

o satisfy
fic events
and new

lly select
e used to

show the capability’ of the binary coding in place of lengthy text descriptions; the diagrams do not n¢cessarily

include all relevant content possible.

This Technical Specification describes the binary data format of the on-air interface of the Tra
Cpmpact application, (TPEG-TEC) with the technical version number TPEG-TEC_3.0/001.

fic Event

TEC Model

The basic concept behind the TEC model is that a traffic situation is described by a primary in

formation

structure describing the most important information to present to a driver and secondary descriptions of the
causes and/or more details. This model enables a traffic editor to describe complex events in a modular way

allowing TEC-based system and mobile terminals to present the message as it was intended by t
This can be either graphical, textual, voice or a combination of those.

Next to the above mentioned requirement, it is very important to design an efficient coding scheme:

— there will be terminal devices with limited resources;

© 1SO 2013 — All rights reserved
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— to be able to extract those elements early that are relevant to the driver's route, it is key to use the
available bandwidth efficiently.
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Intelligent transport systems — Traffic and travel informati

on

via transport protocol experts group, generation 1 (TPEG1)

binary data format —

art 9.
I';[raffic event compact (TPEG1-TEC)

11 Scope

specifically designed to support information about traffic events, e.g. read’works, traffic jams. A spq
of traffic event are local hazard warnings, which as safety-related messages, are sent with high
agsist a driver in encountering dangerous situations (e.g. blackéice; accident behind curves, obs
rdad) unexpectedly.

Generally, TEC focuses on the following requirements:

—t+ ensuring travel safety for the driver;

— enabling the calculation of alternative routes;

—t avoiding delays (e.g. traffic jams);

—+ warning the driver of obstructions'on route;

— informing the driver of infrastructural problems (e.g. closed petrol stations, non-functioning e
phones).

2| Normative references

The following ‘referenced documents are indispensable for the application of this document. F

o=

bcument(including any amendments) applies.

ISOFTS 18234-2, Intelligent transport systems — Traffic and travel information via transport protoc

This Technical Specification defines the TPEG application Traffic Event' Compact (TEC). It has been

cific form
priority to
tacles on

mergency

for dated

dferences,~only the edition cited applies. For undated references, the latest edition of the re¢ferenced

bl experts

gkoup. qeneration 1 (TPEG1) binarv data format — Part 2: Suntax semantics and framing struicture (i
rra 1 7 7J 7 7 4 1

SF)

ISO/TS 18234-11, Intelligent transport systems — Traffic and travel information via transport protocol experts

group, generation 1 (TPEG1) binary data format — Part 11: Location Referencing Container (TPEG1

3 Terms and definitions

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

© 1SO 2013 — All rights reserved
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local hazard warning

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

3.2
location referencing container
concept applied to the grouping of all the location referencing elements of a TPEG-Message

3.3
Iocation([eterencmg
method t¢ provide information which allows a system to accurately identify a location

NOTE The content of a location reference allows the location to be presented in a plain-language manner,to'the enp-
user (e.g. fext, speech or icons), and also to be used for navigational purposes, for example, for map-based systems.

3.4
startTime
beginning time of a traffic event

3.5

stopTime
end time pf a traffic event

4 Abbhreviated terms

For the purposes of this document, the following abbreviated.terms apply.

CEN Comité Européen de Normalisation

EBU European Broadcasting Union

LRC Location Referencing Container.

oSl Open Systems Interconnegtion

RTM Road Traffic Message (see ISO/TS 18234-4)
TLV Tag length value;-a-coding method

TPEG Transport Protocol Expert Group

WGS 84 World-Geodetic System 1984

5 Application framing and signalling

5.1 Application identification

The word 'application' is used in the TPEG specifications to describe specific subsets of the TPEG structure.
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 the Application
IDentification (AID). An AID is defined whenever a new application is developed and these are all listed in
CEN ISO/TS 18234-1.

2 © 1SO 2013 — All rights reserved
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The application identification number is used within the TPEG-SNI application (ISO/TS 18234-3:2006) to
indicate how to process TPEG content and facilitates the routing of information to the appropriate application
decoder.

For TPEG TEC, AID has the value five (5).

5.2 Version number signalling

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

The version numbering principle is defined in CEN ISO/TS 18234-1.

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

major version number 3

minor version number 0

Figure 1 — Current version numbers for signalling of TEC

5|3 Application framing

TEC makes use of the "Service component frame with>severity and message count" according to [Annex A,
s¢ction A.3.2.6.2.4. For explanatory purpose this is repeated here.

< ServCompFramePrioritisedCountedProtected>:= : CRC protected service component frame with group

priority and message count

<ServCompFrameHeader>(header), : Component frame header as defined in A.3.2.6.

<typ007:Priority>(groupPriority), : group priority applicable to all messages in the
ApplicationContent

<IntUnTi>(messageCount), : count of messages in this ApplicationContent

external <ApplicationCantent>(content), : actual payload of the application

<CRC>(dataCRC); : CRC starting with first byte after the header

Within the service'eomponent frame, the ApplicationContent is defined as follows:

<Application€ontent>:= : application content

messageCount * <TECMessage>(msg); : Any number of any TEC message components

5.4 Application specific constraints

TPEG-TEC requires the use of a fixed order of components, unlike other TPEG applications. The order is
shown in Figure 2; the first component is MessageManagement. If the message is not a cancel message then
the MessageManagement component shall be followed by the Event component and this is followed by the
LocationReferencing component.

© 1SO 2013 — All rights reserved 3
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TPEG-Message

\

Message
Management
Container

-
Event
Container

Location

Container

Figure 2 — Every TPEG message is constructed of three containers

Within th¢ Event component one or more Cause components shall come first, followed by one’otr’'more Advige
componepts, and so on. Components of the same type shall immediately follow each other;.i.e. they shall npt

be spread over a TECMessage.

Extendibjility

The requ
extension
loosing b
compone,
compone,

Example
The Adv
compone,

ht are spread over the message.

ht is inserted after Advice component.

rement of a fixed component order does not forbid the extension of TEC generally. In case of futufe
s, new components may be inserted or existing components may be' replaced by new ones without
ackward compatibility. That means, a TEC decoder must bécable to detect and skip unknown
hts. But, it is not allowed that multiple components of the same type which belong to same uppgr

ce component is replaced by BetterAdvice having an own component id. A WeatherSituatign

Event

Figure 3 — Example for extension; original component model

last component
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Event Cause

é-:\::.\,-‘""-\. - h reeT [u.\ﬁt .;,QJ]]EQ[I.EJJI.

S, T
N oaf Befter | second component
\\\ -\.‘ '1"-‘
S Cw| Weather |
RN Situation
'\.\.
last comp@pent

In
spread over the message.

Ekample (not allowed)
A
la
Event |
Forbidden!

pfinition given herein takes precedence

o =

Figure 4 — Example for extension; Advice replaced by BetterAdvice-and WeatherSituation

h Event component has two Cause components. Thedfirst one is followed by an Advice componer
st one related to the same Event component is a Cause component again. This is forbidden.

added

any case multiple components of the same type which belong to same upper component shall not be

t and the

Cause
T Oddase L second component
W Lause Lo last component

Figure 5 — Forbidden ordering of same components

pte: If 'general TPEG Toolkit definitions (e.g. ISO 18234 Part 2) deviate from the definition in this

Part, the

© 1SO 2013 — All rights reserved
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6 Message components

class TrafficEventCompact /

Figure 6 — UML Model of TPEG-TEC

© 1SO 2013 — All rights reserved


https://standardsiso.com/api/?name=15c1e1d47dd97444b289ae42c8d9cce3

6.1 List of Generic Component Ilds

Name

TECMessage
MessageManagement
ProblemLocation

Event

ISO/TS 18234-9:2013(E)

o

rectCause
nkedCause

jvice

versionRoute

D
L
A
VEhicleRestriction
D
RpstrictionLocation
S

egmentLocation

6/2 TECMessage

A|[TPEG-TEC Message may include:
expiry time);

information;

D

= ©O© 00 N O O A O N -~ O

—+ one management container with management information related to the overall message (ID an

— one event container with one traffic flow<effect and optional one or more causes with

—t+ one location container with the location reference for the overall traffic message.
The message management container is mandatory, the event- and location container are optional.
Efent and location container) are modelled optionally because cancel messages do not cont

ements: Cancellation _messages shall not include an event and location container wherea
messages (cancelFlag-=false) shall include exactly one event and one location container.

J version,

additional

hin these
5 normal

A

TECMessage<Component(0)>>:=
<IntUnTi>(0),
<IntUnLkoMB>(compLengthinByte),
<IntUnLoMB>(attributeBlockLengthinByte);

<MessageManagement>(mmt),

:Traffic Event Compact Message Component

. id is unique within the scope of the application.

: length of the component counted in bytes.

: length of the attribute block in bytes.

: {mandatory} Message management container

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

m * <LocationContainer>(loc)[0..1];

: {optional} Event data

: {optional} Location data

6.2.1 MessageManagement

The MessageManagement component is a placeholder for the MessageManagementContainer (MMC) as
specified in Annex B. It assigns the traffic event compact (TEC) application specific local component ID for the
MMC container. All component IDs within the MMC container are local to the MMC toolkit. The MMC contains
all and only information related to message management.

© 1SO 2013 — All rights reserved
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<MessageManagement(1)>:= : Message management data

external <MessageManagementContainer(1)>; : see MMC specification

Message Generation Systems shall ensure that the information given in the MMC allows unambiguous
interpretation over the whole time a message is valid. It is particularly important to recognise that client
devices are likely to suffer from non-continuous transmission channels as typically encountered in broadcast
systems suffering intermittent RF performance.

TEC shalfonly Use the monolithic message management. Multipart message management must not be used.

6.2.2 Instances of Location Containers

The ProllemLocation, RestrictionLocation and SegmentLocation component are instances ofi\the Locatign
Referenc|ng Container (LRC) as specified in ISO/TS 18234-11. It assigns the traffic eventycompact (TEC)
applicatign specific local component ID for the LRC. The different places of the LRC, components define
different [ids to enable separated evolvement over time of these components in-the specification. All
componept IDs within the LRC are local to the LRC toolkit.

<Problemllocation<LocationReferencingContainer(2)>>:  : the information given by.th® TEC elements (e.g. effect,
= cause , advice) are related to this ProblemLocation;

LRC container

Exterpal <LocationReferencingContainer(2)>; : see LRC spegification
<RestrictipnLocation \ : RestrigtionLocation is used by Advice component or
\ <LocatignReferencingContainer(9)>>:= DiversionRoute component;

LLRC container

exterpal <LocationReferencingContainer(9)>; : see LRC specification
<SegmentLocation \ : SegmentLocation is used by DiversionRoute component
\ <LocatignReferencingContainer(10)>>:= LRC container

exterpal <LocationReferencingContainer(10)>; : see LRC specification
6.2.3 Eyent

The Evenlt component ‘with its subordinated component Cause describes in general the impact on the traffic
flow and the related-cause.
For example: 'Stationary Traffic, (due to) Narrow Lanes

Rules

— For a single event it should be possible to distinguish between the effect that describes an acute
impairment of the traffic flow (e.g. stationary traffic) and the cause (e.g. roadworks). The latter can be
seen as the reason for the traffic flow effect determined by the attribute effectCode. Furthermore the sub-
component Cause can be used to inform or warn the driver for a special situation (e.g. oil on the road).
The following combinations are possible:

1) a message contains only the Event component with its attribute effectCode that describes the
impairment of the traffic flow directly;

2) the previous described element Event is expanded by one or more sub-components Cause. If a
specific traffic flow is not available or shall not be given, the effectCode must set to ‘unknown’.

8 © 1SO 2013 — Al rights reserved
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both.

A (real) cause can be represented in the message by either a 'DirectCause' or a 'LinkedCause', but not

— Causes and subCauses- CauseCodes can be further specified by subCauseCodes. Each cause having

more than one assigned subCause has an own subCause list numbered tec1xx where ‘xx’ is

the code

from tec002. Simple terminals must support at least all causes, terminals with more memory might
support subCauses. In the latter case sub-causes should replace the (Main)cause completely. With other

words: it is not necessary to combine causes and subCause to a meaningful grammar.

— Advices and subAdvices - The principle for Causes and subCauses are also usedfor Advice

with the

exception that the subAdvice tables are numbered tec2xx.
— The component VehicleRestriction can be used to set a filter for different vehicles.

—t+ Table tec001 and tec002 including all subCauseTables (tec1xx) are mainly taken|from TMC-
(refer to ISO/TS 14819-2:2003).

startTime and stopTime

Describe the beginning and the end of a traffic event. The terminal should use these values to cal
validity of the event. This validity can be guaranteed by the provider-only if the transmission ¢
dliable, i.e. the messages expiry time does not elapse. If the message expiry time elapses, the va
net be guaranteed and it is recommended to ignore the message Finally, the use of the message is
device.

—

LengthAffected and Length in ProblemLocation (LocationReferencingContainer)

The Length in the location referencing container ProblemLocation, called ProblemLength, desg
oyerall length of the event.

ol ProblemLocation has to be taken.

flthe LengthAffected is given by an:Event or Cause component it has to be taken only for th
component.

n any case, the LengthAffectedimust not be greater than the ProblemLength.

in case of TMC location coding, neither LengthAffected nor ProblemLength is given, the to
btween Primary and&econdary Location has to be taken.

o =

ne reference point for the EffectCode and all Causes is defined by the ProblemLo
| R1LocationReference or TMCLocationReference method is used, the reference point is defined ag

o -

— the Start Location, in case of TMCLocationReference precise location referencing (refer to ISO/T]
3:2004),

Event list

culate the
hannel is
lidity can
up to the

ribes the

flLengthAffected is not defined within the Event:component or any Cause of the Event Container, the Length

b specific

al length

cation.  If
follows:

S 14819-

to ISO/TS 14819-3:2004), or

— the first location point, in case of DLR1LocationReference (refer to ISO 17572-3).

ing (refer

Some examples are shown in section “LinkedCause”.Other location referencing methods may also be used

even if they are not described here.
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Rounding of speed information

Speed information is always given in metres per seconds (m/s) since the general TPEG data type ‘Velocity’ is
used. Depending on customer requirements the terminal has to convert and round these values.

EXAMPLE
m/s km/h km/h mph mph
(exact) (rounded, steps (exact) (rounded, steps

of 5) of 5)

( 0,0 [6) 0,0 [9)

3,6 5 2,24 0

2 7,2 5 4,49 5

K 10,8 10 6,73 5
4 14,4 15 8,98 10

§ 18 20 11,22 10
(i 21,6 20 13,47 15

1 25,2 25 15,71 15

§ 28,8 30 17,96 20

S 32,4 30 20,20 20
1P 36 35 22,44 20
il 39,6 40 24,69 25
1P 43,2 45 26,93 25
1B 46,8 45 29,18 30
19 50,4 50 31,42 30

The following formulae are used to calculate the values listed*above in the table:

For steps{of 5 km/h (0, 5, 10, 15, 20, ...)
— ROUND((v*3,6)/5)*5

For steps|of 5 mph (0, 5, 10, 15, 20, ...)
— ROUND((v*3,6)/1,604)/5)*5

‘ROUND’|in this case is a typical mathematical function to round values without fractional digits.

The Ever|t component is codédas follows:

<Event<Component(3)>>:=

<IntUnTip(3),
<IntUnLgMB>(lengthComp),

: ldentifier = 3

: Length of component in bytes, excluding the id and
length indicator

<IntUnLoMB>(lengthAttr),
<tec001:EffectCode>(effectCode),

<BitArray>(selector),

If (bit O of selector is set)

<DateTime>(startTime),

: Length of attributes of this component in bytes
: Describes the impairment of the traffic flow

: 1 byte containing 7 switches.

: Date and time at which an event began or is
scheduled to begin (used for presentation to the end-
user). If startTime is missing first time of reception is
used instead.

10
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If (bit 1 of selector is set)

<DateTime>(stopTime),

If (bit 2 of selector is set)

: Date and time at which an event, or status

information, ended or is scheduled to end (used for
presentation to the end-user). If stopTime is missing
stopTime is set to startTime plus default duration,
which is defined per main cause. In case of multilple
causes the highest default duration shall be taken.

<tec006:Tendency>(tendency),

=

(bit 3 of selector is set)

<DistanceMetres>(lengthAffected),

=

(bit 4 of selector is set)

=

(bit 5 of selector is set)

<IntUnLoMB>(delay),

=

(bit 6 of selector is set):

<Velocity>(segmentSpeedLimit),

m * <Cause>[0..*],

m * <Advice>[0.."],

m * <VehicleRestriction>[0..*],

m * <DiversionRoute>[0..*];

<Velocity>(averageSpeedAbsolute),

: Tendency is related to traffic flow. It is not antorecast.

compared with TMC it is not related to the ja

: Length of the event in metres,

: Average speed in m/s.at’the given location.
recommended to usé\this value for calculation
route and the reférring arrival time.

: Delay-inminutes. Only applicable to point lo
i.e. at border.

: Maximum speed in m/s. Shall be used as
adminstrativ speed limit for re-routing, but not
display or warn the driver because qualitiy ca
guaranteed.

: A Cause might be only represented by insta
Cause, either as LinkedCause or as DirectCa
Within a single message, the same cause coq
not be used for linked and direct causes.

Multiplicity of Cause is then O...infinity

: m represents the number of occurrences, be
and infinity.

: m represents the number of occurrences, be
and infinity.

: m represents the number of occurrences, be
and infinity.

length.

tis
of the

cations,

to
hnot be

hces of
use.
e shall

tween O

tween 0

tween O

6.2.3.1 Cause

The cause template specifies the additional interface including a mandatory CauseCode for all instances.
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<Cause(x)<Component(x)>>:=

<IntUnTi>(id),

<IntUnLoMB>(lengthComp),

<IntUnLoMB>(lengthAttr),

<tec002:CauseCode>(mainCause);

: Template for causes

: Length of component in bytes, excluding the id and
length indicator

: Length of attributes of this component in bytes

: Main categorization of the cause according to table
tec002

6.2.3.2

The com

DirectCause

ponent DirectCause can be used to describe the reason for traffic congestion in general. The ma

reason for the separation of causes and the effect is that the real traffic situation can_be described |n

meaningful way to the driver.

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

<DirectCause<Cause(4)>>:=

<IntUnTip(4), . Identifier

<IntUnLgMB>(lengthComp), : Length of component in bytes, excluding the id and
length indicator

<IntUnLgMB>(lengthAttr), : Lengthof attributes of this component in bytes

<tec002:CauseCode>(mainCause), : Main categorization of the cause according to table

<tec003:

<BitArra
If (bit 0 of

<Bo«

WarningLevel>(warningLevel),

/>(selector);

selector-is set)

blean>(unverifiedInformation),

téc002

: The level informative should be used for all traffic
events, which may influence the drivers' route in any
way and might require normal attention from the drive
The danger levels 1 to 3 should only be used for reall
dangerous situations, e.g. ghost-driver. The danger
levels 1 to 3 in combination with unverifiedInformation
= True should be used in case of an unverified dange
For example, a traffic management centre receives a
call from a private "jam buster" that there is a "ghost-
driver", but the event is still not confirmed by the
police.

: 1 byte containing 6 switches.

: If element is set to 1 the given information has not

-

-

L nvarfiad
MOTTT VOTTimou.,

If (bit 1 of selector is set)

<SubCauseType>(subCause),

If (bit 2 of

selector is set)

<DistanceMetres>(lengthAffected),

If (bit 3 of

selector is set)

: Carries the value in the sub cause table defined by
the mainCauseCode.

: Length of the event in metres.

12
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<tec004:LaneRestriction>(laneRestrictionType), : Specifies whether lanes are closed or opene

If (bit 4 of selector is set)

<IntUnTi>(numberOfLanes), : Specifies how many lanes are closed or ope
this element is not given, the plural form shall
be used.

If (bit 5 of selector is set){

d.

ned. If
always

<IntUnLoMB>(n), : Number of entries in array attribute, between 0 and

infinity.
n * <LocalisedShortString>(freeText)

6)2.3.3 LinkedCause

Specifies a link to a message providing more details about the cause, e.g. for a divergent location
another message is uniquely specified by the combination of ServicelD, ContentlD, Applicatig
messagelD. The linked message can be found in the service comporent where those attributes are
the values given in that component: linkedMessage, COID, SID. Zhe ApplicationID points always tg
Application and is therefore not explicit given in this component;

There are two variants to encode so called 'linked events! where an effect and one or more cause
tdgether.

— One method is to combine both the effect and.the cause by encoding in only one message. This
a 'DirectCause' and is to be used in situations where no detailed information is given, e.g.
location or the length of the linked cause.

—t+ The other method is called 'LinkedCause' and it must be used in cases where detailed inforn
explicitly given. For example: The.Jocation of the cause differ from that of the effect and additio
information is available. Then, ‘eomplete description of the traffic situation is spread over twg
messages.

Alternative
—+ The cause and effeet occur on the same location (more precisely the most downstream locatio

example 1 below).”In this case the cause will be a DirectCause and described in the same mess

— The causés-and effect do not share the same location. For this situation two messages will bg
one message describing the effect, and one describing the cause, with unknown traffic flow e
effectmessage will use the "cause" message's ID to signal its "LinkedCause".

A link to
niD, and
equal to
the TEC

s) belong

5 is called
hbout the

ation are
nal speed
or more

h, refer to
hge.

created:
ffect. The

Jules

— they are from different providers, e.g. effect is provided by the police and cause by a privat
provider;

— different update rates shall be used;
— the most downstream location (in TMC it is the primary location) of effect and cause is different;

— the same situation requires two traffic flow effects, e.g. different speed limits for cars and lorries.

© 1SO 2013 — All rights reserved
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Further constraints:

— One real cause may either be represented as a linked or as a direct cause. It is not allowed to describe
one situation using a direct and a linked cause at the same time.

— If a 'linked cause' is used, it is not allowed to reset causes which have been set in the preceding
messages belonging to the same traffic situation.

y
A

traffic direction

Figure 7 — Example 1 for a traffic situation, which can be coded by'use of a DirectCause

-~
-

é 20
. A

—
traffic direction

Figure 8 — Example 2 for.a traffic situation, where a LinkedCause is necessary

Coding s¢hemes for the given-examples (simplified)

EXAMPLH 1

trafficflow _|effect effect_code “stationary traffic"
length_affected (m) 5000
Road_performance average_speed_abs=20

direct_cause cause_code “roadworks"
length_affected (m) 10000
severity Informative

14 © 1SO 2013 — Al rights reserved
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EXAMPLE 2

First message:

trafficflow_effect

effect_code

“stationary traffic"

length_affected (m)

5000

Road_performance

average_speed_abs=20

ISO/TS 18234-9:2013(E)

“accident"

directTause Tause_tode
severity Informative
lifked_cause cause_code “roadworks"
linked_message ID of 2™ message
NOTE Direct cause ‘accident’ is added above; in order to point out that a message may consist of direct_cause(s)
and linked_cause(s).
Second message:
trafficflow_effect effect_code "traffic flow unknown"
length_affected (m) 10000
Road_performance segment_speed=60
direct_cause cause_code "roadworks"
length_affected (m) 10000
severity Informative
NPTE Additonal information ‘segment_speed’ is not shown in the figure above.
<LinkedCause<Cause(5)>>:=
<IntUnTi=(5), : |dentifier
<IntUnkoMB>(lengthComp), : Length of component in bytes, excluding thelid and
length indicator
<IntUnLoMB>(lengthAttr), : Length of attributes of this component in bytes
<tec002:CauseCode>(mainCause), : Main categorization of the cause according to table
tec002

<IntUnLoMB>(linkedMessage),

<BitArray>(selector),

: Contains a messagelD as pointer to a message. If
COID and SID is not given, the linked message is
contained in the component stream of the current

service.

: 1 byte containing 2 switches.

© 1SO 2013 — All rights reserved
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If (bit O of selector is set)

<IntUnTi>(COID), : In case of absence, the linked message can be found
in the component stream that has the same COID as
the linking message.

If (bit 1 of selector is set)

<Serviceldentifier>(SID); : In case of absence, the linked message can be found
in the same service as the linking message is in.

6.2.3.4 | Advice

The advige contains recommendations or prohibitions for the driver either spoken or in computed form e.g.
diversion|routes.

<AdvicesComponent(6)>>:=
<IntUnTip(6), : Identifier

: Length of component.in‘bytes, excluding the id and

<IntUnLgMB>(lengthComp), length indicator

<IntUnLgMB>(lengthAttr), : Length of attributes of this component in bytes
<BitArray>(selector), : 1 byte containing 2 switches.
If (bit O off selector is set)
<tecP05:AdviceCode>(adviceCode),
If (bit 1 of| selector is set)
<SubAdviceType>(subAdviceCode),
If (bit 2 of| selector is set) {

: Number of entries in array attribute, between 0 and

<IntynLoMB>(n), infinity

n * <LocalisedShortString>(freeText)
}

: m represents the number of occurrences, between

m * <VehicleRestriction>[0..*]; zero and infinity

6.2.3.4.1_VehicleRestriction

The given element containing the restriction is restricted to a special vehicle type, e.g. only for trucks. In case
that vehicleType is not present the subsequent RestictionType shall be applied to all types of vehicles.

<VehicleRestriction<Component(7)>>:=

<IntUnTi>(7), : Identifier

<IntUnLoMB>(lengthComp), : Length of component in bytes, excluding the id and
length indicator
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<IntUnLoMB>(lengthAttr), : Length of attributes of this component in bytes
<BitArray>(selector), : 1 byte containing 2 switches.

If (bit O of selector is set)
<tec009:VehicleType>(vehicleType),

If (bit 1 of selector is set) {

<IntUnLoMB>(n), : Number of entries in array attribute, between 0 and
infinity.
N * <RestrictionType>(restriction) : The VehicleRestriction (even if meaningy“all cars”)

can be specified further by additional attributes, e.g.:
weight in kilograms or height or the given destination
with the help of Restriction.

For example:
“NoWintertyre” means vehicles without winter{tyre
“width greater 300” means that the event or the
closure affects only vehicles with a width gredter than
3 metres.
“with destination in a given area” means destipation
filter is selectéd and the area is attached to thjs
restriction:

6{2.3.5 DiversionRoute

Diversion route specifies one or more diversions valid in case that the location of the message is tdquched by
the undisturbed route.

6/2.3.5.1 Description of Creating and Applying Diversions

Alrecommendation in conjunction.to a traffic problem in its easiest form consists of just an advice like “avoid
afea“ or “follow signposted diversion®. In addition to that with the DiversionRoute-Component a megsage can
express explicit diversions(toithe given traffic problem. The possibilities of expression of diversion information
inf TEC are far more thaf earlier TMC messages did allow.

TEC defines diversions as being several segments having different values of time delays against noymal road
going from “closed road“ to “bypass”. This causes parts of the diversion influencing more the rogting than
ofher in eitherseduction or increasing the costs of a segment.

I addition to that it might also be useful to distinguish between different categories of the traffic being targeted
by a-diversion. This allows e.g. to define different detours for lorries as for cars. The different attrjbutes for
differentiation are vehicle type and further restriction types to those vehicles, same as the destinatign chosen
by individual vehicles. The destinafion is already today in use. Diversions are suggesied differently for both
road sides for example. This causes expressing to different diversions one e.g. for “northern“ and one for
“southern® (more precise definition follows).

Another use case for diversions is not only to suggest the route to be taken but also to discourage segments
because of given circumstances. For example: A road element is blocked due to road works. The road
elements before and behind the blockage may only be used by local traffic, which lets a navigation system
plan a route by avoiding the parts of the road network also.

The typical way for such diversions would be that a traffic center or service provider defines all necessary

diversion information as one strategy being used for this specific traffic problem. Because it is relying on the
existing road network, a strategy might be used more than once for this particular place.
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In general, the diversion is a multi layer route cost influence for the given parts of the road network
(segments). A segment defines one of the following attributes for this purpose:

— ftraffic problem segments;

— accesses to a possible bypass segments;

— bypa

— notr

Ss segments;

ecommended segments.

All segm
influence
unnecess

6.2.3.5.2

A diversiq

a problem location, other vehicles within that area might needlessly be routed“to the diversion. THhis

phenome

To preve
triggers d

1)

2)
Another
distance
additiona
These pz
vehicles
problem |
A service
— dead
— stree

— fora

— fora

bnts are in relation to each other; i.e. a vehicle not influenced by the traffic problem shall-not e
] by the bypass delivered, because than too many vehicles would route through the @diversigon
arily.

Procedure for Coding a Diversion Strategy
n shall in all cases be provided together with a problem location. If a diversioh-was provided without

non is called the “suck effect” and is undesirable because the diversion may become overloaded.

nt suck effects the diversions in a vehicle should only be taken ipte account if all of the following
o apply for the actual situation:

he actual route calculated does include at least one part of the given problem location;
he filter criteria matches to the conditions of the vehicle.

suck effect is caused by a fact that a diversion\ normally consists of a bypass being in a given

to the problem location. To guide the traffic(from the original route to the bypass mostly sonje
streets are concatenated to that part of the\bypass being in real parallel to the problem location.
rts of the diversion are called access roads. Access roads should only be taken into account from

following the diversion from the original route. Vehicles being somewhere else, approaching the

pcations road should not take the access roads into account with the same weight but the bypass.
provider’s possibility shall be_given to be able to code all of the following statements:

end at road works, free forlocal access only;

t not recommended because of limited capacity prefer different possibilities if available;

given problemlocation take this bypass as replacement;

given problem location take this access roads to reach and leave the bypass;

— this

ways.

W
—_

oad should not be taken into account for routing, unless the destination is not reachable with oth

With coding these values no routing cost value and no time delay is given but the relative relation to each
other. Because the road network and the routing function are expected to be different in all vehicles, no
default value would produce a consistent behavior in a vehicles receiver system. Instead of that, the expected

behavior

for 1.

18

visible to the user is described in addition to the relative route calculation value.

) LA = Limited Access: The segment shall be used for local traffic only. If possible plan a route
avoiding this segment.
-> Routing costs for that segment should be raised by a factor much greater than one
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for2.) NR

Not Recommended: The segment should be avoided if a second alternative is close to it.

Service provider’s intent is to reduce traffic volume due to reduced capacity of that

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

for3.) BP = Bypass: The segment is the part of the road network being in parallel to the problem
location. In case that original route uses the problem location, this segment shall be taken

into account as subsidiary in such way that also better, local alternatives are not c
-> Routing costs for that segment should be reduced by a factor much smaller tha

for4.) AR = Access Road: This segment is part of the access to or away from the bypass. It is

hosen.
n one.

th

A
Cq
V
tal
st

E

igure 9 shows a combination of diversion segments explained above, causing thatya vehicle at position S w

conditional to the venhicles position if it would be USerul to take this segment into.a
-> Routing costs for that segment should be reduced by a factor smaller than ene

for5.) CR = Closed Road: The segment should not be taken into account for routing unless th
other possibility to reach the destination.
-> Routing costs for that segment should be increased by a factor much greater t
and higher than any other possible route reaching the destination.

KAMPLE 1

e closed line route instead of the upper dashed line route as detour.

Figure 9 — Example for a simple diversion strategy

5 shown in the UML,'Model (Figure 5) an event can carry a list of DiversionRoute elements which need
nnected parts oftthe road network. Each of them can be further discriminated with filtering info

ken into account for routing if either no filter is given or at least one VehicleRestriction-element completely des
htements for,the vehicles condition.

KAMPLE-2

ccount.

Bre is no

han one

uld chose

not to be
mation in

bhicleRestrictionand consist of a list of at least one SegmentModifier. The given DiversionRoute-element shotild only be

cribes true

A

\/ehicleRestriction element hnncicting of a destination filter dpchrihing the urban area of a gi\/pn town shat

Id only be

taken into account for vehicles having a destination in the urban area of that town. Through traffic should not use this
DiversionRoute; the service provider has prepared another diversion route for vehicles having a destination outside the
urban area.

©
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The Dive

Diversion route through traffic

Diversion route urban traffic

Figure 10 — Example for a simple diversion strategy

sionRoute component is coded as follows:

<DiversipnRoute<Component(8)>>:=

<IntUnTi

>(8),

<IntUnLgMB>(lengthComp),

<IntUnLgMB>(lengthAttr),
<IntUnLgMB>(n),

N* <Se9:rentModifier>(segmentModifier)[1 =

m * <Ve

icleRestriction>[0.."];

: Identifier

: Length of compenent in bytes, excluding the id and
length indicatar

: Length of.attributes of this component in bytes

: Number'of entries in array attribute, between 1 and
infinity.

: m represents the number of occurrences, between (
and infinity.

7 Datatypes

71 Re

strictionType

<Restric
<tec007:
<BitArra

ionType>:=
RestrictionType>(restrictionType),

/>(Selector),

: 1 byte containing 2 switches.

If (bit 0 o

seleclor Is sel)

<IntUnLoMB>(restrictionValue),

If (bit 1 of selector is set)

<RestrictionLocation>(restrictionLocation);

: see Section 6.2.2

20

© 1SO 2013 — All rights reserved



https://standardsiso.com/api/?name=15c1e1d47dd97444b289ae42c8d9cce3

7.2 SegmentModifier

ISO/TS 18234-9:2013(E)

<SegmentModifier>:=

<tec008:DiversionRoadType>(diversionRoadType),

<SegmentLocation>;

: see Section 6.2.2

731

73— TEC Tabtes

tec001:EffectCode

DEscribes the effect to the traffic flow.

Cpde CEN English ‘Word’ Comment Example
001 traffic flow unknown Must be used if traffic flow is unknown. This
is often the case for local hazard warnings.
0(|)2 free traffic flow The traffic is not disturbed.
0(&3 heavy traffic Heavy traffic causes problems in.the traffic
flow.
0(|)4 slow traffic The traffic is moving slower.than normal.
0(*)5 queuing traffic The traffic is in queuesbut still slowly
floating.
O(f6 stationary traffic The traffic is jammed.
0(*)7 no traffic flow The cause-component may give more - The road has been closed by police
information about the reason for “no traffic | as a “regulatory measure” pr
flow™ - The road is blocked by a femporary
incident
713.2 tec002:CauseCode

NDTE

“Undécodable cause” is to be used by client device unable to read the code provided by a service

n¢ code value\i$s transmitted.

DEgfines various reasans why this message was sent out.

provider —

Cpde CEN English Comment Example
001 trafficcorgestion trcasethatthecapacity timitatiormrof the
street is causing the message.
002 accident In case of an accident
003 roadworks In case that road works are the reason.
004 narrow lanes In case of lanes being smaller as typical for
the given country.
005 impassibility In case that in general the given part of a

road is impassable. Traffic_flow_effect is

© 1SO 2013 — All rights reserved
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Code CEN English Comment Example
expected to be no_traffic_flow

006 slippery road In case that a slippery road is the reason.

007 aquaplaning In case that big areas of water are on the
road surface. Deep water being hazardous
conditions shall be signalled with
hazardous driving condition.

008 fire In case that a traffic affecting fire is the
reason.

009 hazardous driving In case that natural conditions require high

conditions caution by the driver. The reason is mostly
expected to appear suddenly.

010 objects on the road In case that objects impede the drive. The
objects would cause an accident or
damage of the car.

011 animals on roadway In case that animals are on the carriage
way.

012 people on roadway In case that people are on the carriage
way.

013 broken down vehicles In case that broken down car lies'on the
carriage way.

014 vehicle on wrong In case that cars are drivihg against the one

carriageway way direction of the carridge way, also
known as ghost-driver: (i.e. not parked).

015 rescue and recovery In case that rescue and recovery work is in

work in progress progress.

016 regulatory measure In case that regulatory measure is the
reason. (It is expected to be combined with
traffic flow effect e.g. ‘ no_traffic_flow’.

017 extreme weather In case that extreme weather conditions are

conditions the reason.

018 visibility reduced In case the reduced visibility needs a speed
adaptation.

019 precipitation In case that increased precipitation is the
reason. This cause is mostly combined with
time delays.

020 reckless persons In case that reckiess persons are the
reason.

021 over-height warning In case that an over-height warning system

system triggered trigger is the reason for e.g. the closure.

022 traffic regulations In case that changed traffic regulations and

changed therefore high risk of accident are the
reason.
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Code CEN English Comment Example

023 major event In case that a major event is the reason.
More close description can be set in free
text.

024 service not operating In case that a transport service is not
operating.

025 service not useable In case that a service is not usable
although it is operating. (e.q. overcrowded
or paused)

026 slow moving vehicles In case that slow moving vehicles are the
reason.

027 dangerous end of queue | In case that a dangerous end of queue

could cause an accident.

028 risk of fire In case that a risk of fire exists. Open fire or
glow should be extinguished.

029 time delay In case that a time delay exists.
030 police checkpoint In case that there is a spot for checking
purposes
031 malfunctioning roadside | In case that a malfunctioning roadside
equipment equipment is the reason:
100 test message This is a test message used for testing

only. Any additiohal content of this
message shall’be marked as being a test

only.

713.3 tec003:WarningLevel

DEfines different levels of danger:

Cpde CEN English™“Word’ Comment Example

001 informative This level is of standard informative nature.

002 danger level 1 This level is used for acquiring attention by | Attention, there is a dangerfous
the driver. obstruction due to fog

003 danger level 2 This level is used for local hazard warnings | Attention, danger due to dger
being dangerous.

C 4 dallycl :CVU: 3 Thlo :GVC: ;D UDCd fUI :U\:G: hGLald VVGIII;IIE’D Attcllt;ull, hlyhcot dallycl e tO
being highly dangerous. ghost driver
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734 te

c004:LaneRestriction

Defines lanes being restricted with this message.

Code CEN English ‘Word’ Comment Example
001 lane(s) closed
002 lane(s) open
003 right lane(s) closed Always right lanes are meant; independent
where the “normal” driving lane is located.
004 left lane(s) closed Always left lanes are meant; independent
where the “normal” driving lane is located.
7.3.5 tec005:AdviceCode
A recommendation or instruction for the driver to do something.
NOTE “Undecodable advice” is to be used by client device unable to read the code provided by a service provider —

no code value is transmitted.

Code CEN English ‘Word’ Comment Example
001 drive to next available E.g. in combination with time delay pt
parking place frontier.
002 overtaking not allowed In case that vehicle should‘queue up and In case that e.g. ghost-driver
do not overtake approaches.
003 driving not allowed In case that vehicles-should try to stop the
vehicle at useful pgosition at the roadway
004 use hard shoulder as To achieve-more capacity for the road.
lane
005 wait for police patrol In case that the police controls any
continuation of the journey.
006 wait for improved Ih case that clearance is already expected.
weather
007 giving path vehicles In case that vehicles approaching from
coming from-behind. behind need to pass.
008 follow diversion In case that a diversion is given which shall
be followed
009 no.diversion to In case that no detour is known at this time.
recommend
010 do not divert In case that no detour shall be taken,
because the surrounding road network is
crowded already.
011 follow police instructions | In case that the police regulates the traffic
at that spot.
012 avoid the area In case that the area is has to be avoided
by e.g. high traffic density.
013 drive carefully In case that careful driving is required.
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Code CEN English ‘Word’ Comment Example
014 do not leave your vehicle | In case that driver shall be informed e.g. in
a traffic jam not to leave the vehicles.
015 switch on radio In case that further important information
can be received in car radio.
016 use toll lanes In case that toll lanes should be used.
017 wait for convoy Due to bad weather conditions, convoy
SETVICeE IS required.
7]3.6 tec006:Tendency
DEfines prediction tendencies for the message.
Cpde CEN English ‘Word’ Comment Example
001 slightly increasing
002 increasing
003 strongly increasing
004 slightly decreasing
005 decreasing
006 strongly decreasing
007 constant

NPTE

713.7 tec007:RestrictionType

“Undecodablerestriction” is to be used by client device unable to read the code provided by a servid

—ho code value is transmitted.

Defines different types of attributes for filtering the addressed vehicles for this message.

e provider

Cpde CEN English ‘Word’ Comment Example
001 width less than cm

O(fz width greater than cm

003 height less than cm

004 height greater than cm

005 weight less than kg

006 weight greater than kg

007 without winter tyre

© 1SO 2013 — All rights reserved

25



https://standardsiso.com/api/?name=15c1e1d47dd97444b289ae42c8d9cce3

ISO/TS 18234-9:2013(E)

Code CEN English ‘Word’ Comment Example
008 without snow chain
009 with trailer
010 with caravan
011 persons in vehicle less | num
than
012 persons in vehicle more |num
than
013 even number plate
014 odd number plate
015 length less than cm
016 length greater than cm
017 axle load less than kg
018 axle load greater than kg
019 vehicle fulfils emission ‘EURO3J’ is a specific vehicle emission
standard EURO3 class according to European Coungil
Directives.
020 vehicle fulfils emission ‘EURO3D4’ is a specific vehicle emission
standard EURO3D4 class according to European Council
Directives.
021 vehicle fulfils emission ‘EURO4’ is a spécific vehicle emission
standard EURO4 class accordjng-to European Council
Directives.
022 vehicle fulfils emission ‘EUROS! is a specific vehicle emission
standard EURO5 classiaccording to European Council
Directives.
023 with petrol-engine
024 with diesel-engine
025 with LPG-engine
026 throughtraffic
027 residents traffic
028 with destination in given
area
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7.3.8 tec008:DiversionRoadType

Defines different levels of usability for parts of the diversion.

ISO/TS 18234-9:2013(E)

Code CEN English ‘Word’ Comment Example
001 bypass Part of the diversion being mostly parallel
to the disturbed road.
002 access road Part of the diversion being the access to
| the bypass
0(53 limited access road Part of the network which is not usable for
through traffic.
004 not recommended road | Part of the network which should be
avoided.
005 closed road Part of the network which is closed.
713.9 tec009:VehicleType
DEfines different types of cars for filtering the addressed vehicles for this message.
NDOTE “Undecodable vehicle type” is to be used by client device” unable to read the code provided byl a service

prlovider — no code value is transmitted.

Cpde CEN English ‘Word’ Comment Example

001 car

002 lorry

003 bus

004 taxi

005 train

006 motor cycle

007 vehicle-with trailer

008 motor vehicles

009 transport of dangerous
goods

010 transportof abrormat
load

011 heavy vehicle
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7.3.10 SubCauseType

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

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

tec101:TrafficCongestion
tec102:Accident
tec103:Roadworks
tec104:NarrowLanes

tec105:Injpassibility

tec106:SI
tec108:Fi
tec109:H
tec110:0
tec111:A
tec112:P

pperyRoad

fe
hzardousDrivingConditions
bjectsOnTheRoad
nimalsOnRoadway
bopleOnRoadway

tec113:BfokenDownVehicles

tec115:R
tec116:R
tec117:E
tec118:Vi
tec119:P
tec120:R

bscueAndRecoveryWorkInProgress
bgulatoryMeasure
tremeWeatherConditions
sibilityReduced

ecipitation

bcklessPersons

tec123:MpjorEvent

tec124:S
tec125:S
tec126:SlI
tec127:D
tec128:R
tec129:Ti
tec130:P

prviceNotOperating
erviceNotUseable
owMovingVehicles
hngerousEndOfQueue
skOfFire

meDelay
bliceCheckpoint

tec131:MplfunctioningRoadsideEquipment.

Note: n the case a client device is unable to decode a subcause code the original maincause is to ke
used.
7.3.10.1 | tec101:TrafficCongestion
In case that the capacity of the part of the street caused the message.
Code CEN English ‘Word’ Comment Example
001 increased volume of In case that the capacity of the part of the
traffic street caused the message.
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7.3.10.2 tec102:Accident

In case of an accident.

Code CEN English ‘Word’ Comment Example
001 multi-vehicle accident In case that many cars are involved in the
accident
002 heavy accident In case of a heavy accident with expected
I :UI IH :GQt;I Iu rncovucs di Id TCOUvVeT y \AAY4E :\

0(1)3 accident involving lorry | In case of an accident involving a lorry.

004 accident involving bus In case of an accident involving a bus.

005 accident involving In case of an accident involving hazardous
hazardous materials materials.

006 accident on opposite In case of an accident having happened on
lane the opposite lane.

007 unsecured accident In case of an accident being not secured-at

time of dissemination.

7{3.10.3 tec103:Roadworks

In case that road works are the reason.

Cpde CEN English ‘Word’ Comment Example
001 major roadworks In case that major road works are the
reason.
002 road marking work In‘case that road marking work is the
reason.
003 slow moving road In case that a slow moving road Trimming of the grass on the soft
maintenance maintenance is the reason. shoulder

7{3.10.4 tec104:NarrowLanes

In case of lanes'being smaller as typical for the given country.
Cpde CEN English ‘Word’ Comment Example
001 contraflow In case of lanes being smaller because of
road works.
002 hard shoulder closed In case that the hard shoulder is closed.
003 slip lane closed In case that the slip lane is closed.
004 crawler lane closed In case that the crawler lane is closed.
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7.3.10.5 tec105:Impassibility

In case that in general the given part of a road is impassable. Traffic_flow effect is expected to be
no_traffic_flow.

Code CEN English ‘Word’ Comment Example
001 flooding In case that flooding water is reason for

impassability
002 dqngnr of avalanches Incase that a dqngmr of avalanches is

reason for impassability

003 blasting of avalanches In case that a blasting avalanche is reason
for impassability in a short period of time

004 landslips In case that a landslip is reason for
impassability
005 chemical spillage In case that chemical spillage is reason for

impassability except oil and fuel being
expressed as slippery and or danger of fire.

006 winter closure In case that a road is impassable due to
winter closure.

7.3.10.6 | tec106:SlipperyRoad

In case that a slippery road is the reason.

Code CEN English ‘Word’ Comment Example
001 heavy frost on road In case that a slippery road is caused by

frost.
002 fuel on road In case that\a slippery road is caused by

petrol on thHe road.

003 mud on road In~case that a slippery road is caused by
mud on the road.

004 snow on road In case that a slippery road is caused by
snow on the road.

005 ice on road In case that a slippery road is caused by ice
on the road.
006 black_ice-on road In case that a slippery road is caused by

black ice on the road.

007 il on road In case that a slippery road is caused by oil
on the road.
008 loose chippings In case that a slippery road is caused by

loose chippings on the road.

009 instant black ice In case that rain is falling on frozen ground
which immediately freezes.

010 roads salted In case that roads may be slippery, but are
salted.
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7.3.10.7

tec108:Fire

In case that a traffic affecting fire is the reason.

ISO/TS 18234-9:2013(E)

Code CEN English ‘Word’ Comment Example
001 major fire In the case of a long lasting major fire.
002 forest fire In the case of a long lasting forest fire.
7{3.10.8 tec109:HazardousDrivingConditions
I case that natural conditions require high caution by the driver. The reason is mostly. eXpected {o appear
syiddenly.
Cpde CEN English ‘Word’ Comment Example
001 rockfalls Danger of falling rocks.
002 earthquake damage Damages caused by earthquakes.
003 sewer collapse Sewer collapses occur.
004 subsidence Caution, partial subsidence.occur.
005 snow drifts Caution, snow drifts oceur.
006 storm damage In case that stormydamages occur, which
are not ‘hazardous driving conditions’ or
‘objects on read’
007 burst pipe In case that a burst pipe affects the traffic
and/cause is not ‘sewer collapse’ or
{flooding’.
008 volcano eruption Danger of volcano eruption.
009 falling ice Danger of falling ice.
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7.3.10.9 tec110:0ObjectsOnTheRoad

In case that objects impede the drive. The objects would cause an accident or damage of the car.

Code CEN English ‘Word’ Comment Example
001 shed load In case that the objects are parts of the
load of a lorry.
002 parts of vehicles In case that the objects are parts of a
003 parts of tyres In case that the objects are parts of tyres.
004 big objects In case that the objects are that big, that a
car cannot pass over.
005 fallen trees In case that the objects are parts of fallen
trees.
006 hub caps In case that the objects are hub caps.
007 waiting vehicles In case that the objects are waiting
vehicles.
7.3.10.10 tec111:AnimalsOnRoadway
In case that animals are on the carriage way.
Code CEN English ‘Word’ Comment Example
001 wild animals In case that wild animals are on the road. Deer
002 herd of animals In case that a-whole herd is on the road. Sheep
The drivershould expect a full stop while
waiting for-the herd leaving.
003 small animals In-case that small animals, which fit under a | Frogs, foxes, badgers
car/ are on the road.
004 large animals In case that big animals, which don’t fit Cows or horses
under a car, are on the road.
7.3.10.11| tec112:PeopleOnRoadway
In case that anly people or people with unauthorized vehicles are on the carriage way.
Code CEN English ‘Word’ Comment Example
001 children on roadway In case that children are walking on the
road.
002 cyclists on roadway In case that cyclists are driving on the road.
(i.e. motorway)
003 motor cyclist on In case that motor cyclists are driving on
roadway the road. (i.e. motorway)
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7.3.10.12 tec113:BrokenDownVehicles

In case that broken down car lies on the carriage way.

ISO/TS 18234-9

:2013(E)

Code CEN English ‘Word’ Comment Example
001 broken down vehicle In case that the car lying on the road also is

burning burning.
002 broken down unlit In case that the car lying on the road not

vehicle illuminated
713.10.13 tec115:RescueAndRecoveryWorkinProgress
In case that rescue and recovery work is in progress.
Cpde CEN English ‘Word’ Comment Example
001 emergency vehicles In case that emergency vehicles are at

place.

002 rescue helicopter In case that a rescue helicopter landing-is

landing taking place.
003 police activity ongoing In case that police activity is @ngoing.
004 medical emergency In case that a medical emergency

ongoing operation is ongoing.
005 child abduction in In case that a child abduction is in progress

progress

(amber alert)

713.10.14 tec116:RegulatoryMeasure

I case that regulatory measuré.is' the reason. (It is expected to be combined with traffic flow eff
no_traffic_flow’.

ecteg. '

Cpde CEN English ‘Word’ Comment Example

001 security(alert In the case that the reason for the measure |An area is closed due to
is security incident. - hostage situation.

002 contagious disease In the case that the reason for the measure | A disease of animals such|as foot
is contagious disease. and mouth or blue tongue.

003 environmental In the case that the reason for the measure | An area is closed due to pollution.
is environmental.

004 smog alert In the case that the reason for the measure
is a smog alert.

005 batch service in progress | In case that batch service is in progress. Batch service in Tunnels: 5 minutes

one way traffic, then 5 minutes the

other way.
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7.3.10.15 tec117:ExtremeWeatherConditions

In case that extreme weather conditions are the reason.

Code CEN English ‘Word’ Comment Example

001 strong winds In case that strong winds, especially cross
winds, are the reason.

002 damaging hail In case that hail could damage cars.

003 hurricane In case the strength of the storm is higher
than a given strength.

004 thunderstorm In case that a strong thunderstorm affects
driving.

005 tornado In case the strength of the storm is higher
than a given strength.

006 blizzard In case the strength of the storm is higher
than a given strength combined with lots of
snow.

7.3.10.16 tec118:VisibilityReduced

In case the reduced visibility needs a speed adaptation.

Code CEN English ‘Word’ Comment Example

001 visibility reduced due to | In case that the visibility“is reduced by fog.

fog

002 visibility reduced due to | In case that the-visibility is reduced by

smoke smoke.

003 visibility reduced due to | In case that the visibility is reduced by

heavy snowfall heavysnow fall.

004 visibility reduced due to (| In case that the visibility is reduced by

heavy rain heavy rain.

005 visibility reduceddueto |In case that the visibility is reduced by

heavy hail heavy hail.

006 visibility reduced due to |In case that the visibility is reduced by low

low sun.glare sun glare.

007 visibility reduced due to | In case that the visibility is reduced by

sandstorms sandstorms.

008 visibility reduced due to | In case that the visibility is reduced by

swarms of insects swarms of insects.
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7.3.10.17 tec119:Precipitation

In case that increased precipitation is the reason. This cause is mostly combined with time delays.
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Code CEN English ‘Word’ Comment Example
001 heavy rain In case that heavy rain is the reason for
e.g. reduced speed limit.
002 heavy snowfall In case that heavy snowfall is the reason
I fUI U.\:’. IUdUUUd D'JUCd :;Ill;t.
0(1)3 soft hail In case that hail is the reason for e.g.
reduced speed limit.
713.10.18 tec120:RecklessPersons
In case that reckless persons are the reason.
Cpde CEN English ‘Word’ Comment Example
001 reckless driver In case that reckless drivers are the reason.
The backward traffic should be given
attention.
002 gunfire on road In case that a gunfire on the.road is the
reason.
003 stone throwing persons | In case that reckless persons throwing
stones are the reason. (e.g. from a bridge)
7)3.10.19 tec124:ServiceNotOperating
In case that a transport service is not-Operating.
Cpde CEN English ‘Word’ Comment Example
001 ferry service not In case that a ferry service not operating is
operating the reason.
002 plane/service not In case that a plane service not operating is
operating the reason.
003 train service not In case that a train service not operating is

operating

the reason.

bus service not

operating
Lid )

In case that a bus service not operating is

the reason
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7.3.10.20 tec123:MajorEvent
Code CEN English ‘Word’ Comment Example
001 sports event In case that a major sports event is the
reason.
002 demonstration In case that a major demonstration is the
reason.
003 demonstration with In case that a major demonstration with
vehicles vehicles is the reason.
004 concert In case that a concert is the reason.
005 fair In case that a fair is the reason.
006 military training In case that a military training is the reason.
007 emergency training In case that an emergency training is the
reason.
008 festivity In case that a festivity is the reason.
009 procession In case that a procession is the reason.
7.3.10.21| tec125:ServiceNotUseable
In case that a service is not usable although it is operating. (€.g. overcrowded or paused)
Code CEN English ‘Word’ Comment Example
001 fuel station closed In case that a.fuel*station is closed for
some time,
002 service area closed In case. that a service area is closed for
soméitime.
003 service area busy In-case that a service area is busy for some
time.
004 parking full In case that a parking area is full for some
time.
005 car park closed In case that a parking area or car park is
closed.
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7.3.10.22 tec126:SlowMovingVehicles

In case that slow moving vehicles are the reason.

ISO/TS 18234-9:2013(E)

Code CEN English ‘Word’ Comment Example
001 slow moving In case that slow moving maintenance
maintenance vehicle vehicles are the reason.
002 vehicles slowing to look | In case that vehicles slowing down to look
Glt aUU;dGI It (Jt GUU;dUI ItD havil Iy ha'.l'JUI IGd Tl thU

opposite side of the road way.

003 abnormal load In case that a lorry with abnormal load
(without wide load) are on the road.

004 abnormal wide load In case that a lorry with abnormal wide load
are on the road.

005 convoy In case that a convoy is on the road and
overtaking is not allowed.

006 snowplough In case that a snowplough is on the road:

007 deicing In case that a deicing vehicle is on the
road.

008 salting vehicles In case that a salting vehicle'is on the road.

713.10.23 tec127:DangerousEndOfQueue

In case that a dangerous end of queue could cause an accident.

Cpde CEN English ‘Word’ Comment Example

001 sudden end of queue In-Case that a dangerous end of queue is
expected to appear suddenly.

002 queue over hill In case that a dangerous end of queue is
over the top of a hill.

003 queue areund bend In case that a dangerous end of queue is
around a bend.

004 quéuye-in tunnel In case that a dangerous end of queue is
inside of a tunnel.

7{3.10.24 tec128:RiskOfFire

In case that a risk of fire exists. Open fire or glow should be extinguished.

Code CEN English ‘Word’ Comment Example

001 leakage of fuel In case that a risk of fire is caused by a
leakage of fuel.

002 leakage of gas In case that a risk of fire is caused by a

leakage of gas.
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7.3.10.25 tec129:TimeDelay

In case that a time delay exists.

Code CEN English ‘Word’ Comment Example
001 time delay at frontier In case of a time delay at the frontier.
002 time delay at ferry port | In case of a time delay at the ferry port.
003 Time delay at venicle-on- | In case of a ime delay at the venicle-on-rail
rail terminal terminal.
7.3.10.26 tec130:PoliceCheckpoint
In case that there is a spot for checking purposes.
Code CEN English ‘Word’ Comment Example
001 permanent police In case that a permanent police checkpoint
checkpoint is the reason.
002 temporary police In case that a sporadic police checkpoint-is
checkpoint the reason.
7.3.10.27| tec131:MalfunctioningRoadsideEquipment
In case that a malfunctioning roadside equipment is the.feason.
Code CEN English ‘Word’ Comment Example
001 road-rail crossing failure |In case thataa road-rail crossing is
malfunctiening.
002 tunnel ventilation not In-case that the tunnel ventilation is
working malfunctioning.
003 traffic control signals In case that traffic control signals are
working incorrectly. malfunctioning.
004 emergency telephones | In case that emergency telephones are
not working malfunctioning.
005 automatic’ payment In case that automatic payment lanes are
lanes not working not working.
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7.3.11 SubAdviceType
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The SubAdviceType defines the generic type applying different tables according to the different
mainAdviceCodes

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

tec202:OvertakingNotAllowed,
tec203:DrivingNotAllowed,

tdc208:FollowDiversion

tgc213:DriveCarefully

tgc214:DoNotLeaveYourVehicle.
tgc216:UseTollLanes
In the case a client device is unable to decode a subadvice code the originahadvice is to be

Npte:

7{3.11.1

tgr267-GivingPathvehictesFromBackward;

tec202:0OvertakingNotAllowed

n case that vehicle should queue up and do not overtake

used.

Cpde CEN English ‘Word’ Comment Example

001 do not use overtaking In the case that overtaking is‘notallowed. A ghost-driver approaches
lanes

002 overtaking not allowed, |In the case that additionally the preferred A ghost-driver approaches
drive on crawler lane side can be recommended.

003 overtaking not allowed, |In the case that-additionally the preferred
drive on left most lane side can be.reeommended.

004 overtaking not allowed, |In the case that additionally the preferred
drive on right most lane | sidecan be recommended.

7j3.11.2 tec203:DrivingNotAllowed

=1

case that vehicles should try to stop the vehicle at useful position at the roadway.

Cpde

CEN English ‘Word’

Comment

Example

001

driving not allowed, take
next possible place to
stop vehicle

An earthquake will happen
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7.3.11.3 tec207:GivingPathVehiclesFromBackward

In case that vehicles approach from backward, which need to pass.

Code CEN English ‘Word’ Comment Example
001 giving path for rescue In case that rescue vehicles approach from
vehicle behind, which need to pass.
002 giving path for service In case that recovery vehicles approach
7.3.11.4 | tec208:FollowDiversion
In case that a diversion is given which shall be followed.
Code CEN English ‘Word’ Comment Example
001 follow diversion signs In case that a diversion is signposted.
7.3.11.5 | tec213:DriveCarefully
In case that careful driving is required.
Code CEN English ‘Word’ Comment Example
001 drive carefully, In case that a road is, affected by a
dangerous situation on | dangerous situation.on-an entry slip road.
entry slip road
002 drive carefully, In case that a'toad is affected by a
dangerous situation on | dangeroys situation on an exit slip road.
exit slip road
003 drive carefully, ice In-case that ice is buildup on cable
buildup on cable structures close to the road.
structure
7.3.11.6 | tec214:DoNotleaveYourVehicle
In case that drivershall be informed e.g. in a traffic jam not to leave the vehicles.
Code CEN English ‘Word’ Comment Example
001 do not leave your Due to security reasons.
vehicle
002 do not leave your Toxic gas coming from a fire could
vehicle , close windows flow into the vehicle.
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7.3.11.7 tec216:UseTollLanes

In case that toll lanes should be used.

Code CEN English ‘Word’ Comment Example
001 use manual payment toll | In case that manual payment toll lanes

lanes should be used.
002 use automatic payment |In case that automatic payment toll lanes

© 1SO 2013 — All rights reserved 41



https://standardsiso.com/api/?name=15c1e1d47dd97444b289ae42c8d9cce3

ISO/TS 18234-9:2013(E)

A.1 Conventionmsand-symbots

A11C

A1.1.1

All nume
Where a

significant bit (“b0”) is at the right-hand end of the structure.

A1.1.2

TPEG uses a data-type representation for the many structures that are\ihntegrated to form the transmissign

protocol.
does not

Data typgs are built up progressively. Primitive elements, which may be expressed as a series of bytes afre

built into

primitiveg. Some primitives, compounds and structures are‘specified in this Technical Specifcation, and apply
to all TPEG Applications. Other primitives, compounds.and structures are defined within applications and afe
local onlyto that application.

A resulta

A113

If any pa

future us¢. The notation is UAV (unassigned value). This unassigned value should be encoded by the servige

provider

when recgiving a service from-a provider encoding to this older level of specification. A decoder which is npt

aware of

informatign entity. However, the decoder will not be able to process the newly defined additional information.

A.1.2 Symbols

A1.21

Annex A
(normative)

Binary SSF and Data Types

bnventions

Byte ordering

[ic values using more than one byte are coded in “Big Endian” format (most significant byte firs
byte is subdivided into bits, the most significant bit (“b7”) is at the left-hand end and the least

~

Method of describing the byte-oriented protocol

This textual representation is designed to be unambiguous,€asy to understand and to modify, and
require a detailed knowledge of programming languages.

compound elements. More and more complex structures are built up with compound elements and

nt byte-stream coded using C-type notation is shown in CEN ISO/TS 18234-2:2006, Annex E.

Reserved data fields
t of a TPEG data structure.is not completely defined, then it should be assumed to be available fpr
hs the value 00 hexThis allows newer decoders using a future TPEG Standard to ignore this data

the use of anyformer UAVs can still make use of the remaining data fields of the corresponding

Literal numbers

Whenever literal numbers are quoted in TPEG Standards, the following applies:

123 = 123 decimal
123 hex = 123 hexadecimal
A.1.2.2 Variable numbers

Symbols

are used to represent numbers whose values are not predefined within the TPEG Standards. In

these cases, the symbol used is always local to the data type definition. For example, within the definition of a

42
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data type, symbols such as “n” or “m” are often used to represent the number of bytes of data within the
structure, and the symbol “id” is used to designate the occurrence of the identifier of the data type.

A.1.2.3 Implicit numbers

Within the definition of a data structure it is frequently necessary to describe the inclusion of a component
which is repeated any number of times, zero or more. In many of these cases it is convenient to use a
numerical symbol to show the component structure being repeated a number of times, but the number itself is
not explicitly included within the definition of the data structure. Often, the symbol “m” is used for this purpose.

A.2 Representation of syntax

Al.2.1 General

This clause introduces the terminology and the syntax that is used to define TREG data elenents and
sfructures.

Al.2.2 Data type notation

Al2.2.1 Rules for data type definition representation
The following general rules are used for defining data types:

—| a data type is written in upper camel case letters incohe single expression.! The data type mdy contain
letters (a-z), number (0-9), underscore "_", round brackets "()" and colon ":"; the first must be a lgtter;

EXKAMPLE 1 IntUnLo stands for Integer Unsigned Long

—1 adata type is framed by angle brackets “ < >

—t the content of a data type is defined by a'colon followed by an equal sign “ :="7;
—t the end of a data type is indicated by‘a semicolon “; ”;

— a descriptor written in lower'Camel case may be added to a data type as one single expression without spages;
—t adescriptor is framed by round brackets “ ( ) ”;

—t the descriptor contains either a value or a name of the associated type;

—t data types.in a definition list of another one are separated by commas “, ”. The order of definition is defiped as the
order of occurrence in a data stream;

—t curly brackets (braces) “ { } ” group together a block of data types;

4. l bt 'y LS00 [TH Y e L) £ al pu EL) £ b | LZAN ool 1 laodd A 4 l 'y H
— CUTTIOUT SLAtcIiictine {1, 1inrms -, uriorucicu Ul CALCITIar j arc TIUlcu 1T TUWTT LAST ITLCTS. A LUTTUUL St tement IS
followed by a block statement or only one data type:

3) “if’ defines a condition statement. The block's (or data type’s) occurrence is conditional to the condition
statement being valid. The condition statement is framed with round brackets. This statement applies to any
data type;

1 Camel case is the description given to the use of compound words wherein each individual word is signalled by a
capital letter inside the compound word. Upper camel case means that the compound word begins with an upper-case
(capital) letter, and lower camel case means the compound word begins with a small letter.
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4) “infinite” defines endless repetition of the block (or data type). This is only used to mark the main TPEG stream
as not ending stream of data;

5) “unordered” defines that the following block contains data types which may occur in any order, not only the one
used to specify subsequent data types. This statement applies to components only. (See Clause A2.3.3 -
Components);

6) “external” defines that the content of the data type is being defined external to the scope of given specification.
The control statement “external” must be followed by only one data. A reference to the corresponding
specification should follow in the comment. All types specified in TYP specification are treated as being in scope
of any application

EXAMPLH 2
KMMCLink(1)>:= : externally defined component
external <MessageManagementContainer(1)>; :id =1, See Annex B (Message Management
Container)

— the gxpression “ n * ” indicates multiplicity of occurrence of a data type . The ewer and upper bound afe
impligitly from O to infinite; other bounds are described in square bracketsetween two points " .. " and
behind the data type descriptor. The " * " stands for no limitation at upperdound

EXAMPLH 3

3

<IntUnTi>(Attribute) [1..], : The “Attribute”must occur once at least and up
to infinite.

— afunction “f, () ” that is calculated over a data type-is‘indicated by italic lower case letters. The commept
behind the definition of the function shall explain which function is used;

— any fext after a colon “ : ” is regarded as a comment;

— a daja type definition can be a template’(i.e. not fully defined declarative structure) having a parametgr
inside of round brackets "(x)" at_the end of the data type name. Templates define structures, whoge
strugtural definition is included asya basis for other data type definitions. To declare the given template
(making it identifiable) the name,of the parameter is repeated as a descriptor in a nested data type of the
subsequent definition list. Templates allow for reading the generalised part of different instances i.e. fo
specjfy data type interfaces. (See Clause A2.3.2 - Using templates as interfaces for further description)

EXAMPLH 4
<Tel[:plate(x)> = : x defines the template parameter
<InfUnTi>(x); : descriptor x defines position of setting the
parameter in the list

— a data type can inherit a template by concatenating the data type name of the template including the
square brackets to its own name. The data type itself can again be a template having the "(x)" at its end
of name, or it instantiates the inherited template by defining the value of the parameter in the brackets. In
the latter case the brackets shall contain the decimal number of the identifier and the value shall be set in
the subsequent definition list. The structural definition of the inherited template is repeated as the first part
of the definition list before new data types are specified. (See Clause A2.3.2 - Using templates as
interfaces for further description)
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<AnotherTemplate(x)<Template(x)>>:=
<IntUnTi>(x),
<IntUnLi>(n);

<Instance<AnotherTemplate(1)>>:=
<IntUnTi>(1),

: second template inherits first
: repeated definition from 1 template

: additional structural definition

: instantiation of the second template

: definition of parameter in the stream

<IntUnLi>(n),

<IntUnTi>(value);

: structural definition from template

: some more definition

EKAMPLE 6

—t in the definition list a specific instance of a template (i.e. declarative structure)is-described w
brackets. Any inherited data type of this template may occur at that position in.the data stream

<SomeData>:=

<AnotherTemplate>(anyAnotherTemplate);

: Data stream contains e.g. <Instance>

— data type names are written in bold;

EXKAMPLE 7

—t+ abox is drawn around a data type definition;

The following additional guidelines help to improve the readability of data type definitions:

thout the

—t+ nested data type definitions are defined from-top to bottom (i.e. higher levels first, then lower levels);

—+ for clear graphical presentation,\lines in a coding box if they are too long to fit, are broken with a
backslash “\” followed by a carriage return. The broken line restarts with an additional backslash

<LongLinesExample>:5
<DateTimeVeryLongType\

\NameMayBelnSeveralLines>,
<DateTime>,
<ShortString>;

: First line

: Second line

Al2:2.2 Description of data type definition syntax

A data type is an interpretation of one or more bytes. Each data type has a structure, which may describe the
data type as a composition of other defined data types. The data type structure shows the composition and
the position of each data element. TPEG defines data structures in the following manner:

<NewDataType>:=
<DataTypeA>(descriptorA),
<DataTypeB>(descriptorB);

: Description of data type
: Description of data A
: Description of data B
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This shows an example data structure, which has just two parts, one of type <DataTypeA> and the other of
<DataTypeB>. A descriptor may be assigned to the data type, to relate the element to another part of the
definition. Comments about the data structure are included at the right-hand side delimited by the colon “”
separator. Each of the constituent data types may be itself composed of other data types, which are defined
separately. Eventually each data type is expressible as one or more bytes.

Where a data structure is repeated a number of times, this may be shown as follows:

<NewDataType>:= : Description of data type
<DataTypeA>, : Description of data A
m T<DataTypeB>{0—%; —Descriptonmrofdata B

Often, in|such cases it is necessary to explicitly deliver to the decoder the number of times a data’type [is
repeated] sometimes it is not, because other means like framing or internal length coding allowstknowledge pf
the end of the list of the repeated data type. In other cases the overall length of a data structure in bytIs
needs to| be specified. Additionally the constraint on occurrences can be added, which,tells how many
instanceq of the data type must be expected by the decoder. The “*” as upper bound means in this case that
at this plgce no restriction is given to the upper bound; in other words, infinite elements may follow.

Where thie number of repetitions must be signalled, it may be accomplished using another data element as
follows:

<NewDataType>:= : Description of data type
<IntUnTi>(n), : An integer representing the value of "n"
n *[<DataTypeA>[0..255], : Description of data A
<DataTypeB>; : Description of 'data B

In the abgve example a decoder has to have the value of “n? in order to correctly determine the n’th position pf
the <DataTypeB> in the list. Here as consequence of data type IntUnTi not more as 255 instances of the dafa
type can pe coded.

In the foJlowing example the decoder uses.the value of “n” to determine the overall length of the dafa
structure|and the value of “m” determines that-<DataTypeB> is repeated m times:

<NewD3taType>:= : Description of data type
<IntUnTi>(n), : Length, n, of data structure in bytes
m ‘| <DataTypeA>; : Description of data A

This datal|type definition issused to describe a variable structure switched by the value of x:

<NewD3taType>:= : Description of data type
<IntUnTi>(x), : Select parameter, x
if (1=1) then.<DataTypeA>, : Included if x equals 1
if (§=2)then <DataTypeB>, : Included if x equals 2

A.2.3 Application dependent data types

This clause describes the methodology and syntax by which application data types may be constructed within
TPEG Applications. Two basic forms are described: data structures (being non-declarative) and components
(being declarative). Components contain an identifier which labels the structure, and which can be used by a
decoder to determine the definition of content of the structure. As such, components are used where options
are required, or where an application needs to build in ‘future proofing’. Data structures do not contain such
information, and are used in all other positions.
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This Annex does not specify the structures, which are actually used in TPEG Applications. Such specifications
are made in the respective parts of the Standard. However examples are given to show how such structures
may be built from the primitive elements already described above.

A.2.3.1 Data structures

Data structures are built up from several (i.e. more than one) elements: primitive, compound or other
structures (both non-declarative and declarative). As such, any application specific data type definition having
no component identifier is per definition a data structure. The term data structure is specifically used for data
type definitions having more than one sub element defined.

Ekamples of data structure might be:

EKAMPLE 1
<Activity>:= : Activity
<DateTime>, : Beginning
<DateTime>, :End
<ShortString>; : Text
EKAMPLE 2
<Wave>:= : Sound sample
<IntUnLi>(n), : Length of samples, n
n * <IntSiTi>(sample)[0..8000]; : Between 0 and 8000 occurrences of a sample

Anhother example making use of a condition within a data type definition is shown below.

EXAMPLE 3 An application could use the example-data types above in the following way

<Appointment>:= : Appointment
<IntUnTi>(at), : Alarm type
if (at =1)
<WaveAlarm>, : Remind with a sound
if (at = 2)
<TextAlarm>, : Remind with a text
<Activity>; : Let some action follow
<WaveAlarm>:= : Sound alarm
<DateTime>, : When to wake up
<Wave>; : Sound to wake up to!
<TextAlarm>:= : Text alarm
—<DBateTime>; —Whenmtodisptay
<ShortString>; : Text to display

For optional values a general mechanism is provided, using a bitarray for signalling optional values. In the
case that a corresponding bit of the bitarray is set (=1), the optional attribute is stored in the stream. In case
the bit is unset the attribute is not available and the next following attribute shall be processed in the stream.

EXAMPLE 4 Data structure with optional elements, signalled by a preceding bitarray as selector
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<Timelnterval>:=
<BitArray>(selector), : DaySelector
if (bit O of selector is set)
<IntUnTi>(years), : Number of years between 0 and 100
if (bit 1 of selector is set)
<IntUnTi>(months), : Number of months between 0 and twelve
if (bit 2 of selector is set)
<IntUnTi>(days), : Number of days between 0 and 31
if (bit 3 of selector is set)
<IntUnTi>(hours), : Number of hours between 0 and 24
if (it 4 of selector is set)
<IntUnTi>(minutes), : Number of minutes between 0 and 60
if (it 5 of selector is set)
<IntUnTi>(seconds); : Number of seconds between 0 and 60

A.2.3.2 |Using templates as interfaces

In additign to the possibility of coding the complete and static structural definitien, of a data structure, the
syntax dges foresee that parts of the structure are conditionally different; signalled-by a well defined first pgrt
some other data types are different.

EXAMPLE

A tagged yalue (also known as TaglLengthValue-Coding) starts with a typeand length; afterwards the value follows. Lef's
assume the type is an enumeration of some possible values, one would_first specify the interface having only the type
defined. The different tagged value types would now inherit this interfage, i.e. would have the type defined as first elem{
amended with the definition of the tagged value data type. The decoder now reads the interface information (the ty,
attribute) gnd knows how to proceed for reading the rest of the tagged value from the stream.

<DiffergntDataList>:= : Alist-of data
n *|<TaggedValue>(value); : Different instances can have different types
<TaggeflValue(x)>:= : Template for tagged value
<tav001:ValueType>(type), : Type of this tagged value
<IntUnTi>(length); : Length in bytes in case that value type is
unknown

Examplg table tav001:ValueType:

Code Reference-English ‘word’ [Comment
001 Sérvice name
002 Price per month

Then the resulting list of inherited tagged value data types would be:

<ServiceName<TaggedValue(1)>>:= : Template for tagged value
<tav001:ValueType>(1), : Type of this tagged value
<IntUnTi>(length), : Length in bytes in case that value type is
unknown
<ShortString>(serviceName); : Service name
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<ServiceName<TaggedValue(2)>>:= : Template for tagged value
<tav001:ValueType>(2), : Type of this tagged value
<IntUnTi>(length), : Length in bytes in case that value type is
unknown
<Float>(pricePerMonth); : Price per month

This interface allows a subsequent list of data types which can easily be extended, by using the same interface.

2.3.3 Components

A
Alcomponent is understood as a declarative structure having an interface as described in the previoy
Al decoder of the data stream can identify the content of the structure with the help of the jdentifie
unique in the scope of any one TPEG Application Standard. In addition to the identifier’a‘length
a

in

The old decoder does expect the content of the first version of a protocol and ignores simply unre
data with small performance loss. The new decoder expects the second version. of the protocol and
decode that version of the protocol. Components should be used wherever future extensions are er
and where ‘“future proofing’ is a strong requirement.

NOTE With this method even non-backwards compatible changes carx be introduced into the existing
having a migration period being backward compatible and then later cutting ‘'of not longer supported devices, e
it |s expected that the migration will take its time.

wjth the backward compatibility is specified. The first patt-following the header of a component in
stream is defined as attribute block. The attribute block(tarts with the length of the block in bytes wh
allows the decoder to step over attributes that are not.specified in a first version of the protocol.
The decoder reads the attribute block length and-decreases the count of bytes while reading the at

data stream are omitted to step over to the hext well-known part of the data stream.

Al2.3.3.1 Definition of standard'component interface

Al component, including attributes, which is the general standard component, containing a uniqug
component id", a length indicating count of bytes following as data after the component length and a

2013(E)

s clause.
which is
indicator

ows the decoder to step over those components whose ids are unknown to it. This enables the possibility of
troducing new components in the data stream although decoders in the market dojnot know theif content.

cognized
can fully
visioned,

market by
en though

I Addition to the concept of declarative structuring a second.step of improvement of size efficiency combined

the data
ich again

ributes in

case that the last known attribute is read, and the attribute block count is not zero, the remaining bytes in the

"generic
attribute
ructure is

leingth indicating the count of bytes in the attribute block (as first part of the component data). The s
defined by:
<Component(x)>:3 : Component template used for standard components
<IntUnTi*(x), : id is unique within the scope of the application.
<IntUnLoMB>(compLengthinByte), : length of the component counted in bytes.
<IntUnLoMB>(attributeBlockLengthInByte); : length of the attribute block in bytes.

A.2.3.3.2 Example for jumping over unknown content types
— let C1 be a component with an attribute a1 as Shortint and a sub component C2;
— let C2 be a component with an attribute a2 as one IntUnTi and a second a3 as ShortString;

— let C3 be a component being the successor of C1.
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<C1<Component(1)>>:=
<IntUnTi>(1), pid = 1.
<IntUnLoMB>(compLengthinByte), : length of the component counted in bytes
<IntUnLoMB>(attributeBlockLengthInByte); : length of the attribute block in bytes
<Shortint>(a1), : first attribute in C1
<C2>(c2); : sub component from C1
<C2<Component(2)>>:=
<IntfOnTI>(2]; TIa= 2.
<IntUnLoMB>(compLengthinByte), : length of the component counted in bytes
<IntUnLoMB>(attributeBlockLengthinByte); : length of the attribute block in bytes
<IntUnTi>(a2), : first attribute in C2
<ShortString>(a3); : second attribute in C2
<C3<Cdmponent(3)>>:=
<IntUnTi>(3), 1id = 3.
<IEUnLoMB>(compLengthInByte), : length of the component coupted.in bytes
<IntUnLoMB>(attributeBlockLengthInByte); : length of the attribute block in‘bytes

For example to demonstrate the method some padding bytes with valGe'CD hex could be added to the strea
whereby p decoder could still read C1 — C3. In Figure A.1 one can:see a first line with a position number,
second line with the abbreviated function of that byte and a thirdline with sample content. The arrows und
the table show the possible jumps allowing the seeking over thé/different padding bytes.

T 3

L{ne function abbreviations mean:

CL : component (data) length in bytes AL :attribute block length in bytes
P|: padding bytes A1, A2, A3 : attributes

d1, C2, C3 : component identifier, begin of the“"component

Pog 1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15 | 16 17 18 19 20
Funpc | C1 | CL AL | A2 | A3 | A3 | A3 | A3 | A3 P C3 CL [ AL
V4l 1 15 7 3 4 | T |'E|'S | T |CDh 3 1 0

AL [ AT | A1 P P C2 | CL
4 | 42 | 12 | CDh«¢.CBh | 2 8

Figure A.1 — Example for jumping over unknown content with component header information

A.2.4 Toolkits-and external definition

Some fUI bt;Ulla“ty ;O bhdlcd II:‘JCtVVCCII d;ffC|c| It TPEG App“baﬂU| 1S. Thlb ia fUI C)\alllp:c thc vaos’tT fUI :Ubdt; n
referencing container and message management container. A TPEG Application therefore can refer to a data
type definition not specified in the same Technical Specifcation.

Toolkits are designed, so that the root components usable as external reference are defined as templates. A
TPEG Application using a toolkit template therefore needs to specify a unique generic component id for this
instantiation of the interface.

All subsequent components in a toolkit are defined as out of scope of the TPEG Application; i.e. the toolkit on
its own defines subcomponents beginning with 0. With that on one hand application decoder must be aware
that component ids of the application may be repeated in sub components of a toolkit. On the other hand
further development of application and toolkit can be done independently.
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A.2.5 Application design principles

This clause describes design principles that will be helpful in building TPEG applications. A fun

damental

assumption is that applications will develop and new features will be added. If design principles are adopted
properly then older decoders will still operate properly after extending features. Correct design should permit
applications to be upgraded and extended over time, providing new features to new decoders, and yet permit

existing decoders to continue to operate.

A.2.5.1 Variable data structures

Hpwever, the switch fixes the values of variations. A new type cannot be introduced without
backward compatibility. This may be achieved by using components. When new features are lik
nicorporated, attention should be given to the fact that old decoders just ‘skip over’ new data field
expect the old components if they were mandatory.

SE/itches may be included within an application, which permit variations in the subsequent data

Al2.5.2 Re-usable and extendable structures

Within an application there will be data structures, which are used repeatedly in a variety of places.
also certainly be an ever-growing set of structures, as the application protocol develops and incorpo
fgatures. Component templates may be used to minimize the number/of occasions within the
s¢ftware in which the structure needs to be defined, and to permit an increasing variety of structu
used in a given location.

Al2.5.3 Validity of declarative structures

The Identifier of a component is uniquely defined withinreach application. The same number may b

structure.
breaking
ely to be
5 and still

There will
ates new
Hecoder’s
res to be

e used in

different applications for completely different purposes. Within an application one identifier desigrnates one
definition of a component. The design of an application may use components to implement placeholfers or to
clhange the composition of elements in a fixed structure.
A.3 TPEG data stream description
A.3.1 Diagrammatic hierarchy representation of frame structure
Transport Framet~|“Sync Word | Field Length | Header CRC Fram=eoType Service Frame
Number | Service 1 | Service 2 | Service 3 | Service ... | Service n
Service Frame: of (SID-A, (SID-A, (SID-A, (SID-A, (SID-A, CRC
Services SID-B, SID-B, SID-B, SID-B, SID-B,
=n SID-C) SID-C) SID-C) SID-C) SID-C)
Figure A.2 — TPEG Frame Structure, Frame Type = 0 (i.e. stream directory)
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Transport Frame: | Sync Word | Field Length | Header CRC Fram=e1Type Service Frame
Service Service Service Encrvption
Service Frame: Identification | Identification | Identification Indril(/:ztor f, (component multiplex)
SID-A SID-B SID-C
Encryption/Compression
Function
Service Service Service
Servi¢e Component Multiplex: Component Component (} Component
Frame 1 Frame ... Frame n
Service
Servi¢ge Component Frame: Component | Field Length | (CRC | Component data
Identifier

A.3.2 Syntactical Representation of the TPEG Stream

A.3.21

The folloying boxes are the syntactical representation of the TPEG frame structure shown in Clause A.3
The byte [stream contains consecutive transport frames. Each frame includes:

TPEG transport frame structure

The synchronization word (syncword) 2 bytes
The length of the service framegin‘bytes (field length) 2 bytes
The header CRC 2 bytes
The frame type indicator. 1 byte

The service frame

The byte

set to 0 hex (padding bytes).

(See Clause
(See Clause
(See Clause
(See Clause

A.3.3.1)
A.3.3.2)
A.3.3.3)
A.3.3.4)

n bytes (n = Field Length)

Figure A.3 — TPEG Frame Structure, Frame Type. = 1 (i.e. conventional data)

stream is_built according to the above-mentioned repetitive structure of transport frames. Norma
one trangport frame_should follow another directly, however if any spacing bytes are required these should |

<TpegSfream>:=

: The data stream.

ly
e

infinite {
n * <IntUnTi>(0

b

),

<TransportFrame>

: Control element, (loop continues infinitely)

: Any number of padding bytes (0 hex)
: Transport frames

<TransportFrame>:=
<IntUnLi>(FFOF hex
<IntUnLi>(m),

<CRC>(headCRC),
<|ntUnTi>(X),
<ServiceFrame(x)>;

),

: Sync word (FFOF hex)
: Number of bytes in Service Frame
: Header CRC, (See Clause A.3.3.4)

: Frame type of service frame

: Any service frame follows
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A.3.2.2 TPEG service frame template structure

This service frame comprises:

<ServiceFrame(x)>:= : Template for service frame
n * <byte>; : Content of service frame

A.3.2.3 Service frame of frame type =0

The service frame is solely used to transport the stream directory information.

Number of services (n) 1 byte

n *(SID-A, SID-B, SID-C) n * (3 bytes)

CRC 2 bytes
<StreamDirectory<ServiceFrame(0)>>:= : Stream directory

<IntUnTi>(n), : Number of services

n * <Serviceldentifier>, : Any number of Service 1Ds

<CRC>; : CRC of Service IBs

Al3.2.4 Service frame of frame type = 1

Epch service frame comprises:
SID-A, SID-B, SID-C 3 bytes (See Clause A.3.4.2)
The encryption indicator 1byte (See Clause A.3.4.1)
The component data m bytes

The service level is defined by the.service frame. Each transport frame carries one and only one service
frame. The service frame includes a component multiplex comprising one or more component framesd.

Eplch service frame may Contain a different range and number of component frames as requirgd by the
service provider.

Epch transport frame,may be used by only one service provider and one dedicated service, which supports a
mixture of applications. A multiplex of service providers or services is realized by concatenation gf multiple
transport frames.” Each service frame includes service information that comprises the service idehtification
elements and'the encryption indicator.

<ConvéntionalData<ServiceFrame(1)>>:= : Conventional data
<Serviceldentifier>,

: Service identification
: Encryption indicator n. 0 = no encryption

: Function f, (...) is utilized according to the chosen
encryption algorithm

PTR 1 1t FEYZBIRY
SIMUTTTIZ(CTICIUTTIUNeT ),

fn(<ServCompMultiplex>);

A.3.2.5 TPEG service component frame multiplex

The component multiplex is a collection of one or more component frames, the type and order of which are
freely determined by the service provider. The resultant multiplex is transformed according to the encryption
method required (if the encryption indicator is not 0) or is left unchanged (if the encryption indicator = 0). The
length of the resultant data must be less than or equal to 65531 bytes.
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<ServCompMultiplex>:=
n * <ServCompFrame>(data); : Any number of any component frames

A.3.2.6 Interface to application specific frames

The service component frame introduces the application specific code. This means further details of the data
stream are specified by the application specification. In the history for different needs slightly different frames
have been defined in the existing application specifications. To harmonize this kind of frames, especially for
new deve ors—thi e Hie ; ' re—which— i

applicatign but also a selection of possible other frames, whereof an application can just choose one without
the need [fo specify its own frame.

An application specification, however, can specify its own frame, which shall at minimum include the following
base seryice component frame as first sub type.

A.3.2.6.1| TPEG base service component frame structure

In a TPEG data stream it shall be possible to have not only one content stream but.more; even different fro
the same| application. This is possible with the help of the Service and Network Anfermation (SNI) Applicatio
which is gerved like variable directory information in the data stream. Therein a table defines a unique numb
for any content stream being transmitted. This includes also the definition which application is expected in or
specific flame. In other words the frame starts not with a typical interfacetémplate, but with a header, definir
three firsf values being in common with all service component frammes/ Therefore, any service compone
frame is Built as shown below:

— Qo 8 > 3

<ServCompFrame>:= : Service component frame
<ServCompFrameHeader>(header), : Commen service component header
<ApplicationData>(data); : Component data

Where thg service component header is specified-as:

<ServCpmpFrameHeader>:= : Common service component frame header

<IntUnTi>(scld), : Service component identifier (scid is defined by SNI
service component designating the application in this
service component frame)

<IntUnLi>(lengthinByte), . Length, n, of component data in bytes
<CRC>(headerCRC); : Header CRC (See Clause A.3.5.3)

At the component leveldata is carried in component frames which have a limited length. If applications requife
greater capacity then'the application must be designed to distribute data between component frames and fo
recombing this.information in the decoder.

The inclugien of the field length enables the decoder to skip a component.

The maximum field length of the component data (assuming that there is no transformation, and only one
component is included in the service frame) = 65526.

A.3.2.6.2 TPEG specialized service component data schemata

It is in interest of consistency to make sure that service component frames still become defined in as similar
as possible in different applications. Specifically with three further attributes being of general nature. The
following proposed specialized service component data schemata can be used to inform on this general level
about following information:
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b) The application data of a component frame with dataCRC is error-free.

Data CRC on this level makes it possible, that in case of errors only the service component frame

(e.g. one

relatively small package of data) would be lost. Other parts of the service multiplex may still be valid and could

still be used. (See Clause A.3.5.4)
c) Count of messages the service component frame contains named messageCount.

Sometimes it is useful not only to know the opaque count of bytes, but also how many different mess
to be expected by the decoder (e.g. for displaying purpose).

d} Prioritization can be made by assigning a groupPriority.
I some cases the different service components received shall not just be handled by a RIEO buffe

other messages in the decoder. These may be presented to the user even before low_ priority mess
déecoded.

Al3.2.6.2.1 Service component data with dataCRC

age have

I but also

wjth some qualification of priority of messages. In this case high priority message may take precedénce over

ages are

Any application should at least specify a data CRC as defined in ClauseA13.5.4 at the end of application data

ensuring that bit errors can be detected on service component frame level.
< ServCompFrameProtected >:= : CRC protected service component frame
<ServCompFrameHeader>(header), : Component frame header as defined in A.3.2.6.1
external <ApplicationContent>(content), : Content 'specified by the individual application
<CRC>(dataCRC); : CRC'starting with first byte after the header

Al3.2.6.2.2 Service component data with dataCRC and messageCount

This service frame is used for applicatioms containing messages more or less directly presented td the user
which indicate already on frame level-how many messages are to be expected. Data CRC is contained as
well.
< ServCompFrameCountedProtected>:= : CRC protected service component frame with
message count
<ServCompFrameHeader>(header), : Component frame header as defined in A.3.2.6.1
<IntUnTi>(messageCount), : count of messages in this ApplicationContent
external <ApplicationContent>(content), + actual payload of the application
<CRC>(dataCRC); : CRC starting with first byte after the header
Al3.2,6:2:3 Service component data with dataCRC and groupPriority
Whermessages-heed-to-be-grouped-bypriofity—this-serviee-eomponentframe—is—used—not-al-messages
within the frame have the same priority, 'typ007_000: undefined' shall be used. Data CRC is contained as
well.
< ServCompFramePrioritisedProtected>:= : CRC protected service component frame with
message count
<ServCompFrameHeader>(header), : Component frame header as defined in A.3.2.6.1
<typ007:Priority>(groupPriority), : group priority applicable to all messages in this
ApplicationContent
external <ApplicationContent>(content), : actual payload of the application
<CRC>(dataCRC); : CRC starting with first byte of after the header
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A.3.2.6.2.4 Service component frame with dataCRC, groupPriority, and messageCount

Additionally, an application can also make use of all features described in previous clauses.
< ServCompFramePrioritisedCountedProtected>:= : CRC protected service component frame with group
priority and message count
<ServCompFrameHeader>(header), : Component frame header as defined in A.3.2.6.
<typ007:Priority>(groupPriority), : group priority applicable to all messages in the
ApplicationContent
<IntdnTFi>trmessageCount); —countof messages i this AppticatronCornternt
extgrnal <ApplicationContent>(content), : actual payload of the application
<CRC>(dataCRC); : CRC starting with first byte after the header
A.3.2.6.3| Example of an application implementing a service component frame
An application specification is required to specify first the component frame just as a written sentence. It may
for information repeat the definition of the frame, but in this case it shall add a note, that this definition can e
superseded by a future release of this specification.
As seconf definition tree of application starts with:
<ApplicptionContent>:= : link provided by SSE
n *[<MyComponent>(comp); : n root components of the application
<MyCormponent<Component(0)>>:=
<IntUnTi>(0), cid =
<IntUnLoMB>(compLengthinByte), :length of the component in bytes
<IntUnLoMB>(attributeBlockLengthinByte), 1 length of the attribute block in bytes
<ShortString>(myText), : some first attribute of the application
<SubComp>(sub); : some sub components of Component(0)
A.3.3 Description of data on Transport level
A.3.3.1 |Syncword
The syncpvord is 2 bytes long, and has the value of FFOF hex.
The nibbjes F hex_and 0 hex have been chosen for simplicity of processing in decoders. The patterps
0000 hex| and FEFF hex were deprecated to avoid the probability of false triggering in the cases of some
commonly used transmission channels.
A.3.3.2 Field length
The field length consists of 2 bytes and represents the number of bytes in the service frame.

This derives from the need of variable length frames.

A.3.3.3

Header CRC

The Header CRC is two bytes long, and is based on the ITU-T polynomial x'®+ x'?+ x°+ 1. The Header CRC

is calcula
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ted on 16 bytes including the syncword, the field length, the frame type and the first 11 bytes of the
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service frame. In the case that a service frame is shorter than 11 bytes, the sync word, the field length, the
frame type and the whole service frame shall be taken into account.

In this case the Header CRC calculation does not run into the next transport frame.

The calculation of the CRC is described in CEN ISO/TS 18234-2, Annex C.

A.3.3.4 Frame type

The frame type (FTY) indicates the content of the service frame. Its length is 1 byte. The following table gives
the meaning of the frame type:

FTY value (dec): | Content of service frame: Kind of information in service frame:
0 Number of services, n * (SID-A, SID-B, SID-C) Stream directory information
1 SID-A, SID-B, SID-C, Encryption ID, Conventional service-frame data
Component Multiplex

IffFTY = 0, an extra CRC calculation is done over the whole service frame, i.e. starting with n (rfumber of
s¢rvices) and ending with the last SID-C of the last service.

The calculation of the CRC is described in CEN ISO/TS 18234-2, Annéx C.

Al3.3.5 Synchronization method

Althree-step synchronization algorithm can be implemented to synchronize the receiver:

a) search for an FFOF hex value;

b} calculate and check the header CRC, whichfollows;

c)] check the two bytes, which follow the-end of the service frame as defined by the field length.

The two bytes following the end of-the service frame should either be a sync word or 00 hex, when spaces are
inserted.

Al3.3.6 Error detection

The CRC header provides error detection and protection for the synchronization elements and not fof the data
wjthin the service frame (except the first 11 bytes, when applicable).

A.3.4 Description of data on Service level

Al3.411" Encryption indicator

Length: 1 byte

The encryption indicator is defined as one byte according to TPEG primitive syntax. If the indicator has value
00 hex all data in the component multiplex are non-encrypted. Every other value of the encryption indicator
indicates that one of several mechanisms for data encryption or compression has been utilized for all data in
the following data multiplex. The encryption/compression technique and algorithms may be freely chosen by
the service provider.

0

no encryption/compression

1to0 127

reserved for standardized methods
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128 to 255 = may be freely used by each service provider, may indicate the use of proprietary
methods
A.3.4.2 Service identification

The servi

ce IDs are structured in a similar way to Internet IP addresses as follows:

SID-A . SID-B . SID-C

The com

ination of these three SID elements must be uniquely allocated on a worldwide basis.

The following address allocation system applies:

— SID
— SID
— SID
— SID

NOTE
CEN ISO/]

A35D

A.3.5.1

The ser
CEN ISO

A.3.5.2

The field

A.3.5.3

ange for TPEG technical tests SIDs = 000.000.000 - 000.127.255
ange for TPEG public tests  SIDs = 000.128.000 - 000.255.255
ange for TPEG regular public services SIDs = 001.000.000 - 100.255.255

ange: reserved for future use SIDs = 101.000.000 - 255.255.255

[S 18234-2.
bscription of data on Service component level

Service component identifier

yice component identifier with the value ;0" is reserved for the SNI Application.
TS 18234-3).

Field length

ength consists of 2 bytes and represents the number of bytes of the component data.

Service component framé header CRC

The component header CRC is(two bytes long, and based on the ITU-T polynomial x'®+x"2+x°+1.

The com
13 bytes
identifier,

The calcu

A3.5.4

the field length and all component data shall be taken into account.
lation.of.the CRC is described in CEN ISO/TS 18234-2 Annex C.
|Service component frame data CRC

The above allocations and structure is significantly changed #from that originally specified

bonent header CRO is calculated from the service component identifier, the field length and the fin
of the compaonent data. In the case of component data shorter than 13 bytes, the compone

(Sd

e

st
nt

The DataCRC is two bytes long, and is based on the ITU polynomial x'®+x"+x°+1. This CRC is calculated
from all the bytes of the service component frame data after the service component frame header.

The calculation of the CRC is described in CEN ISO/TS 18234-2 Annex C.
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A.4 General binary data types

This clause describes the primitive elements and compound elements that are used by TPEG applications.

A.4.1 Primitive data types

The fundamental data element in TPEG technology is the byte, which is represented by 8 bits. All other
primitive data types are expressed in terms of bytes as follows:

A tt—Basicumbers:
The following data type represent the general notation of integral numbers either coded ‘as signed or
unhsigned.
<IntUnTi>:= : Integer Unsigned Tiny, range 0..255
<byte>; : Primitive
<IntSiTi>:= : Integer Signed Tiny, range -128..(+)127
<byte>; : Two's complement
<IntUnLi>:= : Integer Unsigned Little, range 0..65 535
<byte>, : MSB, Most'Significant Byte
<byte>; : LSB, Least Significant Byte
<IntSiLi>:= sInteger Signed Little, range -32 768..(+)32 767
<byte>, : MSB, Two’s complement
<byte>; : LSB, Two's complement
<IntUnLo>:= : Integer Unsigned Long, range 0..4 294 967 295
<byte>, : MSB
<byte>,
<byte>,
<byte>; :LSB
<IntSiLo>:= : Integer Signed Long, range -2 147 483 648..(+)2 147
483 647
<byte>, : MSB, Two’s complement
<byte>;
<byteée>)
<byte>; : LSB, Two’s complement

A.4.1.2 MultiByte

A.4.1.21 Unsigned Long MultiByte

A multi-byte integer consists of a series of bytes, where the most significant bit is the continuation flag and the
remaining seven bits are a scalar value. The continuation flag indicates that a byte is not the end of the multi-
byte sequence. A single integer value is encoded into a sequence of N bytes. The first N-1 bytes have the
continuation flag set to a value of one (1). The final byte in the series has a continuation flag value of zero (0).
This allows to know exactly the end of a series of bytes belonging to one multi-byte, being the one with
MSB=0.
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The bytes are encoded in “big-endian” order i.e. most significant byte first. The maximum number of

concatenated bytes is 5, so that the maximum unsigned integer, which can be encoded is 2

40-5)

- 1. However,

this specification defines the three most significant bits of the fifth, most significant byte as “reserved for future
use”, to be set to 000. This leads into the maximum number 2°? - 1 which is the maximum value of a four byte

unsigned

integer.

<IntUnL

oMB>:=

m*<byte>[1..5];

: Integer Unsigned Long, range 0..4 294 967 295
: MS-Bit = 1 signals one more byte follows.

EXAMPLE

Positive qumber to be encoded

— in Degimal: 1093567633

— Binary (32bit): 0100 0001001 0111010 0001001 0010001

Multibyte encoded:
Byte [5] [MSB) Byte [4] Byte [3] Byte [2] Byte [1] (LSB)
(1)"000"d100 (1)0001001 (1)01110100 (1)0001001 (0)0010001

Bits in bragkets are continuity flags, the ones in quotes are reserved and set t0-0.

Multibyte gncoded hex: 8489ba8911.

A.4.1.2.2 Signed Long MultiByte

The signg¢d multi-byte is defined in the same way as IntUnLoMB except in case of signed value interpretatiop;

the comglement on two is used on the 7 bit wide-byte series. The count of bytes is then defined by th
magnitude of the positive value to be stored in_multi-byte. The three reserved bits in byte #5 shall be set
111 in cqse of negative numbers with 5 byte:-length and 000 otherwise, to be up-ward compatible in case
introductipn of a 64-bit integer value in future.,;Signed values from 0 to -2% are stored in one byte, to 2" in tw

bytes, to }2%° in three bytes, to -2°7in four bytes and to -2% in five bytes.

For exanple a value 0x62 (0110 0010) would be encoded with the one byte 0x62. The integer value 0xA
(1010 01/11) would be encoded with a two-byte sequence 0x8127. The signed representation of -1 is 0x7
is represented in fwa bytes so that the complement on two is 0x36D7 = (110 1101.101 0111).

And -234

serialisatijon in multi-byte then results in 1110 1101.0101 0111 = OXEDS7.

m*

<IntSiLOMB>:=

Kbyte>[1..5];

: Integer Signed Long, range -2 147 483 648..(+)2 147

483 647

: Two’s complement after elimination of continuation

flags.

MS-Bit = 1 signals one more byte follows.

e
to
of

(o]

LEN]

A

EXAMPLE

Positive number to be encoded
— in Decimal: 1093567633

— Binary (32bit):

60

0100 0001001 0111010 0001001 0010001
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Multibyte encoded:

Byte [5] (MSB) Byte [4] Byte [3] Byte [2] Byte [1] (LSB)

(1)"000"0100 (1)0001001 (1)01110100 (1)0001001 (0)0010001

Bits in brackets are continuity flags, the ones in quotes are reserved and set to 0.

Multibyte encoded hex: 8489ba8911

Nbgative number to be encoded

—t in Decimal: -1093567633
—t Binary (two's complement): 1011 1110110 1000101 1110110 1101111

Multibyte encoded:

Byte [5] (MSB) Byte [4] Byte [3] Byte [2] Byte [1] (LS

B)

1)"111"1'011 (1)1110110 (1)1000101 (1)1140440 (0)1101111

Bits in brackets are continuity flags, the ones in quotes are reserved and set {0 1.

Multibyte encoded hex: FBF6C5F66F.

Al4.1.3 BitArray

This is an encoding specific data type used for encoding an array of Booleans. The bits are enc
s¢quence of bytes, where the first bit of each byteiis a continuation flag (shown as c in Figure A.4). If
s¢t (=1) there follows at least one more byte in“this bit array. The last byte always has this bit clears
BltArray represents a list of Boolean values-which is implemented in the same way as for all lists
byte holds bits numbered from zero to six in that order. The second byte holds bits numbered se\
again in that order, and so on.

The ordering is sequential from_first to last bit. This use, to ensure consistency with other lists, differs
encoding of numeric values which use a Big-endian bit and byte order.

Byte 0 Byte 1

Bit NR Bit NR

bded in a
this bit is
ed (=0). A
The first
en to 13,

from the

<BitArray>:=
m * <byte>[1..]; : byte of flags; MS-Bit = 1 signals one more byte follows

A.4.1.4 Boolean

A single true or false value. The Boolean is differently defined for the following cases:
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A.41.41 Mandatory Boolean

Mandatory Booleans are defined directly in the selector bitarray used for signalling optional attributes. This
saved additional bytes for Boolean values. If bit x of selector is set, the Boolean value is interpreted as being

true, otherwise false.

A.41.42 Mandatory Multiple Booleans

For multiple Boolean values (Boolean value with multiplicity higher then 1) the coding requires as first a
multibyte "n" as counter how many bit of the then following extra bitarray are in use. The bitarray then contains

n valid bi

A.4.1.5 |Date and time information:

The numper of seconds elapsed since the start 1970-01-01T00:00:00 Universal Coordinated"Time (UTQ).

s, coding the same as single Booleans. If n = 0 the bitarray attribute is not existing.

This give$ values for 136 years until 2106, i. e. 2** seconds from the year 1970.

The exact formula for the date and time calculation can be found in CEN ISO/TS 18234-2, Annex D.

<DateTime>:=
<IntUnLo>;

: Date and time

: Number of seconds since 1970~01-01T00:00:00
Universal Coordinated Time (UTC)

A.4.1.5.1| Day selection

This type|gives the possibility to select one or more days of the week to indicate the repetition of an event.

A DaySe€fector attribute can be used to select one or mere week days. The Boolean attributes indicate
whether @ particular day is included in the selection, if thevattribute value is "true", the day is selected. These

seven attfibutes are mandatory Booleans, encoded using-a BitArray.

<DaySejector>:=

<B{tArray>(selector),

if (Bit 0 of selector is set)
<Boolean>(saturday);
if (it 1 of selector is set)
<Boolean>(friday),
if (Bit 2 of selector is set)
<Boolean>(thursday),
if (it 3 of selector is¢set)
<Boolean>(wednesday),
if (Bit 4 of selector is set)
<Boolean>(tuesday),
if (it 50f Selector is set)

<Boolean>(monday),

: DaySelector

: every Saturday

: every Friday

: every Thursday

: every Wednesday

: every Tuesday

: every Monday

if (bit 6 of selector is set)
<Boolean>(sunday),

: every Sunday

EXAMPLE 1 <DaySelector> = 05 hex - Meaning: The event (e. g. service) is repeated every Sunday and Tuesday.

EXAMPLE 2 <DaySelector> = 7E hex - Meaning: The event (e. g. service) is repeated every day except Sunday.
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A.4.1.5.2 Duration

Values of this type define temporal duration, expressed in a number of whole seconds. Values must be
between 0 and 4294967295. Because it is expected that in many cases the amount of the value is low,
variable length coding is used.

<Duration>:= : Time duration
<IntUnLoMB>; : Number of seconds
Al4.1.6 DistanceMetres

stance in integer units of metres.

<DistanceMetres>:=
<IntUnLoMB>; : Distance in integer units of metres.

4.1.7 DistanceCentiMetres

stance in integer units of centimetres.

<DistanceCentiMetres>:=
<IntUnLoMB>; : Distancé.n integer units of centimetres.

Al4.1.8 CRC-word data type
The Cyclic redundancy check (CRC) is a calculated hash value over a defined array of bytes. The d€finition of
a|CRC must include the definition of the array.
<CRC>:= : Cyclic redundancy check
<IntUnLi>; : According to ITU-T polynomial, over an indicated
Range of elements. (See CEN ISO/TS 18234-2
Annex C)
Al4.1.9 FixedPercentage
FixedPercentage defines a fixed percentage value in integer units in the range 0 and 100.
A|fixed pereentage can not be used as an indication of a change, where both negative values and values

o)

rger than.a’100% might be required.

<FixedPercentage>:=

<IntUnTi>;

A

.4.1.10 Probability

Probability defines a percentage value between zero and one with a precision of two decimals. Where zero
denotes no probability and one hundred certainty.

<Probability>:=
<FixedPercentage>; : valid values from 0 to 100
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A.4.1.11 Float

A float defines a number with decimal precision. It is encoded as an IEC 60559 single precision floating point
number (32 bit).

<Float>:=
<IntUnLo>;

1 IEC 60559 single precision floating point number

A.4.1.12 [Severity

Severity i application specific and defined in the range from 1 to 255 where higher values are expected, io be
more severe. Value 0 is predefined as undefined.

<Severity>:=
<IntUnTi>;

: Application specific value of severity

A.4.1.13 |Velocity

Velocity ip integer units of metres per second in the range from 0 to 255.

<Velocity>:=
<IntUnTi>;

: Speed in m/s

A.4.1.14 |Weight
Weight in[integer units of kilogram’s. The value is in the¥ange from 0 to 4294967295, encoded as IntUnLoMF

<Weight>:=
<IntUnLoMB>;

: Weight in kg

A.4.2 Compound data types

A.4.2.1 |Serviceldentifier

A service|identifier is an data type that defines a single service identifier.

<Servicgldentifier>:=
:: gnlgz(s!gg), : Service identification part A
<l U:T;>§2:dC§’; : Service identification part B

: Service identification part C

A.4.2.2 FixedPointNumber

Defines a value from -2147483648.99 to 2147483647.99 with a fixed precision of 2 decimals.

<FixedPointNumber>:=
<IntSiLoMB>(integralPart),
<IntUnTi>(decimalPart);

: integral part of the number
: fraction of 2 decimal digits
values from 0 to 99
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A.4.2.3 Strings

The string of characters is represented by a series of n bytes. These bytes need to be interpreted according to
a character table, which will designate the byte width of each character. The encoding of the characters is
defined in CEN ISO/TS 18234-3. Where multiple code tables are used, an application needs mechanisms to
set the scope of applicability of each table.

<ShortString>:= : Short string
<IntUnTi>(n), : Number of bytes, n
n * <byte>; : String of characters; count of characters depends on
wuoTTT vuumn IU
<LongString>:= : Long string
<IntUnLi>(n), : Number of bytes, n
n * <byte>; : String of characters; count of characters depends on
chosen coding

Al4.2.4 Localised Strings

Al string accompanied with a language code that identifies the language that the string is givep in. The
typ001:LanguageCode is derived from ISO 639:2002 - Codes for the ‘representation of names of lanquages.

<LocalisedShortString>:=
<typ001:LanguageCode>(languageCode), : Specifies the language used for this string.

<ShortString>(string); : Short-string

<LocalisedLongString>:=
<typ001:LanguageCode>(languageCode), : Specifies the language used for this string.

<LongString>(string); : Long string

Al4.2.5 Compound time information

Al4.2.5.1 Timelnterval

The Timelnterval data-structure can be used when an interval in time must be specified with more flexibility
than the simple Duration type allows.

m

ach Timelnterval attribute has a number of optional attributes. It is maximally 101 years long. Each attribute
can be usedjas stand-alone attribute or in combination with other attributes. When an attribute is not given,
the valueszero is implied. Every Timelnterval must specify at least one attribute.
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<Timelnterval>:=
<BitArray>(selector),

if (bit O of selector is set)

<IntUnTi>(years),

if (bit 1 of selector is set)

<IntUnTi>(months),

if (bit 2 of selector is set)

<IntUnTi>(days),

if (bit 3 of selector is set)

<IntUnTi>(hours).

: DaySelector

: Number of years in the range from 0 to 100.
: Number of months in the range from 0 to 12.
: Number of days in the range from 0 to 31.

: Number of hours in the range from 0 to 24.

if (t

if (4

it 4 of selector is set)

<IntUnTi>(minutes),
it 5 of selector is set)

<IntUnTi>(seconds);

: Number of minutes in the range from 0 to 60.

: Number of seconds in the range from 0 to 60.

A.4.25.2

The Time
the simpl

one attril
values 0-

TimePoint

130.

Point data structure can be used when a point in time must be specified with fewer granularities tha
e DateTime allows. Each TimePoint attribute has a number of optional attributes. Each attribute c4
be used as stand-alone attribute or in combination with other attributes. Every, TimePoint must specify at lea
ute. In binary encoding, 1970 is subtracted from the year, mapping the range 1970-2100 to th

<TimeP
<B
if (K
if (k
if (k
if (K
if (K

if (4

pint>:=

tArray>(selector),

it 0 of selector is set)
<IntUnTi>(year),

it 1 of selector is set)
<IntUnTi>(month),

it 2 of selector is set)
<IntUnTi>(day),

it 3 of selector is set)
<IntUnTi>(hour),

it 4 of selector is set)
<IntUnTi>(minute),

it 5 of selector is set)

<IntUnTi>(second);

: DaySelector

: The yearin the range from 1970 to 2100.

: Number of months in the range from 1 to 12.
: Number of days in the range from 1 to 31.

: Number of hours in the range from 0 to 23.

: Number of minutes in the range from 0 to 59.

: Number of seconds in the range from 0 to 59.

A.4.2.5.3

The time
start but
TimeTool

TimeToolKit

or in com

toolkit allows different date and time information to be described. For example where an event has
ho knewn end-time. In such a case we should used only a start point but omit an end-time. Eaq
kit attribute has a number of optional attributes. Each attribute can be used as a stand-alone attribu
bination with other attributes. Every TimeToolkit must specify at least one attribute. For a timestan

te

the DateTime type should be used.
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<TimeToolkit>:=

<BitArray>(selector), : 1 byte containing 5 switches
if (bit O of selector is set)

starting time (e.g. open from)
if (bit 1 of selector is set)

can be used only together with a start time

<TimePoint>(startTime), : An event time point (e.g. flight departure) or an event

<TimePoint>(stopTime), : An event stopping time (e.g. open to). The stop time

if (bit 2 of selector is set)

<Timelnterval>(duration), : A time interval (e.g. free parking limit)
if (bit 3 of selector is set)

<typ002:SpecialDay>(specialDay), : Relevant days of a certain type (e.gf Wweekdays or
holiday)

if (bit 4 of selector is set)

<DaySelector>(daySelector); : Gives the option to specify‘days of the week

Al.4.3 Table definitions

Al4.3.1 Table entrye

n TPEG much information is based on tables. These tables represent clearly defined groupings of pr
concepts. The idea is to inform the device about the concept and let the device choose the bes
presentation of this concept in the context of the other parts of the TPEG message. This approach m
devices can present concepts e.g. in any languyage or even as graphical icons. This Table data

s¢rves as a basis for all tables used in the toolkits and applications.

Altable can have up to 256 entries.

e-defined

possible
eans that
type only

<Table>:=
<IntUnTi>(entry); : The corresponding table defines valid entries of a
table

Al4.3.2 Tables of general use

Spme tables are of general use in different TPEG Applications, therefore this clause describes the
those tables.

Al4.3.3>-Typ001:LanguageCode

tontent of

30-639:2002 - Codes for the representation of names of languages See Clause A 4 4 1 for values

<Typ001:LanguageCode>:=
<Table>; : Specifies the language
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A.4.3.4 Typ002:SpecialDay

The SpecialDay table lists special types of days, such as “public holiday” or “weekdays” and similar. See
Clause A.4.4.2 for values.

<Typ002:SpecialDay>:=
<Table>; : Identifies the special day

A.43.5 Typ003:CurrencyType
Currency[lype, based on the three-alpha codes of ISO 4217. See Clause A.4.4.3 for values.

<Typ003:CurrencyType>:=
<Table>; : Three-alpha codes of ISO 4217

A.4.3.6 |Typ004:NumericalMagnitude

At a numper of places within TPEG’s applications there is a need to use a number to describe a quantity pf
people, gnimals, objects, etc. The range of the number needs to be at least from 0 to a few million. At the
bottom end of this range, numbers need to be in unit intervals, up to 50. Above 50, tens may be used up fo
500, then hundreds up to 5000. This same principle is required for each decade. The table contains unsigned
integer values in the range 0 to 3000000 with decreasing precision,.See Clause A.4.4.4 for the translated
values. For a formal mathematical definition of numerical magnitude values, refer to AnnexB pf
ISO/TS 1B234-2.

<Typ004:NumericalMagnitude>:=
<Table>(n); : Numérical magnitude

A.4.3.7 |(Typ005:CountryCode
This tablg lists countries as defined by ISO 3166-1. See Clause A.4.4.5 for values.

NOTE "undecodable country" is to be-used by a client device unable to read the typ005 code used by a servige
provider - ho code value for this word is.ever transmitted.

<Typ00%:CountryCode>:=
<Tqble>; : Countries as defined by ISO 3166-1

A.4.3.8 |Typ006:OrientationType

This is the table’of values of the compass orientation like “north-west”. See Clause A.4.4.6 for values.

<Typ006-OfientationFype>:=
<Table>; : Denotes a compass orientation

A.4.3.9 Typ007:Priority

This is the table of values of the priority of messages. See Clause a.4.4.7 for values.

<TypO007:Priority>:=
<Table>; : Denotes priority of a message
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A.4.4 Tables

A.4.41 typ001:LanguageCode

ISO 639:2002 - Codes for the representation of names of languages. The Comment column lists the
2-alpha codes of ISO 639-1.

Code Reference-English Language Name g-(:lgwae::)de
000 Unknown

001 Afar aa
002 Abkhazian ab
003 Avestan ae
004 Afrikaans af
005 Akan ak
006 Ambharic am
007 Aragonese an
008 Arabic ar
009 Assamese as
010 Avaric av
011 Aymara ay
012 Azerbaijani az
013 Bashkir ba
014 Belarusian be
015 Bulgarian bg
016 Bihari bh
017 Bislama bi
018 Bambara bm
019 Bengali bn
020 Tibetan bo
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021 Breton br
022 Bosnian bs
023 Catalan ca
024 Chechen ce
025 Chamorro ch
026 Corsican co
027 Cree cr
028 Czech cs
029 Church Slavic cu
030 Chuvash SV
031 Welsh cy
032 Danish da
033 German de
034 Divehi dv
035 Dzongkha dz
036 Ewe ee
037 Greek el
038 English en
039 Esperanto eo
040 Spanish es
041 Estonian et
042 Basque eu
043 Persian fa
044 Fulah ff

045 Finnish fi

046 Fijian fj

047 Faroese fo
048 French fr

049 Western Frisian fy
050 Irish ga
051 Scottish Gaelic gd
052 Galician gl
053 Guarani gn
054 Gujarati gu
055 Manx gv
056 Hausa ha
057 Hebrew he
058 Hindi hi
059 Hiri Motu ho
060 Croatian hr
061 Haitian ht
062 Hungarian hu
063 Armenian hy
064 Herero hz
065 Interlingua (International Auxiliary Language Association) |ia
066 Indonesian id
067 Interlingue ie
068 Igho ig
069 Sichuan Yi ii

070 Inupiaq ik
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071 Ido io
072 Icelandic is
073 Italian it
074 Inuktitut iu
075 Japanese ja
076 Javanese v
077 Georgian ka
078 Kongo kg
079 Kikuyu ki
080 Kaanyama ki
081 Kazakh kk
082 Kalaallisut ki
083 Khmer km
084 Kannada kn
085 Korean ko
086 Kanuri kr
087 Kashmiri ks
088 Kurdish ku
089 Komi kv
090 Cornish kw
091 Kirghiz ky
092 Latin la
093 Luxembourgish Ib
094 Ganda lg
095 Limburgish li
096 Lingala In
097 Lao lo
098 Lithuanian It
099 Luba-Katanga lu
100 Latvian Iv
101 Malagasy mg
102 Marshallese mh
103 Ma-ori mi
104 Macedonian mk /sl
105 Malayalam ml
106 Mongolian mn
107 Moldavian mo
108 Marathi mr
109 Malay ms
110 Maltese mt
111 Burmese my
112 Nauru na
113 Norwegian Bokmal nb
114 North Ndebele nd
115 Nepali ne
116 Ndonga ng
117 Dutch nl
118 Norwegian Nynorsk nn
119 Norwegian no
120 South Ndebele nr
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121 Navajo nv
122 Chichewa ny
123 Occitan ocC
124 Ojibwa [o]]
125 Oromo om
126 Oriya or
127 Ossetian 0s
128 Panjabi pa
129 Pa-li pi
130 Relish pt
131 Pashto ps
132 Portuguese pt
133 Quechua qu
134 Raeto-Romance rm
135 Kirundi rn
136 Romanian ro
137 Russian ru
138 Kinyarwanda rw
139 Sanskrit sa
140 Sardinian sC
141 Sindhi sd
142 Northern Sami se
143 Sango sg
144 Serbo-Croatian sh
145 Sinhalese Si
146 Slovak sk
147 Slovenian sl
148 Samoan sm
149 Shona sn
150 Somali SO
151 Albanian sq
152 Serbian sr
153 Swati SS
154 Southern Sotho st
155 Sundanese su
156 Swedish sv
157 Swalhili SW
158 Tamil ta
159 Telugu te
160 Tajik tg
161 Thai th
162 Tigrinya i
163 Tlrkmen tk
164 Tagalog tl
165 Tswana tn
166 Tonga to
167 Turkish tr
168 Tsonga ts
169 Tatar tt
170 Twi tw
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171 Tahitian ty
172 Uighur ug
173 Ukrainian uk
174 Urdu ur
175 Uzbek uz
176 Venda ve
177 Viethnamese Vi
178 \Volaplk \e}
179 Walloon wa
180 Welef WO
181 Xhosa xh
182 Yiddish yi
183 Yoruba yo
184 Zhuang za
185 Chinese zh
186 Zulu zu
Al4.4.2 typ002:SpecialDay
The SpecialDay table lists special types of days, such as public holiday. and similar.
Cpde Reference-English ‘word’ (Comment Example
000 unknown
0¢1 weekdays Monday to Friday
0¢2 weekends Saturday and Sunday.
003 holiday
004 public holiday
0¢5 religious holiday e.g. Christmas Day
006 federal holiday
0¢7 regional holiday
008 national holiday e.g. In UK: Mayday
009 school days
010 every day

Al4.4.3 typ003:CurrencyType

CurrencyType, basédon the three-alpha codes of ISO 4217.

Code Reference-English ‘word’ |[Comment
000 unknown
001 AED

002 AFA

003 ALL

004 AMD
005 ANG
006 AOA
007 ARS

008 AUD
009 AWG
010 AZM
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011 BAM
012 BBD
013 BDT
014 BGN
015 BHD
016 BIF
017 BMD
018 BND
019 BOB
020 BRL
021 BSD
022 BTN
023 BWP
024 BYR
025 BZD
026 CAD
027 CDF
028 CHF
029 CLP
030 CNY
031 COP
032 CRC
033 CSD
034 CupP
035 CVE
036 CYP
037 CZK
038 DJF
039 DKK
040 DOP
041 DzD
042 EEK
043 EGP
044 ERN
045 ETB
046 EUR
047 FJD
048 FKP
049 GBP
050 GEL
051 GGP
052 GHE
053 GIP
054 GMD
055 GNF
056 GTQ
057 GYD
058 HKD
059 HNL
060 HRK
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061 HTG
062 HUF
063 IDR
064 ILS
065 IMP
066 INR
067 IQD
068 IRR
069 ISK
040 JER
071 JMD
072 JOD
073 JPY
074 KES
075 KGS
076 KHR
077 KMF
078 KPW
079 KRW
080 KWD
081 KYD
082 KZT
083 LAK
084 LBP
085 LKR
086 LRD
087 LSL
088 LTL
089 LVL
090 LYD
091 MAD
092 MDL
093 MGA
094 MKD
095 MMK
096 MNT
097 MOP
098 MRO
099 MTL
100 MUR
101 MVR
102 MWK
103 MXN
104 MYR
105 MZM
106 NAD
107 NGN
108 NIO
109 NOK
110 NPR
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