INTERNATIONAL ISO
STANDARD 17572-2

Second edition
2015-01-15

Intelligent transport systems (I'T|S) —
Location referencing for geographic
databases —

Part 2:
Pre-coded location references (pre-
coded profile)
Systemes intelligents de transport (SIT) — Localisation poyir bases de
données géographiques —

Partie 2: Lacalisations précodées (profil précodé)

-_— Reference number
= N— 1SO 17572-2:2015(E)

©1S0 2015


https://standardsiso.com/api/?name=7c456280d0a255e0356f8b3c3408eada

ISO 17572-2:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2015
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=7c456280d0a255e0356f8b3c3408eada

ISO 17572-2:2015(E)

Contents

FOT@WOT .........cocccooveeee s
IIETOAUCEION......ooccce s
1 SCOPIC ...t
2 Normative references

3 Terms and definitions

4' Abbl cv;atcd tcn IS

5 Requirements for a location referencing standard................ e
6 Conceptual data model for location referencing methods ...t
7 Specification of pre-coded location references

7.1 General CONCEPL ...

7.2 Location database creation and updating.......

7.3 Location database provision ...

7.4 Location database USAZE. ... oot
8 Implementations at PreSeNT . ... e

8.1 (L] 1 T=) - | OO S

8.2  Vehicle Information and Communication Systean\(VICS)..

8.3 Traffic Message Channel (TMC)/ALERT-C Specification....

8.4 Korean node link ID SyStem ... e,

8.5 Road Section Identification Data St ...y e
Annex A (informative) Logical format for VICS link{ocation ...
Annex B (informative) ALERT-C location reference, TPEG2 logical structure.....................]
Annex C (normative) ALERT-C location reference, TPEG2 binary representation...............|
Annex D (normative) ALERT-C location reference, TPEG2 XML representation.......|
Annex E (informative) Korean node-link location reference, TPEG2 logical structure.........
Annpex F (normative) Korean nede-link location reference, TPEG2 binary representation
Annex G (normative) Korean node-link location reference, TPEG2 XML representation ...,
Annex H (informative)-Road Section Identification Data set ...
BIDJHOZTaPIY . ... et

© ISO 2015 - All rights reserved

iii


https://standardsiso.com/api/?name=7c456280d0a255e0356f8b3c3408eada

ISO 17572-2:2015(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex
assessmen
to Trade (1

The comm

This secon
revised.

ISO 17572
Location re

Part 1:

Part 2:
Part 3:

s drawn to the possibility that some of the elements of this document may be the subjeq
ts. ISO shall not be held responsible for identifying any or all such patent rights. Detai
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

blanation on the meaning of ISO specific terms and €xpressions related to conforn
[, as well as information about ISO’s adherence to the WTO principles in the Technical Barn
BT) see the following URL: Foreword - Supplementary information

ttee responsible for this document is ISO/TC 204; Intelligent transport systems.

 edition cancels and replaces the first edition (ISO 17572-2:2008), which has been technid

consists of the following parts, under the general title Intelligent transport systems (ITS
ferencing for geographic databases:

General requirements and conceptual model
Pre-coded location references (pre-coded profile)

Dynamic location¥eferences (dynamic profile)

are
the
the

t of
s of
| /or

not
hity

iers

ally

© ISO 2015 - All rights rese

rved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=7c456280d0a255e0356f8b3c3408eada

ISO 17572-2:2015(E)

Introduction

Alocation reference (LR) is a unique identification of a geographic object. In a digital world, a real-world
geographic object can be represented by a feature in a geographic database. An example of a commonly
known location reference is a postal address of a house. Examples of object instances include a particular
exitramp on a particular motorway, aroad junction, or a hotel. For efficiency reasons, location references
are often coded. This is especially significant if the location reference is used to define the location for
information about various objects between different systems. For intelligent transport systems (ITS),

many different types of real-world objects will be addressed. Amongst these, location referencing of the

roa

Communication of a location reference for specific geographic phenomena, correspondingt
geopraphic databases, in a standard, unambiguous manner is a vital part of an integrated

in which different applications and sources of geographic data will be used. location 1
metlhods (LRMs, methods of referencing object instances) differ by applications, by the dat

objects in
TS system
eferencing
odel used

a
to dreate the database, or by the enforced object referencing imposed by the{specific mappli‘}lg system

usefl to create and store the database. A standard location referencing method allows for
and unambiguous identification of object instances representing the same geographic phe

a common
nomena in

different geographic databases produced by different vendors, for varied applications, and operating on

multiple hardware/software platforms. If ITS applications using digital map databases are
widespread, data reference across various applications and systems has to be possible. |
prepared on one system, such as traffic messages, has to beinferpretable by all receiving
stamdard method to refer to specific object instances is essential to achieving such objective

Jap4n, Korea, Australia, Canada, the US, and European ITSbodies are all supporting activitieg
refdgrencing. Japan has developed a Link Specificatigorndor VICS. Japan has developed the Ra
Idenmtification Data set which uses road sections and'reference points after the publication
edifion of this part of ISO 17572 in 2008. In Eurepe, the RDS-TMC traffic messaging syste
developed. In addition, methods have been developed and refined in the EVIDENCE and AGO
basgd on intersections identified by geogrdphic coordinates and other intersection descrip
US, |standards for location referencing hdve been developed to accommodate several differe
refgrencing methods.

Thi
oth
con
be

br committees or standardization bodies can subsequently consider extending it to a m
Lext). In addition, this edition does not deal with public transport location referencing; thi
lealt with in a later edition.

5 International Standard proyides specifications for location referencing for ITS system$

to become
hformation
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D .

of location
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of the first
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INTERNATIONAL STANDARD

ISO 17572-2:2015(E)

Intelligent transport systems (ITS) — Location referencing
for geographic databases —

Part 2:
Pre-coded location references (pre-coded profile)

1

Thi
int
enc
objé

Scope

5 International Standard specifies location referencing methods (LRMs) that'describ
he context of geographic databases and will be used to locate transport-rélated pheno
bder system as well as in the decoder side. This International Standard defines what is me
cts and describes the reference in detail, including whether or not components of the re

mandatory or optional, and their characteristics.

Thi

Thi
req

Thi

Log
phy

Itis

2

5 International Standard specifies two different LRMs:
pre-coded location references (pre-coded profile);
dynamic location references (dynamic profile).

5 International Standard does not define a physicalformat for implementing the LRM. H
1irements for physical formats are defined.

5 part of ISO 17572 specifies the pre-coded lacation referencing method, comprising
specification of pre-coded location referénces (pre-coded profile),
logical format for VICS link locatien-{see Annex A),

TPEG physical format for ALERT-C-location references (see Annex B, Annex C, and Anne

b locations
nena in an
hnt by such
ference are

wever, the

k D),

logical format for Road Section Identification Data set (see Annex H).

ical formats of-the implementations at present are described as informative; on the ¢
sical formatsofthe implementations at present are described as normative in the annex¢

consistént with other International Standards developed by ISO/TC 204 such as ISO 148

Nermative references

TPEG physical format fer'\Korean node-link ID references (see Annex E, Annex F, and Anijiex G), and

ther hand,
S,

25.

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 17572-1, Intelligent transport systems (ITS) — Location referencing for geographic databases — Part 1:

Gen

3

eral requirements and conceptual model

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 17572-1 and the following

app

ly.
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3.1
major link
directed link in a road network

4 Abbreviated terms
ALERT Advice and Problem Location for European Road Traffic

DATEX Data Exchange (protocol for exchange of traffic and travel information between traffic
centres)

GCId generic component identifier

GDF Geographic Data File

ID identifier

ITRF International Terrestrial Reference Frame

LDB location database

LI location information

LR location referencing (or reference)

LRM location referencing method

LRS location referencing system

LRP location referencing procedure

MOCT Ministry of Construction and Transpotrtation (Republic of Korea)

RDS Radio Data System

SOEI System Operating and Exchanging Information

TMC Traffic Message Channel

TPEG Transport ProtodehExpert Group

TTI Traffic and Traveller Information

UTM UniversaltTransverse Mercator

VICS Vehiele Information and Communication System

RSIDs Road Section Identification Data set

5 Requirements for a location referencing standard
For details, see ISO 17572-1:2014, Clause 4.

For an inventory of location referencing methods, see ISO 17572-1:2014, Annex A.

6 Conceptual data model for location referencing methods

For details, see ISO 17572-1:2014, Clause 5.

2 © IS0 2015 - All rights reserved
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For examples of conceptual data model use, see ISO 17572-1:2014, Annex B.

7

7.1

Specification of pre-coded location references

General concept

Pre-coded location referencing is a method which makes use of end-user client devices carrying a
location database (LDB) that is exactly the same as the corresponding location database used by a
service provider of a particular message being exchanged. All pre-coded location referencing methods

sha

lcharatha concant of dafining 2 comaonly uead databhaca of INe Thic concant bhac hogo
€6

int
tha
loca

The
refe
the
on 4

all i
pro
IDs

e past for technologies such as RDS-TMC and VICS to allow an (over-the-air) interface toh

| defined database containing all locations to be codable (location ddtabase creation). In
step, this database is provisioned via various means into the service providers database as \
'eceiving systems (location database provisioning). The third step is in real-time wher
vider can now make use of that database and reference to lgcations by using the newly

OO C -t C CoOTCo P T o O CTrg o™ IOy oo oot oo o T O T 07 T Ity COTCep T o TtT

uses compact code values (IDs) in the corresponding databases to express particular
tions of various types.

developed
e designed
pre-coded

location referencing method here is divided into three steps performed torimplement the location
rencing system. The first step is a process of defining the database of location IDs for a givén area and
corresponding road network. In this step, different service providers and systems proyider agree

(location database usage). See Figure 1, which illustrates.this concept.

QP ID
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Event , Traffic Jam*“
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Location

the second
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LDB
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Figure 1 — General concept of pre-coded location referencing system
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7.2 Location database creation and updating

The different location referencing systems more or less support standardized ways to create a new
release of alocation database. All of them share a conceptual model specifying how the differentlocation
categories specified in ISO 17572-1 are related to each other. This specification, together with some
guiding literature, helps the community to create new releases of the location database.

7.3 Location database provision

After fmallzatlon of the creatlon process the newly created location database is prov151oned into the

devices with—1

update. Th
able to dist
correctnes

7.4 Loc3

A service 1]
according
additional
locationre
additional
for the giv|

locatlon referencmg system has to ensure that the encodmg and the decoding ent1t1es
inguish which release (version) of the database is in use because no conclusion regatrding
5 of the location can be made based on the contents of the IDs alone.

ition database usage

Lo specified rules a location reference out of the list of location Ws-available and can
pttributes to it, to define more precisely which part of the road network is referred to.

attributes. Presuming that the receiving system has the act@ial database available, it se
en location IDs and applies the additional attributes according to the location referen

specificatipn. Doing so, the decoder provides the same location definition as requested by the ser

provider.

8 Implémentations at present

8.1 Gen

Different i
time. Somsd

bral

of them are captured in another International Standard and some of them need some nj

specificatipn here. This clause provides alist of presently known pre-coded location referencing meth

and introd
the differe

Ices them shortly. It also pefer's the reader to the different documents needed to fully appl
ht implementations.

8.2 Vehicle Information.and Communication System (VICS)

8.2.1 Lo¢

Vehicle Inf]

ration database creation

the basis fi
base map ¢

Figure 2, w

prmationtand Communication System specifies in Reference [2] a digital map databasg
r other'map provider to adopt the different map IDs into their own digital map. The dig
onsists of nodes and road elements which build up a complete street map on level zero.

ase
are
the

rovider, using the current release data set, then creates messages with*location refererces

put
The

ference sent to the receiving system then consists of alist of one g more location IDs and spme

eks
fing
Vice

mplementations of pre-coded logation referencing have already been specified for spme

ore
ods
y to

P as
ital
See

hich-definesthe-conceptualdatamedeforthismap——— |
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class Logical Model Of VICS System /

2ndary Mesh 2ndary Mesh Location
Code
— —
Location VICS Link ID
RETETEICE ‘ // \\
’ POI Location Link Location 1 {
Offset Point of Major | . Major Link JDRM Nofle ID
. +ison
- Link 7
+represented by/1..*
+starts at +bounds
Road Element Nodes
+ends at +bounds

8.2

All
of V

Figure 2 — Logical data model of VICS digital base map

2 Location.database usage

br any partof the specified digital map database can be referred to by a location reference
ICS-Link-IDs, 2ndary-Mesh-Codes, and offsets. The specification in Reference [1] defin
digitizedlocation IDs have to be coded to build up a more sophisticated location.

consisting
bs how the

8.3 Traffic Message Channel (TMC)/ALERT-C Specification

8.3.

1 General

The location referencing rules defined in ISO 14819-3[11] address the specific requirements of Traffic
Message Channel (TMC) systems, which use abbreviated coding formats to provide TTI messages over
mobile bearers (e.g. GSM, DAB) or via exchange protocols like DATEXII. In particular, the rules address
the Radio Data System Traffic Message Channel (RDS-TMC), a means of providing digitally-coded traffic
and travel information to travellers using a silent data channel (RDS) on FM radio stations, based on the
ALERT-C protocol.[10]
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8.3.2 Location database creation

Location types and subtypes are required for language independence of the information given, and to

tell the rec

eiving system what data fields to expect.

At the highest level, locations fall into three categories:

a)
b)

area locations;

linear locations;

ocations

c) pointl

RDS-TMC 1
using a loc
the specifi
to area loc:
buildsup a
that has be

8.3.3 Lo

Alocation
in the locat
within the
attribute e
additional

connected network of pointlocations. Further information can be found in @coding handb
en written by the TMC forum.[4]

fation database usage

D in such a message refers and serves as a tabular “address” ¢f the pre-stored location det
ion database used by the service. A real world location canhave more than one point loca

bcation tables use a hierarchical structure of pre-defined locations. Locations are identified
htion ID. A system of pointers provides upward references to higher-level locations of which
bd location forms a part. As such, all point locations belong to linear locations and‘they refer
itions. Point locations additionally refer to a succeeding and a preceding point location which

ook

ails
fion

same location table, which can be expressed by one point location code and an addit

attribute direction allows to extend from a point location into positive or into neg

direction according to the point location direction defined.ifi*the location database.

8.4 Kor

8.4.1 Ge

The Minist
system for]
made up of
Korea.[3]

8.4.2 Lo
In principl

standard n
and digital

8.4.3 Lo¢

ran node link ID system

heral

ry of Construction and Transportdtion (MOCT) of Korea has developed a standard node-
ITS in 2004 for effective exehange of real-time traffic information. The node and link I
10 digits. Korean standard\node-link ID is the standard location ID for TPEG-Loc service

ration database création

b, road authoritiés create and manage standard node-link IDs and digital base map for t}
ode/link aceording to Reference [6], which was published by MOCT. MOCT verifies the
base mdp,/then officially distributes them.

ration database usage

ignal
xtent which counts the steps of succeeding point location to be added to the location. An(i{her

1ve

ink
D is
sin

ose
IDs

Any node or link ID can be served as location ID in location referencing system, but currently, only link

ID is used i

n currently implemented systems.

8.5 Road Section Identification Data set

8.5.1 General

The Road Section Identification Data set was developed to enable exchanging various static/dynamic
information on road network.

The location of the information is represented by an appropriate road section with a reference point and
a distance from the reference point.

© ISO 2015 - All rights rese
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In this part of ISO 17572, a profile of road section identification and reference point identification
required in the Road Section Identification Data set are provided. Definition of each link and node
corresponding to respective road maps is out of scope.

As permanent ID set is specified in the system, Road Section Identification Data set is independent from
avoidable change caused by road map revision.

8.5.

2 Location database creation

Road Section Identification Data set creates an authority table for section IDs and reference point IDs.

8.5

Roa
reld
infd

3 Location database usage

d Section Identification Data set is expected to use for exchanging various location i
ted road between different players. For example, road authorities use this methed to pr
rmation to private sectors.

hformation
ovide road
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A.1 Des

A.1.1 Geperal

Logical format for VICS link location

Annex A

(informative)

The subsefiuent clauses define data elements used for building up the VICS link location refergnce
(database @isage). Different descriptions of the data structure help to understand the concept. It congists
of alocatiop information (LI) header and location content as shown in Figure A.1, with.the latter further
subdivided functionally into coordinates, descriptors, and offset information. Figlire A.2 describes|the
structure gf the LI main in the form of a UML diagram. A.3 and A.4 do define different views on a logical

format.

All or any gart of the LI can be omitted optionally if it is possible to refer/to alocation between databases
without al| or any part of LI content by defining unambiguous rules' for a physical format and by

establishing a management system.

Information

»
P

Location
Header

Location
Content

\ 4

Figure A.1 — Outline diagram of the logical structure

Coordinates
Header

Coordinates
|Iaformation

User-
defined
Extension

Road
Descriptor
Header

Road
Descriptor
Information

Offset
Header

Offset
Informatior]
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cd VICSLinkReference /

VICSLi

nkReference

Location Section Header

+ Location_Information_Type: vir001:LocationInformationType

0.1 A

PrecodedTableName

Location Section Information

/

Coordinates Section Header

N

vint: int [0..1]
vStr: string [0..1]

0.1

PrecodedTableVersion

+ wint: int[0..1]
+ vStr string [0..1]

CoordinateType: enum
BlockCodeTable: enum [0..1]
RegionCodeTable: enum [0..

AbsoluteCoordinateUnit: enum [0..1]
RelativeCoordinateUnit: enum [0..1]

HorizontalError: enum [0..1]
HightEmor: enum [0..1]

extensionldentifier: int
extensionName: string
extensionType: enum
extensioninformation: octets

1]

+ 4+ + 4

User Defined Extension
1.+

Coordinates Section Information

lockCode

+ vint: int

RegionCode

+ vl

nt: int

AN

W

Road Descriptor Section Infi

rmation

+ roadName: string

+ roadNumber: int

RelativeCoordinate

AbsoluteCoordinate

+ longit

+ latitude: decimal
+ altitude: decimal [0..1]

ude: decimal

+ longitude: decimal
+ latitude: decimal L
+ altitude: decimal [o.ﬂ.

»

RoadDescripfor

0.+

Road%g}?ripwr Section Header

+ roadName: string [(.1]
+ roadNumber. string[0..1]
© + linkd: string [0..1]
+ rog orType: int + intersectionName: gtring [0..1]
+ o fiptorSize: int ) . ) + intersectionNumber] string [0..1]
+ &m rOfRoadDescriptorSectionIinformation: int + nodeld: string [0..1
SN + brunnelName: string [0..1]
0.1
offsetinformationHeader
&etﬁecﬁonlnformaﬁon
0.+ + offsetType: int
Offset | + definitionOffsetOrigin: int
" P o~ + offsetDistanceUnit: int
2 aitineDisancairomOrigin AN + offetAngleUnt int
+ vehicleDrivingDistances int
+ Direction: int N
Figure A.2 — Outline diagram of the logical structure in UML
A.1l2 Data values
Tabje A.1 lists all specific values of enumerations used in the location reference format in this annex.

Table A.1 — Enumerations used in the location reference format in this anner(

Data value name

Definition

basemapl A parameter specifying that the location is digitized on a map of 1/2 500~1/10 000
scale

basemap?2 A parameter specifying that the location is digitized on a map of 1/25 000~1/50 000
scale

basemap3 A parameter specifying that the location is digitized on a map of more than 1/100 000
scale

ddmmss A parameter specifying a coordinate is expressed using decimal integer value of degree,
minute, and second

degree A parameter specifying that a unit of coordinates is degree

errorl A parameter specifying that a height error is less than 1 m

©1S0 2015 - All rig

hts reserved


https://standardsiso.com/api/?name=7c456280d0a255e0356f8b3c3408eada

ISO 17572-2:2015(E)

Table A.1 (continued)
Data value name Definition
error2 A parameter specifying that a height error is less than 10 m
extensiontypel|2|...n |The type of user-defined extension of which n different enumerated values are speci-
fied in the User-Defined Extension Header data frame
absolute A parameter specifying that a coordinate system is absolute
relative A parameter specifying that a coordinate system is relative
grid A parameter specifying that the coordinate has a grid code
Relative_X The horizontal X value of relative coordinates of a point
Relative_ Y The horizontal Y value of relative coordinates of a point
Relative_Z The value of height in relative coordinates of a point
pgridl A parameter specifying that a coordinate has a private grid
rctl A parameter specifying that region code table 1 is used
rct2 A parameter specifying that region code table 2 is used
rectc A parameter specifying that a coordinate system is rectangular
second A parameter specifying that a unit of absolute coordinatésis second
secondul A parameter specifying that a unit of relative coordinates is normalized
secondu?2 A parameter specifying that a unit of relative coordinates is some value
utmp A parameter specifying that the blocking is the UTM primary mesh dividing
utms A parameter specifying that the blockingdsthe UTM secondary mesh dividing
X The value of horizontal axis on relativeicoordinates
y The value of vertical axis on relative coordinates
vA The value of height in relative*cpordinates

A.1.3 Dalta elements

In Table A.P, the maximum value (labelled with MAX) in the column “Valid value rule”, is specified first
when defirjing unambiguous rules for a physical format by establishing the system implementation

A.1.4 Dalta frames
See Table A.3.
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A.2 Detailed diagram of logical structure

Lrp1-linf : Location information of Location referencing procedure 1
Isheader : Location Section Header

ptname : Precoded Table Name

ptversion : Precoded Table Version

linft - Location Information Type

Isinf . Location Section Information

cshi : Coordinates Section Header

ct . Coordinate Type

bct : Block Code Table

rct—Regiom code T1abie

acu : Absolute Coordinate Unit

rcu : Relative Coordinate Unit

horerr : Horizontal Error

hterr  : Height Error

numcsi . Number of Coordinates Section Information
csi . Coordinates Section Information (numcsi occurrences)
numblocks : Number of Blocks

bcodes : Block Code (numblocks occurrences)
numregion . Number of Regions

rcodes : Region Code (numregions occurrences)
numac : Number of Absolute Coordinates

ac : Absolute Coordinate (numac occurrences)

lat . Latitude

lon : Longitude

alt : Altitude
numrc : Number of Relative Coordinates
rc : Relative Coordinate (numrc occurrencés)
X : Relative X
Y : Relative Y
z : Relative Z
rdsh : Road Descriptor Section Headgr

rdt : Road Descriptor Type

rdsize : Road Descriptor Size

numrdsinf : Number of Road-Descriptor Section Information
rdsinf . Road Descriptor Segtion Information (numrdsinf occurrences)
humrd : Number of Road:Descriptor

rds : Road Descriptor (numrd occurrences)

rname : Road.Name
rnum 'R umber
linkid LinkID

intersecthame . Intersection Name
intersectid . Intersection Number
nodeid " : Node ID
elname  : brunnel Name

ecthdr : offset Information Header
offsett . Offset Type
defoffsetorg : Definition Offset Origin
offsetdu: Offset Distance Unit
offsetau . Offset Angle Unit
numoffinf  : Number of Offset Section Information
offsectinf  : Offset Section Information (numoffinf occurrences)
noffset . Number of Offsets
offsets : Offsets (noffset occurrences)
lairlinedfo  : Airline Distance fromOQrigin

angle : Angle
vehicledrivingd : Vehicle Driving Distance
direction  : Direction

UDExt : User-defined Extension
UDExtHeader : User-defined ExtensionHeader
lextID  : Extension Identifier

lextName  : Extension Name
lextType : Extension Type
UDEXxtinf : User-defined Extensionlnformation

[< user-defined data elements and/or nested data frames >

18 © IS0 2015 - All rights reserved
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A.3 Structure in ASN.1

ISO 17572-2:2015(E)

ader
formation

ion
n Type

_Header
_Informa-

on

~Unit
~Unit

es

Lrpl-linf DEFINITIONS::= --Lrpl-linf: Location information of Location
referencing procedure 1
BEGIN
EXPORTS
Lrpl-1linf;
IMPORTS
Precoded-Table, Blockcode-Table;
Lrpl-linf::= SEQUENCE ({
lsheader Lsheader OPTIONAL, -Location_ Section JH4
lsinf Lsinf -Location_ Section 'Lj
}
[.isheader::= SEQUENCE {
ptname UTF8String OPTIONAL, -Precoded(Table Namd
ptversion Ptversion OPTIONAL, -Precoded\ Table Verd
linft Linft OPTIONAL -Locafion Informatid
}
Ptversion: := CHOICE ({
vint INTEGER,
vstr UTF8String
}
[[inft::= ENUMERATED ({
point,
line,
area
}
[[sinf::= SEQUENCE ({
cshi Csih OPTEQONAL, -Coordinates Sectior
csi Csi QPTIONAL, -Coordinates Sectiorf
tioh B
udext UDExt OPTIONAL -User-Defined Extens]
}
Csih::= SEQUENCE ({
ct Ct OPTIONAL, -Coordinate Type
bct Bct OPTIONAL, -Block Code Table
rct Rct OPTIONAL, -Region Code Table
acu Acu OPTIONAL, -Absolute Coordinatd
rcu Rcu OPTIONAL, -Relative Coordinatg
horerr Horerr OPTIONAL, -Horizontal Error
hterr Hterr OPTIONAL, -Height Error
numcsi INTEGER OPTIONAL —Number:of_Coordinat
-Information
}
Ct /%=VENUMERATED {
absolute,
TSIative,
grid
}
Bct::= ENUMERATED {
utms,
utmp,
rectc,
pgridl
}
Rct::= ENUMERATED ({
rctl,
rct2,

}

© ISO 2015 - All rights reserved
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Acu: := ENUMERATED ({
degree,
ddmmss,
second
}
Rcu: := ENUMERATED {
secondul,
secondu?2
}
Horerr::= ENUMERATED {
basemapl,
bas¢map2,
bas¢map3
}
Hterr:{= ENUMERATED ({
err¢rl,
err¢pr2
}
Csi::=|SEQUENCE {
nunlplock INTEGER OPTIONAL, -Numbe®~pf Blocks
bcodes SEQUENCE (SIZE (0..MAX)) OF INTEGER, -Blo&k ‘Codes
numfegion INTEGER OPTIONAL, -Number of Regions
rcodes SEQUENCE (SIZE (0..MAX)) OF INTEGER, -Reégion Codes
numgc INTEGER OPTIONAL, —Number of Absolute
Coordinates
ac SEQUENCE (SIZE (0..MAX)) OF Ac, -Absolute Coordinates
numgc INTEGER OPTIONAL, -Number of Relative
Coordinates
rc SEQUENCE (SIZE (0..MAX)) OF Rc, -Relative Coordinates
rdsh Rdsh OPTIONAL, -Road Descriptor Section
Header
rdsinf Rdsinf OPTIONAL -Road Descriptor Section
Information
}
Ac::= $EQUENCE {
lat Latitude,
lon Longitude,
alt Altitude OPTIONAL
}
Latitude: := CHOICE {
lat|int INTEGER (-90000000..90000000), -microdegrees
lat|real READ (-90..90) -degrees
}
Longityde: := CHQICE {
lon|int INTEGER (-180000000..180000000), -microdegrees
lon|real REAL (-180..180) -degrees
}
Altituder::= CHOICE {
int INTEGER (-1000..10000), -meters
real REAL (=1..10) -kilometers
}
Rc::= SEQUENCE {
X INTEGER, -Relative X
vy INTEGER, -Relative Y
Z INTEGER OPTIONAL —Relativeiz
}
Rdsh::= SEQUENCE {
rdt INTEGER OPTIONAL, -Road Descriptor Type
rdsize INTEGER OPTIONAL, -Road Descriptor Size
numrdsinf INTEGER OPTIONAL -Number of Road Descriptor
Section Information
20 © IS0 2015 - All rights reserved
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Rdsinf::= SEQUENCE ({
numrd INTEGER OPTIONAL, -Number of Road Desc
rds SEQUENCE (SIZE (0..255)) OF Rd -Road Descriptors
}

Rd::= SEQUENCE {
rname UTF8String OPTIONAL, -Road Name
rnum INTEGER OPTIONAL, -Road Number
linkid INTEGER OPTIONAL, -Link ID
intersectname UTF8String OPTIONAL, -Intersection Name
intersectid INTEGER OPTIONAL, -Intersection Number
nodeid INTEGER OPTIONAL, -Node ID
brunnelname UTF8String OPTIONAL, -Brunnel Name,
offsecthdr Offsecthdr OPTIONAL, -Offset Sectian Head
offsectinf SEQUENCE (SIZE (0..255)) OF Offsectinf -Offset Sectiony Infd
}

Df fsecthdr::= SEQUENCE ({
offsett Offsett OPTIONAL, -Offsét “Type
defoffsetorg Defoffsetorg OPTIONAL, -Defindtion Offset Of
offsetdu Offsetdu OPTIONAL, -Offiset Distance Unf]
offsetau Offsetau OPTIONAL, =Offset Angle Unit
numo ffinf INTEGER OPTIONAL *Number of Offset Sd

Information

}

Df fsett::= ENUMERATED {
on-route,
airline
}

Defoffsetorg: := ENUMERATED {
Start point,
End point
}

Df fsetdu: := ENUMERATED ({
1m,
10m,
100m
}

Dffsetau: := ENUMERATED” {
degree,
radian
}

Df fsectinf. %= SEQUENCE ({
noffget INTEGER OPTIONAL, -Number of Offsets
offsebs SEQUENCE (SIZE (0..255)) OF Offsets
}

DEfsets::= SEQUENCE ({
airlinedro TNTEGER OPTIONAL, =AIirline Distance It
angle Angle type OPTIONAL, -Angle
vehicledrivingd INTEGER OPTIONAL, -Vehicle Driving Dis
direction Direction type OPTIONAL -Direction
}

Angle type::= CHOICE {
ang_int INTEGER,
ang real REAL

}

Direction type::= CHOICE ({
direc_int INTEGER,
direc real REAL

}

© ISO 2015 - All rights reserved
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UDExt::= SEQUENCE {
uDEExtHeader UDExtHeader OPTIONAL, -User-Defined Extension Header
uDExtinf UDExtinf -User-Defined Extension
Information
}
UDExtHeader: := SEQUENCE {
extID ExtID OPTIONAL, -Extension Identifier
extName UTF8String OPTIONAL, -Extension Name
extType UTF8String OPTIONAL -Extension Type
}
ExtID::= CHOICE {
ext]Dint INTEGER,
ext]Dstr UTF8String
}
UDExtinpf::= SEQUENCE { -user-defined set of data elements and/or nested data' Erames
bytd BYTE
}
END
A.4 Strycture as XML schema

<?xml ver
<xsd:sche

ion="1.0"” encoding="UTF-8"?>
a xmlns:Lrpllinf="Lrpllinf” xmlns:xsd="http://www.w3£0org/2001/XMLSchema”
elementFormDefault="qualified”>
impleType name="UTF8String”>
rsd:restriction base="xsd:string”>
<xsd:maxLength value="255"/>
<[xsd:restriction>

<xsd:{

</xsd{simpleType>
<xsd:¢impleType name="Linft”>
<gsd:restriction base="UTF8String”>

<xsd:enumeration
<xsd:enumeration
<xsd:enumeration
<[xsd:restriction>

value="point”/>
value="1line” />
value="area” />

</xsd{simpleType>
<xsd:g¢impleType name="Ct”>
<fsd:restriction base="UTF8String”>

<xsd:enumeration valué&={absolute”/>
<xsd:enumeration vallue="relative”/>
<xsd:enumeration velue="grid”/>
<fxsd:restriction>

</xsd{simpleType>
<xsd:¢$impleType name="BCt”>
<fsd:restrictidhbase="UTF8String”>

<xsd:enumigrdtion
<xsd:enUmeration
<xsdsenumeration

value="utms” />
value="utmp”/>
value="rectc”/>

<xs@wenumeration
<fxsd:vE€striction>
</xsd{stmpleType>
<xsd:¢impleTvpe name="Rct”>
<xsd:restriction base="UTF8String”>
<xsd:enumeration value="rctl”/>
<xsd:enumeration value="rct2”/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="Acu”>
<xsd:restriction base="UTF8String”>

value="pgridl” />

<xsd:enumeration
<xsd:enumeration
<xsd:enumeration

value="degree” />
value="ddmmss” />
value="second” />

</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="Rcu”>
<xsd:restriction base="UTF8String”>
<xsd:enumeration value="secondul”/>
<xsd:enumeration value="secondu2”/>
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</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="Horerr”>
<xsd:restriction base="UTF8String”>
<xsd:enumeration value="basemapl”/>
<xsd:enumeration value="basemap2”/>
<xsd:enumeration value="basemap3”/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="Hterr”>
<xsd:restriction base="UTF8String”>
<xsd:enumeration value="errorl”/>
<xsd:enumeration value="error2”/>

</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="ExtType”>
<xsd:restriction base="UTF8String”/>
</xsd:simpleType>
<xsd:simpleType name="0ffsett”>
<xsd:restriction base="UTF8String”>
<xsd:enumeration value="on-route”/>
<xsd:enumeration value="airline”/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="Defoffsetorg”>
<xsd:restriction base="UTF8String”>
<xsd:enumeration value="”Start point”/>
<xsd:enumeration value="End point”/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="0Offsetdu”>
<xsd:restriction base="UTF8String”>
<xsd:enumeration value="1m"”/>
<xsd:enumeration value="10m”/>
<xsd:enumeration value="100m%/3
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="0Offsetau’>
<xsd:restriction base="UTEEString”>
<xsd:enumeration value="degree” />
<xsd:enumeration valte="radian”/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType nam€=%Lsheader”>
<xsd:sequence>
<xsd:elemént name="ptname” type="UTF8String” minOccurs="0"/>
<xsd:element name="ptversion” type="Ptversion” minOccurs="0"/>
<xsdsele¢ment name="1inft” type="Linft” minOccurs="0"/>
</xsd:gegience>
</xsd:comp¥exType>
<xsd:complexType name="Lsinf”>
<xsd/ sequence>
<xsd:element name="cshi” type=”Csih” minOccurs="0"/>
<xsd:element name="csi” type="Csi” minOccurs="0"/>
<xsd:element name="udext” type=”UDExt” minOccurs="0"/>

Xs5d:sequence
</xsd:complexType>
<xsd:complexType name="Ptversion”>
xsd:choice>
<xsd:element name="vint” type="xsd:integer”/>
<xsd:element name="vstr” type="UTF8String”/>
</xsd:choice>
</xsd:complexType>
<xsd:complexType name="Csih”>
<xsd:sequence>
<xsd:element name="ct” type="Ct” minOccurs="0"/>
<xsd:element name="bct” type="Bct” minOccurs="0"/>
<xsd:element name="rct” type="”Rct” minOccurs="0"/>
<xsd:element name="acu” type="”Acu” minOccurs="0"/>
<xsd:element name="rcu” type="Rcu” minOccurs="0"/>
<xsd:element name="horerr” type="Horerr” minOccurs="0"/>
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<xsd:element name="hterr” type="Hterr” minOccurs="0"/>
<xsd:element name="numcsi” type="xsd:integer” minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Csi”>
<xsd:sequence>
<xsd:element name="numblock” type="xsd:integer” minOccurs="0"/>
<xsd:element name="bcodes” type="xsd:integer” minOccurs="0"
maxOccurs="unbounded” />
<xsd:element name="numregion” type="xsd:integer” minOccurs="0"/>
<xsd:element name="rcodes” type="xsd:integer” minOccurs="0"
maxOccurs="unbounded” />
<xsd:element name="numac” type="xsd:integer” minOccurs="0"/>
<xsd:element name="ac” type="Ac” minOccurs="0"” maxOccurs="unbounded”/>
<xsd:element name="numrc” type="xsd:integer” minOccurs="0"/>
<xsd:element name="rc” type="Rc” minOccurs="0" maxOccurs="unbounded”/>
<xsd:element name="rdsh” type=”Rdsh” minOccurs="0"/>
<xsd:element name="rdsinf” type="Rdsinf” minOccurs="0"/>
<fxsd:sequence>
</xsd{complexType>
<xsd:¢omplexType name="Ac”>
<fsd:sequence>
<xsd:element name="lat” type="Latitude”/>
<xsd:element name="lon” type="Longitude”/>
<xsd:element name="alt” type="Altitude” minOccurs="0"f>
<fxsd:sequence>
</xsd{complexType>
<xsd:¢omplexType name="Rc”>
<fsd:sequence>
<xsd:element name="x
<xsd:annotation>
<xsd:documentation>relative</xsd:;ddcumentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="y” type="xsd:integger”>
<xsd:annotation>
<xsd:documentation>relatfive</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="z
<xsd:annotation>
<xsd:documentation>relative</xsd:documentation>
</xsd:annotatiorg
</xsd:element>
<fxsd:sequence>
</xsd{complexType>
<xsd:¢omplexType name="Rdsh”>
<fsd:sequence>
<xsd:element) name="rdt” type="xsd:integer” minOccurs="0"/>
<xsd:element name="rdsize” type="xsd:integer” minOccurs="0"/>
<xsd:el&ment name="numrdsinf” type="xsd:integer” minOccurs="0"/>
<[xsd:sgduence>
</xsd{complexType>
<xsd:¢omplexType name="Rdsinf”>
<f(sdIsequence>
XSA:element name— numrd. type— xsd:1integer  minoccurs="0
<xsd:element name="rds” type="Rd” minOccurs="0" maxOccurs="255"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Rd”>
<xsd:sequence>
<xsd:element name="rname” type="UTF8String” minOccurs="0"/>
<xsd:element name="rnum” type="xsd:integer” minOccurs="0"/>
<xsd:element name="1inkid” type="xsd:integer” minOccurs="0"/>
<xsd:element name="intersectname” type="UTF8String” minOccurs="0"/>
<xsd:element name="intersectid” type="xsd:integer” minOccurs="0"/>
<xsd:element name="nodeid” type="xsd:integer” minOccurs="0"/>
<xsd:element name="brunnelname” type="UTF8String” minOccurs="0"/>
<xsd:element name="offsecthdr” type="0Offsecthdr” minOccurs="0"/>
<xsd:element name="offsectinf” type="0Offsectinf” minOccurs="0"
maxOccurs="unbounded” />

”

type="xsd:integer”>

”

type=Txsd:integer” minOccurs="0">
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</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="0ffsecthdr”>
<xsd:sequence>
<xsd:element name="offsett” type="0Offsett” minOccurs="0"/>
<xsd:element name="defoffsetorg” type="Defoffsetorg” minOccurs="0"/>
<xsd:element name="offsetdu” type="0Offsetdu” minOccurs="0"/>
<xsd:element name="offsetau” type="0Offsetau” minOccurs="0"/>
<xsd:element name="numoffinf” type="xsd:integer” minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="0ffsectinf”>
<xsd:sequence>
<xsd:element name="noffset” type="xsd:integer” minOccurs="0"/>
<xsd:element name="offsets” type="0Offsets” minOccurs="0" maxOccurs=2455"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="0Offsets”>
<xsd:sequence>
<xsd:element name="airlinedfo” type="xsd:integer” minOcctrs="0"/>
<xsd:element name="angle” type="Angletype” minOccurs="0Y/>
<xsd:element name="vehicledrivingd” type="xsd:integer”“minOccurs="0"/>
<xsd:element name="direction” type="Directiontype” midnOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Angletype”>
<xsd:choice>
<xsd:element name="angint” type="xsd:integer’/>
<xsd:element name="angreal” type="xsd:float” />
</xsd:choice>
</xsd:complexType>
<xsd:complexType name="Directiontype”>
<xsd:choice>
<xsd:element name="direcint” typ&="xsd:integer”/>
<xsd:element name="direcreal” (ype="xsd:float”/>
</xsd:choice>
</xsd:complexType>
<xsd:complexType name="UDExt”>
<xsd:sequence>
<xsd:element name="UDBExtHeader” type="UDExtHeader” minOccurs="0"/>
<xsd:element name=/UDExtinf” type="UDExtinf”/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType nam€=“UDExtHeader”>
<xsd:sequence>
<xsd:element name="extID” type="ExtID” minOccurs="0"/>
<xsd:element name="extName” type="UTF8String” minOccurs="0"/>
<xsdzglément name="extType” type="UTF8String” minOccurs="0">
<xXsd:annotation>
<xsd:documentation>Extension Type</xsd:documentation>
</xsd:annotation>
£/xsd:element>
</xsd:sequence>
</®sd:complexType>
<«Ksd:complexType name="UDExtinf”>
XS54 :sequernce
<xsd:element name="byte” type="xsd:byte”/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="ExtID”>
<xsd:choice>
<xsd:element name="extIDint” type="xsd:integer”/>
<xsd:element name="extIDstr” type="UTF8String”/>
</xsd:choice>
</xsd:complexType>
<xsd:complexType name="Longitude”>
<xsd:choice>
<xsd:element name="lonint”>
<xsd:annotation>
<xsd:documentation>microdegrees</xsd:documentation>
</xsd:annotation>
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<xsd:simpleType>
<xsd:restriction base="xsd:integer”>
<xsd:minInclusive value="-180000000"/>
<xsd:maxInclusive value=”180000000"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="lonreal”>
<xsd:annotation>
<xsd:documentation>degrees</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:float”>
<xsd:maxInclusive value="180"/>
<xsd:minInclusive value="-180"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<fxsd:choice>
</xsd{complexType>
<xsd:¢omplexType name="Latitude”>
<fsd:choice>
<xsd:element name="latint”>
<xsd:annotation>
<xsd:documentation>microdegrees</xsd:documenté&tion>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:integer”>
<xsd:maxInclusive value="900000007/%
<xsd:minInclusive value="-90000008%/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="latreal”>
<xsd:annotation>
<xsd:documentation>degrees<yxsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction basé=s"xsd:float”>
<xsd:maxInclugive value="90"/>
<xsd:minInclusive value="-90"/>
</xsd:restrictiwan>
</xsd:simpleType>
</xsd:element>
<fxsd:choice>
</xsd{complexType>
<xsd:¢omplexType namex"Altitude”>
<gsd:choice>
<xsd:element/ name="altint”>
<xsd*annotation>
<xsd:documentation>meters</xsd:documentation>
%/¥sd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:integer”>
<xsd:maxInclusive value=”10000"/>
Xsd:minlnclusive value="-1000
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="altreal”>
<xsd:annotation>
<xsd:documentation>kilometers</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:float”>
<xsd:maxInclusive value="10"/>
<xsd:minInclusive value="-1"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
</xsd:choice>
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</xsd:complexType>
<xsd:element name="Lrpllinf”>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="1lsheader” type="Lsheader” minOccurs="0"/>
<xsd:element name="1sinf” type="Lsinf”/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
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TMCLocationReference

locationID: IntUnTi
countryCode: IntUnTi

locationTableNumber:

direction: Boolean

IntUnTi

+ + + 4+ o+ o+ 4+ o+

bothDimections—Bootean

extent: IntUnTi [0..1]

extendedCountryCode: IntUnTi [0..1]

locationTableVersion: IntUnLoMB [0..1] f

preciseTMClInfo: PreciseTMClInformation [0..1] |

!
|
|
|

V

«DataStructure»
PreciseTMClinformatien

+ + + + +

distanceAccuracy: WtUnTi [0..1]
hazardDistancedAdntUnTi [0..1]
hazardDistange2: IntUnLi [0..1]
problemLeggth1: IntUnTi [0..1]

problemtength2: IntUnLi [0..1]

B.2 TLR message‘components

B.2l1 TMCLocationReference

Figure B.1 — TPEG2.UML structurell5] of TMCLocationReference (ALERT-C)

Theg TMC logation stores a pre-coded location description including the possibility to code
parf of aroad section in-between TMC locations.

precisely a

Name Type Multiplicity Description

locationID IntUnTi 1 The actual location number (primary location)

countryCode IntUnTi 1 Defines the different countries being responsible for
the database creation. The table of country codes is
specified in [SO 14819-3.

locationTableNumber IntUnTi 1 The value is specified per country and can differ over
time.

direction Boolean 1 If the direction flag is true, it means positive direction,
i.e. following to the successor in the location list.
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Name

Type

Multiplicity

Description

bothDirections

Boolean

If set to true, the location shall be treated as being
applicable for both directions.

NOTE Be aware that ISO 18234 defines this informa-
tion in two pieces (1: implicitly per event code and 2:
as inversion bit in the control code).

extent

IntUnTi

0.1

Number of hops in the linked list of location codes. The
direction is defined by the direction attribute. Absent
value is defined 0 and means inside the current loca-
tion.

extendedCoyntryCode

IntUnTi

0..1 In non-European countries, the full range of locatidn

tables per country code can be used provided thatthe
Extended Country Code (ECC) is in use and transmjt-
ted (see IEC 62106:2000).

locationTablgVersion

IntUnLoMB

0.1 If 1 byte, 4 bits for major and 3 bits foxminor.

If 2 bytes, 7 bits for major and 7 bits for minor.

3 bytes, not possible because TME restricts to 0-99 for
both.

preciseTMClnfo

PreciseTMCInformation

0.1 n.a.

B.3 TLR datatypes

B.3.1 PreciseTMCInformation

Defines the collection of optional precise TMC location coding:

Najmne Type Multiplicity Description

distanceAccpracy IntUnTi 0.1 0=100m,1=500m,2=1km, 3 =more than 1 km
100m, if attribute is absent

hazardDistapcel IntUnTi O Upstream distance from primary location (against the
direction of traffic), also known as D1. Range up to 25 knj
calculated in steps of 100 m.

hazardDistaphce2 IntUnLi 0..1 Same as hazardDistancel, but range up to 6 553 km.

problemLengthl IntUnTi 0.1 Distance: start of the problem to the end of the problem,
which is not necessarily the primary location. Length up fo
25km.

problemLength2 IntUnls 0..1 Same as problemLength1, butlength up to 6 553 km.
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Annex C
(normative)

ALERT-C location reference, TPEG2 binary representation

C.1—General

Thip annex defines the TPEG2 binary representation[16] of TLR container.

C.2 TMC message components

C.2{1 Listof generic component IDs

The GCId of root element is defined by the Location Referencing Containgt specification.[18]

Name ID
TMCLocationReference defined by LRC

C.2|2 TMCLocationReference

<TMCLocationReference(x)>:=

<InfUnTi>(x), : [D%f this component

<InfUnLoMB>(lengthComp), : Number of bytes in component

<InfUnLoMB>(lengthAttr), : Number of bytes in attributes

<InfUnTi>(locationID), : The actual location number (primary location)

<InfUnTi>(countryCode), : Defines the different countries being responsible fpr the
database creation. The table of country codes is spefified in
ISO 14819-3.

<InfUnTi>(locationTableNumber), : The value is specified per country and can differ oyer time.

BitArray(selector),

if (it O of selectoryis set)

<Boolean>(direction), : If the direction flag is true, it means positive direction, i.e. fol-

lowing to the successor in the location list.

if (it LofSelector is set)

A

Boolean>(bothDirections), : If set to true, the location shall be treated as being ppplicable
for both directions.

NOTE: Beaware that ISO 18234 defines this information in
two pieces (1: implicitly per event code and 2: as inversion bit
in the control code).

if (bit 2 of selector is set)

<IntUnTi>(extent), : Number of hops in the linked list of location codes. The
direction is defined by the direction attribute. Absent value is
defined 0 and means inside the current location.

if (bit 3 of selector is set)
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<IntUnTi>(extendedCountryCode),

: In non-European countries, the full range of location
tables per country code can be used provided that the
Extended Country Code (ECC) is in use and transmitted (see
IEC 62106:2000).

if (bit 4 of selector is set)

<IntUnLoMB>(locationTableVersion),

: If 1 byte, 4 bits for major and 3 bits for minor.
If 2 bytes, 7 bits for major and 7 bits for minor.

3 bytes not possible because TMC restricts to 0-99 for both.

if (bit 5 of s

lectoris cpf)

<Precisel

MCInformation>(preciseTMCInfo);

C.3 TLR

datatypes

<PreciseTM

CInformation>:=

BitArray(se

lector),

if (bit O of s

elector is set)

<IntUnTi

>(distanceAccuracy),

:0=100m,1=500m, 2 =1km, 3 =more thain_ 1’km
100 m if attribute is absent

if (bit 1 of s

elector is set)

<IntUnTi

>(hazardDistancel),

fa

: Upstream distance from primarylocation (against the direction of traffif
also known as D1. Range up to,25/km calculated in steps of 100 m.

if (bit 2 of s

elector is set)

<IntUnLif(hazardDistance2), |:Same as hazardDistance?, but range up to 6 553 km.
if (bit 3 of sglector is set)
<IntUnTi}(problemLength1), |: Distance: the start of the problem to the end of the problem, which is not
necessarily theprimary location. Length up to 25 km.
if (bit 4 of sglector is set)
<IntUnLif(problemLength2); |: Sameas problemLengthl, butlength up to 6 553 km.
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Annex D
(normative)

ALERT-C location reference, TPEG2 XML representation

<x
</
</x

D.4

<?x

if annex defines the TPEG2 XML representation[17] of TLR container.

telement name="TMCLocationReference” type="TMCLocationReference”)>
F complexType name="TMCLocationReference”>

:complexContent>

rextension base="tsf:ApplicationRootMessageML”>

:sequence>

:element name="locationID” type="tdt:IntUnTi”/>

:element name="countryCode” type="tdt:IntUnTi”/>

:element name="locationTableNumber” type="tdt:IntHnTi”/>

3
B
B
B
3
b :
B
B
3
B
B
B

E complexType name="PreciselMCInformation”>

:sequence>

:element name="distandeAccuracy” type="tdt:IntUnTi” minOccurs="0"/>
:element name="hagayrdDistancel” type="tdt:IntUnTi” minOccurs="0"/>

B
B
3
S -
3
3

n+yversion="1.0" encoding="UTF-8"7?>

:element name="direction” type="tdt:Boolean”/>

:element name="bothDirections” type="tdt:Booleah”/>

:element name="extent” type="tdt:IntUnTi” min®ccurs="0"/>

:element name="extendedCountryCode” type=/t@%:IntUnTi” minOccurs="0"/>
:element name="locationTableVersion” type<“tdt:IntUnLoMB” minOccurs="0"/>
:element name="preciseTMCInfo” type="Pré&c¢iseTMCInformation” minOccurs="0"/>
KsS :sequence>

ks :extension>

ks :complexContent>

5 :complexType>

:element name="HazardDistance2” type="tdt:IntUnLi” minOccurs="0"/>
relement nameg¥ZproblemLengthl” type="tdt:IntUnTi” minOccurs="0"/>
:element name%“problemLength2” type="tdt:IntUnLi” minOccurs="0"/>
KsS:sequence’,

5 : complexT\yype>

TLR message components

TLR datatypes

Full'TLR schema definition

<!-=

Inis ML schema 1s generated wlth TpegUMLconverter NS

<xs:schema xmlns="http://www.tisa.org/TPEG/TLR 2 0”
targetNamespace="http://www.tisa.org/TPEG/TLR 2 0”
xmlns:xs="http://www.w3.0rg/2001/XMLSchema”
xmlns:tsf="http://www.tisa.org/TPEG/SFW _1 1”
xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes 2 0”

—_

elementFormDefault="qualified”
attributeFormDefault="qualified”>

<xs:import namespace="http://www.tisa.org/TPEG/SFW 1 1” schemalLocation="SFW 1 1l.xsd”/>

<xs:import namespace="http://www.tisa.org/TPEG/TPEGData-

Types 2 0” schemaLocation="TDT 2 0.xsd”/>
<xs:element name="TMCLocationReference” type="TMCLocationReference”/>
<xs:complexType name="TMCLocationReference”>

<xs:complexContent>

<xs:extension base="tsf:ApplicationRootMessageML”>
<xs:sequence>
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<xXs:
<xs:
<xs:
celement
<xXs:
<xs:
<xs:
celement
<xXs:
</xs:sequence>

<xs

<xs

element
element
element

element
element

element

element

</xs:extension>
</xs:complexContent>
</xs:complexType>

name="locationID” type="tdt:IntUnTi”/>

name="countryCode” type="tdt:IntUnTi”/>

name="locationTableNumber” type="tdt:IntUnTi”/>

name="direction” type="tdt:Boolean”/>

name="bothDirections” type="tdt:Boolean”/>

name="extent” type="tdt:IntUnTi” minOccurs="0"/>
name="extendedCountryCode” type="tdt:IntUnTi” minOccurs="0"/>
name="locationTableVersion” type="tdt:IntUnLoMB” minOccurs="0"/>
name="preciseTMCInfo” type="PreciseTMCInformation” minOccurs="0"/>

<xs:comy

<XS: 54
<xs
<xs
<xs
<xs
<xs

</xs:

</xs:col
</xs:scheq

34

lexType

quence>

element
element
element
element
element

equence>
plexType>

a>

name="PreciseTMCInformation”>

name="distanceAccuracy” type="tdt:IntUnTi” minOccurs="0"/>
name="hazardDistancel” type="tdt:IntUnTi” minOccurs="0"/>
name="hazardDistance2” type="tdt:IntUnLi” minOccurs="0"/>
name="problemLengthl” type="tdt:IntUnTi” minOccurs="0"/>
name="problemLength2” type="tdt:IntUnLi” minOccurs="0"/>
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Annex E
(informative)

Korean node-link location reference, TPEG2 logical structure

E.1—Description ofthe logical structure
. P escHpHoR-6tthe1ogica-structdre

Thip annex defines the data structure of KoreanNodeLinkLocationReference (see Figure.E:1)

to be used
in pre-coded LRC container. The method of Korean node-link location referencing is describg

din 8.4.
. | o~
class KLR

KoreanNodeLinkLocationReference |

+ nodeld: Nodeld [0..1] I
+ linkid: Linkld [0..1]

/ N
/7 N\
/ N
)4 N
«DataStructure» «DataStructure»
Nodeld b Linkld

+ serialNumber: IntUnLaMB + areaCode: IntUnLoMB

+ areaCode: IntUnLoMB + serialNumber: IntUnLoMB
+ extendedCode:lttUnLoMB + extendedCode: IntUnLoMB

Figure E:I-— TPEG2 UML structurell5] of KoreanNodeLinkLocationReferenc

A1

E.2 KLRmessage components

E.2l1DKoreanNodeLinkLocationReference

Name Type Multiplicity Description
nodeld Nodeld 0.1 n.a.
linkId LinkId 0..1 n.a.
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E.3 KLR datatypes

E.3.1 Linkld
Name Type Multiplicity Description
areaCode IntUnLoMB 1 n.a.
serialNumber IntUnLoMB 1 n.a.
extendedCode IntUnLoMB 1 n.a.
E.3.2 Nodeld
Name Type Multiplicity Description
serialNumlber IntUnLoMB 1 n.a.
areaCode IntUnLoMB 1 n.a.
extended(ode IntUnLoMB 1 N.as
36
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Annex F
(normative)

Korean node-link location reference, TPEG2 binary representation

e
Thip annex defines the TPEG2 binary representation[16] of Korean node-link location referenc¢ container.

F.2| KLR message components

F.2{1 Listof generic component IDs

The GCId of the root element is defined by Location Referencing Containgt specification.[18]

Name ID

KoreanNodeLinkLocationReference X

F.22 KoreanNodeLinkLocationReference

<KdgreanNodeLinkLocationReference(x)>:=

<InfUnTi>(x), : ID of this component
<InfUnLoMB>(lengthComp), : Number of bytes in component
<InfUnLoMB>(lengthAttr), : Number of bytes in attributes

BitfArray(selector),

if (it O of selector is set)
Nodeld>(nodeld),

if (it 1 of selector is set)
LinkId>(linkId);

A

A

F.3| KLR datatypes

F3{1 Linkld

<Lihkid>:=
<IntUnLoMB>(areaCode),
<IntUnLoMB>(serialNumber),
<IntUnLoMB>(extendedCode);

F.3.2 Nodeld

<Nodeld>:=
<IntUnLoMB>(serialNumber),
<IntUnLoMB>(areaCode),
<IntUnLoMB>(extendedCode);
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