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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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).
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Introduction

A Location 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 LR is a postal address of a house. Examples of object instances include a particular

exit ramp on a particular motorway, a road junction or a hotel. For efficiency reasons, LR

s are often

coded. This is especially significant if the LR 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 are addressed. Amongst these, Location Referencing of the road network, or

components thereof, is a particular focus

Communication of an LR for specific geographic phenomena, corresponding to objectshimn
datpbases, in a standard and unambiguous manner is a vital part of an integrated ITS)syste
different applications and sources of geographic data are used. Location Referencihg Meth
methods of referencing object instances, differ by applications, by the data mgdél used to
database, or by the enforced object referencing imposed by the specific mapping system use

beographic
m in which
bds (LRM),
create the
d to create

and| store the database. A standard LRM allows for a common and unambiguous identificatign of object

insflances representing the same geographic phenomena in different geegraphic database
by dlifferent vendors, for varied applications, and operating on multiple;hardware/software
If ITS applications using digital map databases are to become Widespread, data refere
varjous applications and systems must be possible. Information prepared on one system, sud
megsages, must be interpretable by all receiving systems. A standard method to refer to spe
insflances is essential to achieving such objectives.

Japan, Korea, Australia, Canada, the US and European ITSbodies are all supporting activities
Referencing. Japan has developed a Link Specificatiofor VICS. Japan has developed the Rq
Identification Data set (RSIDs) which uses road sections and reference points. In Europe, th
trafffic messaging system has been developed. Intaddition, methods have been developed 4
in the EVIDENCE and AGORA projects based onrintersections identified by geographic coorg
other intersection descriptors. In the US,.standards for Location Referencing have been d¢
accopmmodate several different LRMs.

Thi
con
con

5 document provides specificdtions for location referencing for ITS systems (althc
mittees or standardizationybodies may subsequently consider extending it to a mgd
Lext). This document is consistent with other International Standards such as ISO 14825

In addition, this edition of this document does not deal with public transport location refere
issye will be dealt with-in-a later edition.

b produced
platforms.
nce across
h as traffic
cific object

pbf Location
ad Section
e RDS-TMC
nd refined
linates and
veloped to

ugh other
re generic

ncing; this
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INTERNATIONAL STANDARD

ISO 17572-2:2018(E)

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

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

The
are
ISO
whyd

Thd

The
req

Thi

2

Thd
con
und

Scope

[SO 17572 series specifies LRMs that describe locations in the context of geographic dat
used to locate transport-related phenomena in an encoder system as well as’in'the decod

tther or not components of the reference are mandatory or optional, and\their characteri
[SO 17572 series specifies two different LRMs:

pre-coded location references (pre-coded profile);

dynamic location references (dynamic profile).

ISO 17572 series does not define a physical format for implementing the LRM. Hg
1irements for physical formats are defined.

5 document specifies the pre-coded LRM, comprising:

specification of pre-coded location references (pre-coded profile);

logical format for VICS link location\(Annex A);

TPEG physical format for ALERT-€ (TMC) location references (Annex B, C & D);
TPEG physical format for ETLs (Annex E, F & G);

TPEG physical format fer’Korean node-link ID references (Annex H, [ & ]).

logical format for\Road Section Identification Data set (Annex K).

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitates requirements of this document. For dated references, only the edition cited 4

hbases and
br side. The

17572 series defines what is meant by such objects and describes the reférence in detaif, including

Stics.

wever, the

bir content
pplies. For

ated references, the latest edition of the referenced document (including any amendmen

[s) applies.

ISO 17572-1, Intelligent transport systems (ITS) — Location referencing for geographic databases —
Part 1: General requirements and conceptual model

3

Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

©IS

[SO Online browsing platform: available at http://www.iso.or

[EC Electropedia: available at http://www.electropedia.org/

02018 - All rights reserved
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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)
ETL Extended TMC Location reference

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 Trahsportation (Republic of Korea)
RDS Radio Data System

RSIDs Road Section Identification Data set

SOEI System Operating.and Exchanging Information
TMC Traffic Message Channel

TPEG Transport Protocol Expert Group

TLR TNMC Location Reference

TTI Trafficand Iraveller Information

UTM Universal Transverse Mercator

VICS Vehicle Information and Communication System

5 Requirements for a location referencing standard
For details, see ISO 17572-1:2008, Clause 4.
For an inventory of LRMs, see ISO 17572-1:2008, Annex A.

2 © ISO 2018 - All rights reserved
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6 Conceptual data model for LRMs
For details, see ISO 17572-1:2008, Clause 5.

ISO 17572-2:2018(E)

For examples of conceptual data model use, see ISO 17572-1:2008, Annex B.

7 Specification of pre-coded location references

7.1 General concept

Prefcoded location referencing is a method which makes use of end-user client devices carr
that is exactly the same as the corresponding LDB used by a service provider of a particu
being exchanged. All pre-coded LRMs shall share the concept of defining a commonly used

ing an LDB
lar message

atabase of

IDs] This concept has been developed in the past for technologies such as RDS-TM(C,and VIS to allow
an (over-the-air) interface to be designed that uses compact code values (IDs) in the corfesponding
databases to express particular pre-coded locations of various types.

Theg LRM here is divided into three steps performed to implement the LRS. The first step is 4 process of
defining the database of location IDs for a given area and the corresponding road network. |n this step
different service providers and systems provider agree on a defineéd database containing a]l locations
to ble codable (LDB creation). In the second step, this database is previsioned via various megns into the

—

us

Event ,Traffic Jam*

Location
database
usage

LDB
Provision

Location
database

LDB Creation

Figure 1 — General concept of pre-coded LRS

© ISO 2018 - All rights reserved
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seryice providers database as well as into all receiving systems.(LDB provisioning). The tﬂ;ird step is
in rpal-time where a service provider can now make use of that database and reference to |
g the newly-introduced IDs (LDB usage). Figure 1 illustrates this concept.
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7.2 LDB creation and updating

The different LRSs more or less support standardized ways to create a new release of a LDB. All of them

share a conceptual model specifying how the different location 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 LDB.

7.3 LDB provision

After the finalization of the creation process the newly created LDB is prov151oned into the devices

with maintens

has to ensyre that the encodmg and the decodlng entltles are able to d15t1ngu1sh Wthh release (vers
of the datapase is in use, because no conclusion regarding the correctness of the location canbe'm
based on the contents of the IDs alone.

7.4 LDBjusage

A service provider, using the current release dataset, now creates messages with*location refere

ces

according to specified rules of a location reference method out of the list of loeation IDs available and
may put additional attributes to it, to define more precisely which part of the.rfoad network is refefred
to. The locgtion reference sent to the receiving system then consists of a li§t'of one or more location{IDs
and some gdditional attributes. Presuming that the receiving systemhds the actual database available
it seeks fgr the given location IDs and applies the additional attributes according to the locafion

referencing specification. Doing so, the decoder provides the samie location definition as requeste
the servicg provider.

8 Implémentations at present

8.1 General

Different implementations of pre-coded locdation referencing have been already specified for a wi

Some of them are captured in another ISO.standard and some of them need some more specifica

by

nile.
ion

here. This [clause provides a list of presently known pre-coded LRMs and introduces them shortlly. It

also refers|to the different documents-needed to fully apply the different implementations.

8.2 VICS

8.2.1 LDB creation

VICS specifies in Reference [2] a digital map database as the basis for other map providers to aq
the differgnt map IPs into their own digital map. The digital base map consists of nodes and 1
elements Wwhichibuild up a complete street map on level zero. Figure 2 defines the conceptual ¢
model for this map.

opt
oad
lata
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class Logical Model Of VICS System
2ndary Mesh 2ndary Mesh Location
Code ®
Location VICS Link ID
Reference ~ -
’ POI Location Link Location ; S
Offset Point of Major +ison Major Link JDRM Nogfle ID
= I
® Link &
+represented by 1..*
+starts at +bounds
Road Element Node$
+ends at +bounds
Figure’2 — Logical data model of VICS digital base map
8.2{2 LDB usage
All pr any part 'efthe specified digital map database can be referred to by a location referencd consisting
of VICS-Link:IDs, 2ndary-Mesh-Codes and offsets. The specification in Reference [1] defings how the
digitized\lecation IDs shall be coded to build up a more sophisticated location.

8.3—TMC/ALERT-CSpecification
8.3.1 General

The location referencing rules defined in ISO 14819-3:2013[12] address the specific requirements of TMC
systems, which use abbreviated coding formats to provide TTI messages over mobile bearers (e.g. GSM,
DAB) or via exchange protocols like DATEX II. In particular, the rules address the 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 protocoll9l.

© IS0 2018 - All rights reserved 5
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8.3.2 LDB creation

Location types and subtypes are required for language independence of the information given, and to
tell the receiving system what data fields to expect.

At the highest level, locations fall into three categories:

1.
2.
3.

area locations

linear locations

ocations

point 1

RDS-TMC 1
using a loc
the specifi
to arealoc
builds up ¢
book that |

8.3.3

A location
details in 1
within the
attribute e
additional

LDB usage

itions. Point locations additionally refer to a succeeding and a preceding point location w
connected network of point locations. Further information can be found-in a coding h|
as been written by the TMC foruml4].

ID in such a message refers and serves as a tabular “address” of the pre-stored 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

ich
and

Fion

he LDB used by the service. A real world location may have more than one point loca
same location table, which can be expressed by one point location code and an additi
xtent which counts the steps of succeeding point location to be added to the location. Anot

direction

8.4 Kor¢an node link ID system

8.4.1 Gejneral

The MOCT |of Korea has developed a standard Node-Link System for ITS in 2004 for effective exchd
of real-timp traffic information. The Node-and Link ID is made up of 10 digits. Korean standard N¢

Link ID is

8.4.2 LDB creation

In principl
standard N
and digital

8.4.3 LDBusage

cording to the point location direction defined.in"the LDB.

e standard location ID for<~FPEG-Loc services in Koreal3l.

, road authoritiéscreate and manage standard Node-Link IDs and digital base map for th
ode/Link aceprding to Reference [6] which was published by MOCT. MOCT verifies the
base map,and then officially distributes them.

fion
nal
her

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

nge
de-

ose
IDs

Any Node

or/Link ID can be served as location ID in LRS, but only Link ID is used in curre

htly

implemented systems.

8.5 RSIDs

8.5.1 Ge

neral

The RSIDs 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 dista

nce from the reference point.

This document provides a profile of road section identification and reference point identification required
in the RSIDs. Definition of each link and node corresponding to respective road maps is out of scope.

6
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As permanent ID set is specified in the system, RSIDs is independent from avoidable change caused by
road map revisions.

8.5.2 LDB creation
RSIDs creates an authority table for section IDs and reference point IDs.

8.5.3 LDB usage

RSIDs is expected to use for exchanging various Ll-related road between different players. For example,

4] ades. delos 41 e el P - o 4ot 4= H 4= 4
roag—agtmoritresuse tnrs retnoa to pProviuc 1oqau HIIUTIIdUUIT LU PHIivdit STLLULS.
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A.1 Des

A.1.1 Geperal

Annex A
(informative)

Logical format for VICS link location

The subsequent clauses define data elements used for building up the VICS Link location refergnce
(database fisage). Different descriptions of the datastructure help to understand the concept. It congists

of an LI
functional

the LI main in the form of a UML Diagram. A.3 and A.4 define different views on alogical format.

eader and Location Content as shown in Figure A.1, with the latterAUrther subdivided
into Coordinates, Descriptors and Offset information. Figure A.2 describes the structuie of

All or any|part of the LI may be omitted optionally if it is possible to tefer to a location between
databases ithout all or any part of LI content by defining unambiguous, rules for a physical format
by establishing a management system.

Locatjon
Information

(LI

»

Location Coordinates goad _
Header escriptor

Header Header
Coordinates

Location Infocgabtion Road

Content Descriptor

Information
User-
defined
Extension
> )

Figure'A.1 — Outline diagram of the logical structure

and

Offset
Header

Offset
Information

© ISO 2018 - All rights reserved
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cd VICSLinkReference

VICSLinkReference

Location Section Header

+ Location_Information_Type: vIr001:LocationinformationType

-

PrecodeTableName

Coordinates Section Header

@ Tyupe- onum

Q 0.1

Location Section Infomation

0.1

o

User Defined Extension

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

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

0.1 RelativeCoordinateUnit: enum [0..1]

PrecodeTableVersion

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

EEE I

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

¥
¥
¥
¥

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

1.*

Coordinates Section Information

A9

BlockCode O/M \
-l 0 0.*
+ vint: int RegionCode
Road Descriptor Section Information
+ vint: int
+ roadName: sfring
+ roadNumber: int
N — RelativeCoordinate
0.
AbsoluteCoordinate + longitude: decimal R 0.*
- - + latitude: decimal .
+ longitude: decimal + altitude: decimal [0..1] RoadDescriptor]
+ latitude: decimal =
+ altitude: decimal [0..1] N - + roadName: string [0..1]
A + roadNumber: string [0..1
Road If@:tor Section Header + linkid: string [0..1]
- + intersectionName: string[0..1]
: zadDZ%Zg?f:' i::t + intersectionNumber: stripg [0..1]
+ N ‘OfRoadDescriptorSectioninformation: int : g?jr?r:g:ws;:eg; [gtr:n]g o
0.1
" OffsetinformationHeader
OffsetSe&nlnformation 0/'0
o~ N + offsetType: int
Oiiset \U + definitionOffsetOrigin: int
+ airlineDistancefromOrigin: int [ 1..* + offsetDis(anceUn.n: int
+ Angle: int + offsetAngleUnit: int
+ vehicleDrivingDistance: int
+ Direction: int
Figure A.2=~Outline diagram of the logical structure in UML
A.1l2 Data values
Tabje A.1 lists all the specific values of enumerations used in the Annex A location reference [format.

Table A.1 — Enumerations used in the Annex A location reference format

Datd value name Definition

bademapl 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
1/25000~1/50 000 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 de-
gree, 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

error2 A parameter specifying that a height error is less than 10 m

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=100ebd0a227e66e7bff76fae901665a6

ISO 17572-2:2018(E)

Table A.1 (continued)
Data value name Definition
extensiontypel|2|..In |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 Fhehortzontal-¥vatweof retative coordimatesof apoint
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 coordinates isSecond
secondul A parameter specifying that a unit of relative coordinates\is.iormalized
secondu?2 A parameter specifying that a unit of relative coordinatés'is some value
utmp A parameter specifying that the blocking is the UFMprimary mesh dividing
utms A parameter specifying that the blocking is the YTM secondary mesh dividing
X The value of horizontal axis on relative coordinates
y The value of vertical axis on relative coordinates
zZ The value of height in relative coordinates

A.1.3 Dajta elements

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

10 © ISO 2018 - All rights reserved
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A.1.4 Data 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

ISO 17572-2:2018(E)

inf: Location Section Information
cshi : Coordinates Section Header
ct: Coordinate Type
bct : Block Code Table
rct: Region Code Table
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 Blogks
bcodes : Block Code (mumblocks occurrences)
numregion : Numbeér of Regions
rcodes : Region Code (numregions occurrences)
numagc+ Number of Absolute Coordinates
ac< Absolute Coordinate (numac occurrences)

lat: Latitude

IUll . Luugitudc
alt: Altitude
numrc : Number of Relative Coordinates
rc : Relative Coordinate (numrc occurrences)
x : Relative X
y : Relative Y

Z : Relative Z

© ISO 2018 - All rights reserved
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rdsh : Road Descriptor Section Header

rdt: Road Descriptor Type

rdsize : Road Descriptor Size

numrdsinf : Number of Road Descriptor Section Information
rdsinf: Road Descriptor Section Information (numrdsinf occurrences)

numrd : Number of Road Descriptor

rds : Road Descriptor (numrd occurrences)
rname : Road Name
rnum : Road Number
linkid : Link ID
intersectname : Intersection Name
intersected : Intersection Number
nodeid : Node ID
brunnelname : brunnel Name
offsecthdr : 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 : Qffset Section Information (numoffinf occurrences)
noffset Number of Offsets
offsets : Offsets (noffset occurrences)

airlinedfo : Airline Distance fromOrigin

vehicledrivingd : Vehicle Driving Distance
direction : Direction
UDExt : User-defined Extension
UDExtHeader : User-defined ExtensionHeader
extID : Extension Identifier

extName : Extension Name

20 © ISO 2018 - All rights reserved
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extType : Extension Type

UDExtinf: User-defined ExtensionInformation

ISO 1757

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

A.3 Structure in ASN.1

2-2:2018(E)

foymation

Indormation

Lrpl-linf DEFINITIONS --Lrpl-linf: Location information of Location
referencing procedure 1
BEG[EH
EXPPRTS
[rpl-1inf;
IMPPRTS
Prefoded-Table, Blockcode-Table;
[[rpl-1inf = SEQUENCE {
lsheader Lsheader OPTIONAL, -Location_Section Header
lsinf Lsinf -Location $ection Informaffion
}
[.isheader ::= SEQUENCE {
ptname UTF8String OPTIONAL, -Preceoded Table Name
ptversion Ptversion OPTIONAL, <brecoded Table Version
linft Linft OPTIONAL “Nocation Information Type
}
Ptversion ::= CHOICE {
vint INTEGER,
vstr UTF8String
}
[.inft ::= ENUMERATED {
point,
line,
area
}
[[sinf ::= SEQUENCE ({
cshi Csih OPTIONAL, -Coordinates Section Headqr
csi Csi OPTIONAL, -Coordinates Section In
udext UDExL OPTIONAL -User-Defined Extension
}
Csih ::= SEQUENCE™ {
ct Ct OPTIONAL, -Coordinate Type
bct Bct OPTIONAL, -Block Code Table
rct Rct OPTIONAL, -Region Code Table
acu Acu OPTIONAL, -Absolute Coordinate Unit
rcu Rcu OPTIONAL, -Relative Coordinate Unit
Hdo¥Yerr Horerr OPTIONAL, -Horizontal Error
hterr Hterr OPTIONAL, -Height Error
numcosd INTECER QDTIONAIL =Numbecxr of Coordinategs
}
Ct ::= ENUMERATED ({
absolute,
relative,
grid
}
Bct ::= ENUMERATED ({
utms,
utmp,
rectc,
pgridl
}
Rct ::= ENUMERATED {

© ISO 2018 - All rights reserved
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rctl,
rct2,
}
Acu = ENUMERATED {
degree,
ddmmss,
second
}
Rcu = ENUMERATED {
secondul,
secondu?2
}
Horerr = ENUMERATED {
bas¢mapl,
bas¢map2,
bas¢map3
}
Hterr = ENUMERATED {
err¢rl,
err¢pr2
}
Csi ::4 SEQUENCE ({
numiplock INTEGER OPTIONAL, —Number»ofiBlocks
bcodes SEQUENCE (SIZE (0..MAX)) OF INTEGER, -Block¥Codes
numfegion INTEGER OPTIONAL, -Number of Regions
rcodes SEQUENCE (SIZE (0..MAX)) OF INTEGER, -R&gion Codes
numgc INTEGER OPTIONAL, Mumber of Absolute Coordinates
ac SEQUENCE (SIZE (0..MAX)) OF Ac, ~Absolute Coordinates
numfc 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 Informatifon
}
Ac ::=|SEQUENCE {
lat Latitude,
lon Longitude,
alt Altitude OPTIONAL
}
Latitude = CHOICE {
lat|int INTEGER (-90000000..90000000), -microdegrees
lat|real REAT (-90..90) -degrees
}
Longitiyde = @HJICE {
lon|int INTEGER (-180000000..180000000), -microdegrees
lon|real REAL (-180..180) -degrees
}
Altitude = CHOICE [
int INTEGER (-1000..10000), -meters
real REAL (-1..10) -kilometers
}
Rc ::= SEQUENCE {
X INTEGER, -Relative X
v INTEGER, -Relative Y
4 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

© ISO 2018 - All rights reserved
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Rdsinf ::= SEQUENCE ({
numrd INTEGER OPTIONAL, -Number of Road Descriptors
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 Section Hegdeq
offsectinf SEQUENCE (SIZE (0..255)) OF Offsectinf -Offset Section. Imformgation
}
Df fsecthdr ::= SEQUENCE {
offsett Offsett OPTIONAL, -Offset/Type
defoffsetorg Defoffsetorg OPTIONAL, -Definithon Offset Oridgin
offsetdu Offsetdu OPTIONAL, -Offisgt Distance Unit
offsetau Offsetau OPTIONAL, -Offse®Angle Unit
numo ffinf INTEGER OPTIONAL -Numker of Offset Section |
Infprmation
}
Df fsett ::= ENUMERATED ({
on-route,
airline
}
Defoffsetorg ::= ENUMERATED {
Start point,
End point
}
Df fsetdu ::= ENUMERATED {
1m,
10m,
100m
}
Df fsetau ::= ENUMERATED {
degree,
radian
}
Dffsectinf{::= SEQUENCE ({
noffset INTEGER OPTIONAL, -Number of Offsets
ofifsets SEQUENCE (SIZE (0..255)) OF Offsets
}
OTfsets ::= SEQUENCE [
airlinedfo INTEGER OPTIONAL, -Airline Distance from
Origin
angle Angle type OPTIONAL, -Angle
vehicledrivingd INTEGER OPTIONAL, -Vehicle Driving Distance
direction Direction type OPTIONAL -Direction
}
Angle type ::= CHOICE ({
ang int INTEGER,
ang real REAL
}
Direction type ::= CHOICE ({
direc int INTEGER,
direc real REAL

© ISO 2018 - 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 dand/or nesteld
data framgs
bytd BYTE
}
END

A.4 Strycture as XML schema

<?xml vergion="1.0" encoding="UTF-8"?>
<xsd:scheffa xmlns:Lrpllinf="Lrpllinf" xmlns:xsd="http:/dwww.w3.0rg/2001/XMLSchema"
elementFormDefault=}gualified">
<xqd:simpleType name="UTF8String">
<xsd:restriction base="xsd:string">
<xsd:maxLength value="255"/>
</xsd:restriction>
</Hqsd:simpleType>
<xdqd:simpleType name="Linft">
<xsd:restriction base="UTF8SEring">
<xsd:enumeration valude="point"/>
<xsd:enumeration walue="line"/>
<xsd:enumeratiqn’value="area"/>
</xsd:restriction>
</Hsd:simpleType>
<xqd:simpleType name="Ct">»
<xsd:restrictig¢nybase="UTF8String">
<xsd:epumeration value="absolute"/>
<xsdrenumeration value="relative"/>
<xgd=€enumeration value="grid"/>
</xsd:p€kfriction>
</Hsd:simpleType>
<xdd:simpl€Type name="Bct">
<sga:restriction base="UTF8String">
<xsd:enumeration value="utms"/>
<xsd:enumeration value="utmp"/>
<xsd:enumeration value="yectc"/>
<xsd:enumeration value="pgridl"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType 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">
<xsd:enumeration value="degree"/>
<xsd:enumeration value="ddmmss"/>
<xsd:enumeration value="second"/>
</xsd:restriction>
</xsd:simpleType>
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<xsd:simpleType name="Rcu'">
<xsd:restriction base="UTF8String">
<xsd:enumeration value="secondul"/>
<xsd:enumeration value="secondu2"/>
</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="Offsett">
<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="Offsetdu">
<xsd:restriction base="UTF83tring">
<xsd:enumeration yw@lue="1m"/>
<xsd:enumeration value="10m"/>
<xsd:enumeratifn* value="100m"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="Q@ffsetau">
<xsd:restricgion base="UTF8String">
<xsdfentimeration value="degree"/>
<xsdrénumeration value="radian"/>
</xsd:pestriction>
</xsd:simpleType>
<xsd:compleXPype name="Lsheader">
<x3dt sequence>
<xsd:element name="ptname" type="UTF8String" minOccurs="0"/>
<xsd:element name="ptversion" type="Ptversion" minOccurs="0"A>
<xsd:element name="1linft" type="Linft" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Lsinf">
X5d: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"/>
</xsd: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"/>

© IS0 2018 - All rights reserved 25


https://standardsiso.com/api/?name=100ebd0a227e66e7bff76fae901665a6

ISO 17572-2:2018(E)

26

<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"/>

<xsd:element name="hterr" type="Hterr" minOccurs="0"/>

<xsd:element name="numcsi" type="xsd:integer" minOccurs="0"/>
</xsd:sequence>

</xsd:complexType>

<xs

d: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" />

</
<x9

</
<x9

</H
<x9g

<xsd:element name="numregion" type="xsd:integer" minOccurs="0"/>

<xsd:element name="rcodes" type="xsd:integer" minOccurs="0"

maxOccurs="unbolinded

<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="40"/>

<xsd:element name="rc" type="Rc" minOccurs="0" maxOccuZs="unbounded|

<xsd:element name="rdsh" type="Rdsh" minOccurs="0"/>
<xsd:element name="rdsinf" type="Rdsinf" minOccurs="0I"/>
</xsd:sequence>
sd:complexType>
d:complexType name="Ac">
<xsd:sequence>
<xsd:element name="lat" type="Latitude"/>
<xsd:element name="lon" type="Longitude!A>
<xsd:element name="alt" type="Altitude"™minOccurs="0"/>
</xsd:sequence>
sd:complexType>
d:complexType name="Rc">
<xsd:sequence>
<xsd:element name="x" type="xsd:integer">
<xsd:annotation>
<xsd:documentation>relative</xsd:documentation>
</xsd:annotationx
</xsd:element>
<xsd:element name="y'" jtype="xsd:integer">
<xsd:annotatish>
<xsd:documentation>relative</xsd:documentation>
</xsd:anhotation>
</xsd:element>
<xsd:elemeritrame="z" type="xsd:integer" minOccurs="0">
<xsdwannotation>
<xsd:documentation>relative</xsd:documentation>
</ xsd:annotation>
</xgdielement>
</xsd:sequence>
sd:complexType>
d:complexlype name="Rdsh">
<xsdwsequence>
<xsd:element name="rdt" type="xsd:integer" minOccurs="0"/>
<xsd:element name="rdsize" type="xsd:integer" minOccurs="0"/>

<xsd:element name="numrdsinf" type="xsd:integer" minOccurs="0"/>

/>
n/>

"/>

Xsd:isequence

</xsd:complexType>

<xs

d:complexType name="Rdsinf">
<xsd:sequence>
<xsd:element name="numrd" type="xsd:integer" minOccurs="0"/>

<xsd:element name="rds" type="Rd" minOccurs="0" maxOccurs="255"/>

</xsd:sequence>

</xsd:complexType>

<xs

d: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="1linkid" 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"/>
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<xsd:element name="brunnelname" type="UTF8String" minOccurs="0"/>
<xsd:element name="offsecthdr" type="Offsecthdr" minOccurs="0"/>
<xsd:element name="offsectinf" type="Offsectinf" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Offsecthdr">
<xsd:sequence>
<xsd:element name="offsett" type="Offsett" minOccurs="0"/>
<xsd:element name="defoffsetorg" type="Defoffsetorg" minOccurs="0"/>
<xsd:element name="offsetdu" type="Offsetdu" minOccurs="0"/>
<xsd:element name="offsetau" type="Offsetau" minOccurs="0"/>
<xsd:element name="numoffinf" type="xsd:integer" minOccurs="0"/>

Dccurs="255"/>

</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Offsectinf">
<xsd:sequence>
<xsd:element name="noffset" type="xsd:integer" minOccurs="0"/>
<xsd:element name="offsets" type="Offsets" minOccurs="0"

</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Offsets">
<xsd:sequence>
<xsd:element name="airlinedfo" type="xs@d:*nteger" minOccurs='|0"/>
<xsd:element name="angle" type="Anglet{pe" minOccurs="0"/>
<xsd:element name="vehicledrivingd" Sfype="xsd:integer" minOcdurs="0"/>
<xsd:element name="direction" typex'"Directiontype" minOccursg"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="Directiofitype">
<xsd:choice>
<xsd:element néme="direcint" type="xsd:integer"/>
<xsd:element name="direcreal" type="xsd:float"/>
</xsd:choice>
</xsd:complexType>
<xsd:complexType name="UDExt">
<xsd:sequente>
<xgdrélement name="UDEExtHeader" type="UDExtHeader" minOccurd="0"/>
<xsd:element name="UDExtinf" type="UDExtinf"/>
</xsdisequence>
</xsd:compl€xType>
<xsd:complexType name="UDExtHeader">
<Xsd:sequence>
<xsd:element name="extID" type="ExtID" minOccurs="0"/>
<xsd:element name="extName" type="UTF8String" minOccurs="0"/
<xsd:element name="extType" type="UTF8String" minOccurs="0">
<xsd:annotation>
<xsd:documentation>Extension Type</xsd:documentgtion>

Xsd:annoctacion
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="UDExtinf">
<xsd:sequence>
<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">
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<xsd:choice>
<xsd:element name="lonint">
<xsd:annotation>
<xsd:documentation>microdegrees</xsd:documentation>
</xsd:annotation>
<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>
</xsd:choice>
</Hsd:complexType>
<xgd:complexType name="Latitude">
<xsd:choice>
<xsd:element name="latint">
<xsd:annotation>
<xsd:documentation>micredegrees</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:maxInglusive value="90000000"/>
<xsd:min@nclusive value="-90000000"/>
</xsd:restricfiton>
</xsd:simpleTypex
</xsd:element>
<xsd:element name="ldttreal">
<xsd:annotafisvn>
<xsd:documentation>degrees</xsd:documentation>
</xsd:annotation>
<xsd:ghmpleType>
<xsd:restriction base="xsd:float">
<xsd:maxInclusive value="90"/>
<xsd:minInclusive value="-90"/>
</xsd:restriction>
</xsd:simpleType>
<Axsd:element>
</xsdicHoice>
</¥sd:complexlype>
<xdqd:complexType name="Altitude">
<xsd:choice>
<xsd:element name="altint">
<xsd:annotation>
XSd:dOCUmMentation meters</ Xsd: documentacion
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:maxInclusive value="10000"/>
<xsd:minInclusive 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"/>
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<xsd:minInclusive value="-1"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
</xsd:choice>
</xsd:complexType>
<xsd:element name="Lrpllinf">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="lsheader" type="Lsheader" minOccurs="0"/>
<xsd:element name="1lsinf" type="Lsinf"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xpd:schema>
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class TMC

TMCLocationReference

locationlD:
countryCode: IntUnTi
locationTableNumber:
direction: Boolean

bhothDirections: Boolean

IntUnLi

IntUnTi

+ + + + B o+ + 4+ o+

extent: IntUnTi [0..1]
extendedCountryCode: IntUnTi [0..1]
locationTableVersion: IntUnLoMB [0..1]
preciseTMClnfo: PreciseTMCInformation [0..1]

T
I
I
I

vV

«DataStructure»
PreciseTMCInformation

+ + + + +

distanceAccuracy: IntnTi [0..1]
hazardDistance1;
hazardDistance2:
problemLepgth1:
problemLength2:

intUnTi [0..1]
IntUnLi [0..1]
IntUnTi [0..1]
IntUnLi [0..1]

VLSD )

Figure B.1 — TPEG2 UML structurel16] of TLR (Alert-C)

B.2 TLR message.components

B.2l1 TMCLocationReference

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

Name Type Multiplic- Description
it

locationID IntUnLi 1 The actual location number (primary location).

countryCode IntUnTi 1 Defines the different countries being responsi-
ble for the database creation. The table of coun-
try codes is specified in [SO 14819-3:2013.

locationTableNumber |IntUnTi 1 The value is specified per country and may 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 Multiplic- Description
ity
bothDirections Boolean 1 If set to true the location shall be treated as

being applicable for both directions.

NOTE Be aware that ISO 18234 defines this
information 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 location.

extendedCountryCode | IntUnTi 0..1 In non-European countries, the full range of
location tables per country code can be used
provided that the Extended Country/Code assp-
ciated with the ALERT-C locatio table is defiped
and provided (Extended Country Codes are
defined in IEC 62106:2000);

locationTalleVersion |IntUnLoMB 0..1 If 1 byte, 4 bits for majetand 3 bits for minor.

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

3 bytes not possiblé because TMC restricts to
0-99 for boths

preciseTM(Info PreciseTMCInformation 0.1 n.a.

B.3 TLR datatypes

B.3.1 PreciseTMCInformation

PreciseTM{Information defines the collection of gptional precise TMC location coding.

Name Type Multiplic- Description
ity
distanceAcpuracy IntUnTi 0.1 0=100m,1=500m, 2 =1 km, 3 =more than 1 km
100 m if attribute is absent.
hazardDistlancel IntUnTi 0..1 Upstream distance from primary location (against the

direction of traffic), also known as D1. Range up to
25 km calculated in steps of 100 m.

hazardDistlance2 IntUnli 0..1 Same as hazardDistancel but range up to 6 553 km.

problemLehgth1 [ntUnTi 0..1 Distance from the start of the problem to the end of the
problem. Which is not necessarily the primary locatjon.
Length up to 25 km.

problemLehgth2 IntUnLi 0..1 Same as problemLength1 but length 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[1Z] of TLR container for use with TPEG pervices.

C.2 TLR container components

C.2|1 List of Generic Component Ids

The GCId of root element is defined by the Location Referencing Containgt specification[19].

Name

Id

TMCLocationReference

defined by LRC

C.2|12 TMCLocationReference

<TMCLocationReference(x)>:=

<IntUnTi>(x),

: Id of'this component.

<lr4tUnLoMB>(1engthComp),

: Number of bytes in component.

<Ir4tUnLoMB>(1engthAttr),

: Number of bytes in attributes.

<Ir4tUnLi>(locationID),

: The actual location number (primary location)

<ln|tUnTi>(countryCode),

: Defines the different countries being responsibfle for the
database creation. The table of country codes is ppecified
in ISO 14819-3:2013.

<IntUnTi>(locationTableNumber),

: The value is specified per country and may differ over
time.

—

BitjArray(selector),

if (pit 0 of selector'is set)

<Bgolean>(disection),

: If the direction flag is true it means positive direction i.e.
following to the successor in the location list.

if (pit"hof selector is set)

<Béolean=({bothDirections}, —

L f set totrue the location shall be treated as being appli-
cable for both directions.
NOTE Be aware 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 associated with the ALERT-C
location table is defined and provided (Extended Country
Codes are defined in 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 hyfpc not pnccih]p because TMC restricts to 0-99 for bath.

if (bit 5 oflselector is set)

<PreciseTNICInformation>(preciseTMCInfo);

C.3 TLR datatypes

C3.1 Pr

bciseTMCInformation

<PreciseT

MCInformation>:=

BitArray(§elector),

if (bit 0 oflselector is set)

cy),

<IntUnTi>[distanceAccura-

:0=100m,1=500m, 2 =1Kkm, 3 =more than 1 km
100 m if attribute is absent.

if (bit 1 oflselector is set)

<IntUnTi>
Distancel

(hazard-

)

: Upstream distance from¥primary location (against the direction of tijaf-
fic), also known as D1.-Range up to 25 km calculated in steps of 100 m

if (bit 2 oflselector is set)

<IntUnLi>
Distance?2

[hazard-

)

: Same as hazardDistancel but range up to 6 553 km.

if (bit 3 ofiselector is set)

<IntUnTi>
Lengthl),

[problem-

: Distance from the start of the problem to the end of the problem.
Which is not necessarily the primary location. Length up to 25 km.

if (bit 4 oflselector is set)

<IntUnLi>
Length?2);

[problem-

: Same as problemLength1 but length up to 6 553 km.
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Annex D
(normative)

ALERT-C location reference, TPEG2 XML representation

if annex defines the TPEG2 XML representation[18] of the TLR container for use with-TPE

D.2 TLR container components

D.2.1 TMCLocationReference

</x

telement name="TMCLocationReference" type="TMCLocationRefegfeance" />

E complexType name="TMCLocationReference">

5:complexContent>

E:extension base="tsf:ApplicationRootMessageML">

5 : sequence>

E:element name="locationID" type="tdt:IntUnLi"/>

E:element name="countryCode" type="tdt:IntUnTi"A>

E:element name="locationTableNumber" type="tdt{\lntUnTi"/>

E:element name="direction" type="tdt:Boolean’y,>

5:element name="bothDirections” type="tdt:Bovlean"/>

E:element name="extent" type="tdt:IntUnTi¥ minOccurs="0"/>

E:element name="extendedCountryCode" type="tdt:IntUnTi" minOccurs="0"/>
E:element name="locationTableVersion" \type="tdt:IntUnLoMB" minOccurs="0"/>
E:element name="preciseTMCInfo" types"PreciseTMCInformation" minOccurs="0"/>
ks :sequence>

ks:extension>

ks :complexContent>

5 :complexType>

D.3 TLR datatypes

D.3.1 PreciseTMCInformation

<x
</
</x

L complexType name="PreciseTMCInformation">

5 : sequence>

E:element rafme="distanceAccuracy" type="tdt:IntUnTi" minOccurs="0"/>
E:element, vdme="hazardDistancel" type="tdt:IntUnTi" minOccurs="0"/>
5 :element,/name="hazardDistance2" type="tdt:IntUnLi" minOccurs="0"/>
E:element name="problemLengthl" type="tdt:IntUnTi" minOccurs="0"/>
5t edement name="problemLength2" type="tdt:IntUnLi" minOccurs="0"/>
k§sequence>

7 services.

2 o
comMPeT TYyPT

D.4 Full TLR schema definition

<?xml version="1.0" encoding="UTF-8"?>

<!-
<xs

TPE

- This XML schema is generated with tpegUMLconverter V2.3 -->
: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 1.xsd"/>

<xs:import namespace="http://www.tisa.org/TPEG/
GDhataTypes 2 0" schemaLocation="TDT 2 0.xsd"/>
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<xs:element name="TMCLocationReference" type="TMCLocationReference"/>
<xs:complexType name="TMCLocationReference">
<xs:complexContent>
<xs:extension base="tsf:ApplicationRootMessageML">
<xs:sequence>

<xs:element name="locationID" type="tdt:IntUnLi"/>

<xs:element name="countryCode" type="tdt:IntUnTi"/>

<xs:element name="locationTableNumber" type="tdt:IntUnTi"/>

<xs:element name="direction" type="tdt:Boolean"/>

<xs:element name="bothDirections" type="tdt:Boolean"/>

<xs:element name="extent" type="tdt:IntUnTi" minOccurs="0"/>

<xs:element name="extendedCountryCode" type="tdt:IntUnTi" minOccurs="0"/>

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

<xs:element name="preciseTMCInfo" type="PreciseTMCInformation"
minOccursf"0" />

</x
</xs:c
<xs:co

<xs

</x
</xs:c
</xs:scher

mplexType>

sequence>
xs:element
xs:element
xs:element
xs:element
xs:element
:sequence>
mplexType>
a>

</xs:sequence>
/xs:extension>
:complexContent>

plexType name="PreciseTMCInformation">

name="distanceAccuracy" type="tdt:IntUnTi" minOcCurs="0"/>
name="hazardDistancel" type="tdt:IntUnTi" minQ&curs="0"/>
name="hazardDistance2" type="tdt:IntUnLi" mifOccurs="0"/>
name="problemLengthl" type="tdt:IntUnTi" miAOccurs="0"/>
name="problemLength2" type="tdt:IntUnLi" %inOccurs="0"/>
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Annex E
(informative)

Extended TMC Location reference, TPEG2 logical structure

E.1

The
des
use
dev|
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and

InT
be d
to 4
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Thi
tot
™
cor
sigr

E.1

E.1

Ver
dev
dev

T eOoTT

Descrintion ofthe logical structure
pHen-ettherogicai-stuctdre

1 General

RDS-TMC protocol (i.e. ALERT-C protocol) is specified in ISO 14819-1:2013¢ This
gned to provide pre-coded information messages using pre-coded locatior refereng
s on inter-urban road networks. Both messages and locations are required’to be stored
ices. The TMC system, developed for FM transmission in the RDS sub-channel, is limited
e of <64 000 locations per location table. Some Events in RDS-TMC protocol address on
entries of the point location defined by the location code (e.g. event“exit closed”).

PEG, as a design principle, locations and events are strictly separated. The location (the °
ignalled in the Location referencing container, the event (“closed”) in the application cont
llow with TMC locations also addressing the exit and _entry roads of a TMC location, t
Lainer shall contain the additional information for refexencing precisely these entries and

ETL extends the ALERT-C location reference.défined in Annex B to allow specifyin
'y roads of a defined TMC point location, as well'as to more precisely indicate whether t
rnal (through) road elements of the primaryyand secondary location are affected by the
Lents or not.

5 annex defines the TPEG logical data structure for the ETL. This logical datastructur
he TPEG modelling rules(16]l, Although both ALERT-C location referencing and ETL shar
[ location concept of Reference_[12], ETL has a separate logical datastructure and
responding binary and XMLtepresentation, since in TPEG services the ETL location r
alled separately in the TREG Location Referencing Container[19].

2 ETL specific canstraints

2.1 ETL specification version number signalling

sion numbering is used to track the separate versions of a location referencing toolkit
elopmentiand deployment. The differences between these versions may have an impa
ices,

Tab

brotocol is
es to end-
in all client
to a code-
y the exits

exit”) shall
hiner. Thus,
he location
exits.

g exit and
he junction
hpplication

b conforms
e the basic
2 separate
eference is

hrough its
't on client

e“E.1 shows the current version numbers for this specification version of ETL (to be §

attribute specVersionID).

ignalled in

Table E.1 — Current version numbers for signalling ETL within TPEG2-XML and TPEG2-binary

E.1.

Major version number

Minor version number

2.2 Definition of TMC internal, TMC external and TMC direction

Figure E.1 shows the definition of the TMC internal road segments (shown for primary and secondary
location) and TMC external road segments (shown for the primarylocation). In the TMClocationReference
(see E.3.6) the Boolean ‘uselnternalPrimaryLocation’ indicates whether the TMC internal (through)
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road segments of the primary location shall be considered part of the location to be referenced or not.
The Boolean ‘uselnternalSecondaryLocation’ in this TMClocationReference (also see E.3.6) indicates
whether the TMC internal (through) road segments of the secondary location shall be considered part
of the location to be referenced or not.

Secondary Primary
Location 4 Location 4

Ly
Q/ \) Road Stretch
Spatial
\ Reference
Point
o q
internal TMC (through) road external TMC (through) internal TMC,(through) road
section of the secondary location road section of the primary section ofthe primary
location location

Figure E.1 — internal and external TMC through road section-of the primary and secondany
location.

The direct]on Boolean in the TMClocationReference (see E.3.6) defines the direction from the prinfary
to the secdndary location (against driving direction). Positive (true/1) means following the succegsor
in the TMC(|table. The following example (see Table E:2) on the A9 Germany shows the correct use offthe
direction Boolean. For the driving direction Miinehén-Freimarn (12724) to Miinchen Frankfurter Ring
(12723) the direction Boolan has to be coded as'true/1.

Table E.2 — Extract out of the German TMC Location Table for the A9 motorway

— positive Location code first name positive offset
dlI‘eCtl.OI‘I 12722 Miinchen-Schwabing 12723
following
the succesdr 12723 Miinchen-Frankfurter Ring 12724
12724 Miinchen-Freimann 12725
12725 Miinchen-Fréttmaning Sid 12726
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A Weirasy

f

Unterfohring

‘Gemerbegediet Bahoy ©

” 12723 Munchen Frankfurter Rlng

E.2

E.2

Figlire E.3 shows the logical structure of the ETL co:v{@her. The specific components and dat]
destribed in E.2.2 and E.3 respectively. $

Figure E.2 — TMC-Locations in the digital road Pg@lork map

ETL Structure QQQ

1 General 5\0

\

A types are
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ExtendedTMCLocationReference

An ExtendedTMCLocationReference

+ specV
+ tmolLox

+ tmoExitEntryLocation: TMCEXxitEntryLocationReference [0..01]

ersionID: MajorMinorVersion
cation: TMCLocationReference [0..1]

TMClocation references.

component (ETL) shall contain only one single
type of the various provided types of extended

«DataStructure»

TMCEXitEntryLocationReference

+ tmoLocation:

TMCLocationReference

+ exitEntrylnformation:

ExitEntrylnformation [1..*]

«DataStructure»
TMCLocationReference

«DataStructure»
ExitEntrylnformation

+ o+ o+ o+ o+ o+

locationl[:
countryCqde:
locationT gbleNumber:

direction:
bothDirec

extended
locationT

extent: I}tu nTi [0..1]

preciseTNICInfo: Precise TMCInformation [0..1]

uselntem
uselntem

IntUnLi

IntUnTi

IntUnTi
Boolean

ions: Boolean

ountryCode:
bleVersion:

IntUnTi[0..1]
IntUnLoMB [0..1]

IPrimaryLocation: Booleas
ISecondaryLocation: Boolean

isExitOrEntry: Boolean
oppositeDir:  boolean
dirLocation:

+ + + + +

DirLocation [0..1]
exitEntryPoint: WGS84Coordinates\0.1]
sequenceNumberExitEntry: SegueénceNumberExitEntry [0..1]

«

Precis

ataStructure»

«DataStructurey
DirLocation

TMClInformation

+ o+ + + +

distanceAccuracy:
hazardDigtance1:
hazardDigtance2:

problemL
problemL

IntUnTi [0..1]

+ dirLocationID:NAtUNTi
+ dirLocationBifection:

Boolesn

IntUnTi [0..1]
IntUnLi [0..1]
IntUnTi [0..1]
IntUnLi [0..1]

bngth1:
bngth2:

E.2.2 ET[L container components

E.2.2.1 E

«DataStructure»
SequenceNumberExitEntry

+ sequenceNumberExitEntry:
+ totalNumberOfExitEntries:

IntunTi
IntUnTi

«DataStructure»
WGS84Coordinates

+ wgs84Longitude:
+ wgs84Latitude:

IntSi24

Figure E.3 — Structure of the ETL

xtendedTMCLocationReference

This Extended TMC Location referencing container includes a number of enhancements with respect to
the ALERT-C Location referencing container, in specific for exits and entries, internal/external location
parts and version field to support future improvements. An ETL component shall contain only one single
type of the various provided types of ETLs, for example the tmcLocation XOR the tmcExitEntryLocation.

40
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Table E.3 — ExtendedTMCLocationReference

Name

Type

Multiplicity Description

specVersionlD

MajorMinorVersion

1 Major and Minor version of the
ETL specification used to con-
struct this location reference.

tmcLocation

TMCLocationReference

0.1 Enhanced ALERT-C location refer-
encing container containing extra
fields to specify the inclusion of
TMC internal map segments of the
primary and secondary location,

as well as version information of
the TMC location table fised.

tm¢ExitEntryLocation

TMCExitEntryLocationReference 0.1

Extension to TMC-Localion to
address entries-and/or exits of a
given point location.

E.3

E.3|1 DirLocation

ETL Datatypes

The DirLocation datastructure in Table E.4 specifies a TMCAogation where the referencefl exit road

leads to or the referenced entry road originates from.

Table E.4 — DirLocation

Name Type Multiplic- Description
ity
dirLocationID IntUnLi 1 The number of the TMC location where the exit leads to
or the entry originates from.
dirLocationDirection | Boolean 1 The direction of the dirLocation where the efit leads to
or the entry originates from.

E.3|2 PreciseTMCInformation

The PreciseTMCInformation-datastructure in Table E.5 specifies additional fields in order tp reference
a more precise location'in' between successive TMC locations by means of a metric distance (hazard

disfance), measured-from the primary location in accordance with 1SO 14819-1:2013.

Table E.5 — PreciseTMCInformation

Name Type Multiplic- Description
ity
distafieeAccuracy IntUnTi 0..1 0=100m,1=500m, 2 =1km, 3 =more thah 1 km
hazardDistancel IntUnTi 0..1 Upstream distance from primary location (against the
direction of traffic), also known as D1. Range up to
25 km calculated in steps of 100 m.
hazardDistance?2 IntUnLi 0.1 Same as hazardDistancel but range up to 6 553 km.
problemLengthl IntUnTi 0..1 Distance from the start of the problem to the end of the
problem. Which is not necessarily the primary location.
Length up to 25 km.
problemLength2 IntUnLi 0.1 Same as problemLength1 but length up to 6 553 km.

Figure E.4 shows the definition of hazard Distance (D1) and Problem length (L).
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| location 12347 | | location 12346 I

location 12345
<

Figure E |

E.3.3 Se

The datast

entry (e.g.

oot
sec ondah/

traffic queue

o

A /_\ primary
location location
hazardous incident

point
L |
| D] '

quenceNumberExitEntry

bXit 2 out of 5).

4 — Definition of Hazard Distance (D1) and relation to Problem Length (L) (L may
signalled in an application container)

Fucture SequenceNumberExitEntry in Table E.6 specifies the sequence number of the ex

Table E.6 — SequenceNumberExitEntry

tor

Name

Type Multiplic-

ity

Description

sequenceN

imberExitEntry | IntUnTi 1

SequenceNumber of exit vs total number of exits
ofte side of the road, or SequenceNumber of entry
VS total number of entries on one side of the road
SequenceNumber shall startat 1 up to total numljer
of exits, respectively entries. First exit or entry en-
countered in driving direction shall be numbered 1.

E.g. on one side of the road the following numbering

can occur:Exit 1
Entry 1

Entry 2

Exit 2

Entry 3

totalNumb

pbrOfExitEntri€s | IntUnTi

Total number of exits or entries.

E3.4 TM

The TMCE
or exits of

42

|CExitEntryLocationReference

xitEntryLocation reference datastructure in Table E.7 specifies the applicable entries

and/

a TMC Iocation where the content of the application content 1s located (€.g. to signal Tirst
exit closed”, where the TMCExitEntryLocationReference references the “first exit” and the application
container signals the “closed” event).
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Table E.7 — TMCExitEntryLocation

Name Type Multiplic- Description
ity

tmcLocation TMCLocationReference 1 TMC location container indicating the main (junc-
tion) location for which the entries and/or exits
are referenced in the datastructure exitEntryln-
formation.

exitEntrylnformation | ExitEntryInformation 1.* The specific entries or exits of the main TMC loca-
tion to be referenced.

E.3
The

5 WGS84Coordinates

datastructure WGS84 coordinates in Table E.8 specifies a standard WGS84 coordinat
24 bit resolution.

Table E.8 — WGS84

b pair with

Name

Type

Multiplicity Déscription

wg

84Longitude

IntSi24

1 Longitude in standard24 bit accuracy stores c
in order of magnitude of 10 micro degrees reso
decimals).

Longitude (unitdegrees) is encoded as follows:

WGS84]ongitude = int ( sign(longitude)*0,5 + (1
(224))/360)

ordinates
ution (five

ongitude *

wg

84Latitude

IntSi24

1 WGS84 latitude in standard 24 bit accuracy sto
nates in order of magnitude of 10 micro degree
tion (five decimals).

Latitude (unit degrees) is encoded as follows:

(224Y)/360)

WGS84latitude = int ( sign(latitude)*0,5 + (latifude *

res coordi-
5 resolu-

E.3

The
con|
are

6 TMCLocationReference

datastructure TMC Lgcation Reference in Table E.9 extends the ALERT-C Location }
fainer to specify whether the TMC internal road segments of the primary and seconda
affected (i.e. part.ofthe location) or not (i.e. not part of the location to be referenced).

Table E.9 — TMCLocationReference

eferencing

Iry location

Name

Multiplic-
ity

Description

Type

loc

htioniD

IntUnLi 1 The actual location number.

_tEaC

Lo+l 1 +tha Jdiff,

Cco

2|
ey ot

Dafin
TITCOTITT T TDCTIIICS

ISO 14819-3:2013.

the-different-eountries being
responsible for the database creation.
The table of country codes is specified in

locationTableNumber

IntUnTi 1

differ over time.

The number of the location table. The
value is specified per country and may

direction

Boolean 1

The direction bit defines the direction
from the primary to the secondary lo-

cation (against driving direction). If the
direction flag is true/1 it means positive
direction i.e. following to the successor
in the location list.
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Table E.9 (continued)

Name Type Multiplic- Description
ity
bothDirections Boolean 1 If set to true the location shall be treated
as being applicable for both directions.

NOTE In contrast to ISO 14819-1:2013
and ISO 14819-2:2013, which specifies
a default directionality for each event
code, in TPEG the directionality has to
be set explicitly.

extent IntUnTi 0..1 Number of hops in the linked list,of{lg
cation codes. The direction is défined by
the direction attribute. Absent|yalue |s
defined 0 and means inside the currept
location.

extendedCountryCode IntUnTi 0.1 In non-European couftries, the full
range of location tables per country
code can be usé€dprovided that the

Extended Coumtry Code associated wijith
the ALERT<Clocation table is defined
and provided (Extended Country Codes
are defined in [EC 62106:2000). Evenlif
this field is optional this field shall bd
sent mandatorily.

locationTalleVersion IntUnLoMB 0..1 If 1 byte, 4 bits for major and 3 bits fqr
minor. If 2 bytes, 7 bits for major and
7 bits for minor. 4 bytes not possible
because ALERT-C restricts to 0-99 for
both. Letters in some old versions ar¢
interpreted as minor increments to the
given number.

preciseTM(Info PreciseTMCInformation 0..1 Precise ALERT-C Information followd.

uselnternalPrimaryLocation |Boolean 1 true/1 if the internal TMC through road
section of the primary location is alsd
affected. False/0 otherwise.

uselnternalSecondaryLocation | Booleah 1 true/1 if the internal TMC through road
section of the secondary location is also
affected. False/0 otherwise.

E.3.7 ExjtEntryInfofiration

The datastiructure ExitEntrylnformation in Table E.10 specifies detailed information as to which exits
and/or entfies are\affected by the application contents.
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Table E.10 — ExitEntryInformation

Name

Type

Multiplic-
ity

Description

isExitOrEntry

Boolean

1

true or 1 for exit, false or O for entry.

oppositeDir

Boolean

1

If true or 1, the entry or exit is on the
road side opposite to the direction of
the main TMC location reference (This
is to be used if the main tmc location
indicates 'both directions").

Lanh) TN

. -
dirFeeation

Daaal 4
Il Loutadtivull

P
i

1c1 L 1 4] :
Fhre-FMctoecattomrwheretheexit leads to

or entry originates from.

exifEntryPoint

WGS84Coordinates

WGS84Coordinates of-the specified
exit entry.

May be used adyantageously {If there is
more than oné-EXit or Entry for the spec-
ified side afd\niot all of them gre closed.

sequenceNumberExitEntry

SequenceNumberExitEntry

Sequenceynumber of exit or entry fol-
lows (e-g-exit 4 of 5).
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Annex F
(normative)

Extended TMC Location reference, TPEG2 binary representation

ral

F.1 Gen

Tor

This annex defines the TPEG2 binary representation[1Z] of the ETL container for use with TPEGservices.

F2 ETL

container components

F.2.1 Liqt of Generic Component Ids

The GCId off root element is defined by Location Referencing Container specifieation[19].

Name

Id

ExtendedTMCLocationReference

definéd by LRC

F.2.2 ExtendedTMCLocationReference

This ExtendedTMC Location referencing container includes@number of enhancements with respedt to
C Location referencing container, in specific_for exit and entries, internal/external location
parts and [version fields to support future improvements. An ETL component (ETL) shall contain
only one siingle type of the various provided types‘of ETLs, for example the tmcLocation XOR|the

the ALERT]

tmcExitEn

ryLocation.

<Extended

TMCLocationReference(x)>:=

<IntUnTi>(x),

: id of this component

<Intl|lnLoMB>[lengthComp),

: number of bytes in component

<IntlIInLoMB> (lengthAttr),

: number of bytes in attributes

<Maj|0rMinorVersion> (specVersionlD),

: Major and Minor version of the ETL
specification used to construct this
location reference.

<BitArray>(selector),

if (bi

0 of selector is set)

<TMCLocationReference>(tmcLocation),

: Enhanced ALERT-C location refereng-
ing container containing extra fields o

specify the inclusion of TMC internal
map segments of the primary and sec-
ondary location, as well as version infor-
mation of the TMC location table used.

if (bit 1 of selector is set)

Location);

<TMCExitEntryLocationReference>(tmcExitEntry-

: extension to TMC-Location to address
entries and/or exits of a given point
location

46
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F.3

F.3.

ETL Datatypes

1 DirLocation

ISO 17572-2:2018(E)

The DirLocation datastructure specifies a TMC location where the referenced exit road leads to or the
referenced entry road originates from.

<DirLocation()>:=

<IntUnLi>(dirLocationID),

: The number of the TMC location where the exit leads to or the

entry originates from.

<BitArray>(selector),

if (bit 0 of selector is set)

red

<Boolean>(dirLocationDi-
tion);

: The direction of the dirLocation. where the eXitleads
entry originates from.

to or the

E3

Thd
pre

2 PreciseTMCInformation

PreciseTMCInformation datastructure specifies additional fieldssin order to referer
Cise location in between successive TMC location by means of aumetric distance (hazarg

ce a more
| distance),

megsured from the primary location in accordance with ISO 14819-1:2013.
<PgeciseTMCInformation()>:=
<BitArray>(selector),
if (bit 0 of selector is set)
<IntUnTi>(distanceAccuracy), |: 0=100m, 1 =500 m, 2 =1 km, 3 = more than 1 km 100 m
if attribute is absent.
if (bit 1 of selector is set)
<IntUnTi>(hazardDistancel), |*Upstream distance from primary location (agaipst the
direction of traffic), also known as D1. Range up fo 25 km
calculated in steps of 100 m
if (bit 2 of selector is set)
<IntUnLi>(hazardDistance2), |: Same as hazardDistancel but range up to 6 553|km

if (bit 3 of selector js,set)

<IntUnTi>(problemLength1),

problem. Which is not necessarily the primary lo
Length up to 25 km

: Distance from the start of the problem to the end of the

Cation.

if (bit 4-of’Selector is set)

<IntUnLi>(problemLength2); |: Same as problemLength1 but length up to 6 553

km
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F.3.3 SequenceNumberExitEntry

The datastructure SequenceNumberExitEntry specifies the sequence number of the exit or entry (e.g.

exit 2 out of 5).

<SequenceNumberExitEntry()>:=

tEntry),

<IntUnTi>(sequenceNumberExi- |: SequenceNumber of exit vs total number of exits on one

side of the road, or SequenceNumber of entry vs total
number of entries on one side of the road. SequenceNumber
shall start at 1 up to total number of exits, respectively en-

Tri€s. : FITST exit OT eNtry encountered in driving direction
shall be numbered 1.

E.g. on one side of the road the following numberihg.can
occur:Exit 1

Entry 1
Entry 2
Exit 2

Entry 3

tEntries);

<IntPnTi>(totalNumberOfExi- : Total number of exit or entries

F.3.4 TMCExitEntryLocationReference

The TMCEkitEntryLocation reference datastructure specifies the applicable entries and/or exits pf a
TMC location where the content of the application content is located (e.g. to signal 'first exit cloged’,
where the| TMCExitEntryLocationReference references’ the 'first exit' and the application contajner

signals the|'closed’ event.

<TMCExitEntryLocationReference()>:=

tion),

<TM({LocationReference>(tmcLoca* : TMC location container indicating the main TMC

location container indicating the main (junction) log¢a-
tion for which the entries and/or exits are referencg¢d
in the datastructure exitEntrylnformation.

<IntynLoMB>(n),

Informatign);

n* <$xitEntrylnformation>(exitEntry- : The specific entries or exits of the main TMC locat]jon

to be referenced.

F.3.5 WGS84Coordinates

The datasfrueture WGS84coordinates specifies a standard WGS84 coordinate pair with 24| bit

resolution.
<WGS84Coordinates()>:=
<IntSi24>(wgs84Lon- |:Longitude in standard 24 bit accuracy stores co-ordinates in order of
gitude), magnitude of 10 micro degrees resolution (five decimals).
Longitude (unit degrees) is encoded as follows:
WGS84longitude = int (sign(longitude)*0,5 + (longitude * (224))/360)
<IntSi24>(wgs84Lati- |: WGS84 latitude in standard 24 bit accuracy stores co-ordinates in
tude); order of magnitude of 10 micro degrees resolution (five decimals).
Latitude (unit degrees) is encoded as follows:
WGS84latitude = int ( sign(latitude)*0,5 + (latitude * (224))/ 360)
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F.3.6 TMCLocationReference

The datastructure TMC Location Reference extends the ALERT-C Location referencing container to
specify whether the TMC internal road segments of primary and secondary location are affected/part
of the location or not affected/not part of the location to be referenced.

<TMCLocationReference()>:=

<IntUnLi>(locationID),

: The actual location number.

<IntUnTi>(countryCode),

: Defines the different countries being responsible for
the database creation. The table of country codes is

specified in ISO 14819-3:2013.

<IntUnTi>(locationTableNumber),

: The number of the location table. Thevalu
fied per country and may differ over time.

b iS speci-

<BitArray>(selector),

if (bit 0 of selector is set)

<Boolean>(direction),

: The direction bit defines’the direction fromn the pri-

mary to the secondary {o¢ation. If the direc
true/1 it means positive direction i.e. follow
successor in the lo€ation list.

[ion flag is
ing to the

if (bit 1 of selector is set)

<Boolean>(bothDirections),

: If set to true the location shall be treated 3
applicablefor both directions.

NOTEIn contrast to ISO 14819-1:2013 and

[SO14819-2:2013, which specifies a default
ality for each event code, in TPEG the direct]
has to be set explicitly.

s being

direction-
ionality

if (bit 2 of selector is set)

<IntUnTi>(extent),

: Number of hops in the linked list of locatig
The direction is defined by the direction atf
Absent value is defined 0 and means inside
rent location.

n codes.
ribute.
the cur-

if (bit 3 of selector is set)

<IntUnTi>(extendedCountryCode),

: In non-European countries, the full range o
tables per country code can be used provide
Extended Country Code associated with the
location table is defined and provided (Exter
try Codes are defined in I[EC 62106:2000). Ev
field is optional this field shall be sent mand4

F location

1 that the
ALERT-C
ded Coun-
en if this
torily.

if (bit4 of selector is set)

<IntUnLoMB>(locationTableVersion),

: If 1 byte, 4 bits for major and 3 bits for miy

or.If 2

bytes 7 bitsfor mmajoramd -7 bits for mmimor-3
possible because ALERT-C restricts to 0-99

Letters in some old versions are interpreted as minor

increments to the given number.

bytes not
for both.

if (bit 5 of selector is set)

<PreciseTMCInformation>(preciseT-

MClInfo);

: Precise ALERT-C Information follows.

if (bit 6 of selector is set)
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49


https://standardsiso.com/api/?name=100ebd0a227e66e7bff76fae901665a6

ISO 17572-2:2018(E)

cation),

<Boolean>(uselnternalPrimaryLo-

:true/1 if the internal TMC through road section of the
primary location is also affected. False/0 otherwise.

if (bit 7 of selector is set)

tion),

<Boolean>(uselnternalSecondaryLoca-

:true/1 if the internal TMC through road section of the
secondary location is also affected. False/0 otherwise.

F3.7 ExitEntrylnformation

The datastructure ExitEntrylnformation specifies detailed information as to which exits and/or entries

are affecte

hy the app]ir‘afinn contents

<ExitEntry

Information()>:=

<BitArray>(selector),

if (bi

0 of selector is set)

<Boolean>(isExitOrEntry),

~

:true or 1 for exit, fals€or O for entr}

if (bi

1 of selector is set)

<Boolean>(oppositeDir),

: If true or 1, the-entry or exit is on the
road side opposite to the direction of]
the main/TMC location reference (This
is to bensed if the main tmc location
indicates 'both directions').

if (bi

2 of selector is set)

<DirLocation>(dirLocation),

y The TMC location where the exit leads
to, or entry originates from.

if (bi

3 of selector is set)

<WGS84Coordinates>(exitEntryPoint),

: WGS84Coordinates of the specified
exit entry.

12}

May be used advantageously if there i
more than one Exit or Entry for the splec-
ified side and not all of them are closef.

if (bif 4 of selector is set)
<SequenceNumberExitEntry>
(sequenceNumberExitEntry);
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Annex G
(normative)

Extended TMC Location reference, TPEG2 XML representation

General
e a4

Thi

22 2 —3

5 annex defines the TPEG2 XML representation[18] of the ETL container for use with-TPE

ETL container components

.1 ExtendedTMCLocationReference

Eelement name="ExtendedTMCLocationReference" type="ExtendedEMCLocationReferend
E complexType name="ExtendedTMCLocationReference">

5:complexContent>

E:extension base="tsf:ApplicationRootMessageML">

5 : sequence>

E:element name="specVersionID" type="tdt:MajorMinérVérsion"/>

E:element name="tmcLocation" type="TMCLocationRéference" minOccurs="0"/>
E:element name="tmcExitEntryLocation" type="TMCEXxitEntryLocationRefere

' minOccurs="0"/>

KS :sequence>

ks:extension>

ks :complexContent>

5 :complexType>

Datatypes

.1 DirLocation

E complexType name="DirLegation">

5 : sequence>

5:element name="dirLoedtionID" type="tdt:IntUnLi"/>
5:element name="dikLocationDirection" type="tdt:Boolean"/>
KS :sequence>

5 : complexType>

.2 PreciseTMCInformation

E compleXType name="PreciseTMCInformation">
: sequence>

yelement name="hazardDistancel" type="tdt:IntUnTi" minOccurs="0"/>

evv/>

3
L :elenient name="distanceAccuracy" type="tdt:IntUnTi" minOccurs="0"/>
J

:edement name="hazardDistance2" type="tdt:TntUnli" minOccurs="0"/>

<x

s:element name="problemLengthl" type="tdt:IntUnTi" minOccurs="0"/>
s:element name="problemLength2" type="tdt:IntUnLi" minOccurs="0"/>

</xs:sequence>

</x

G.3

<xs
<x
<x
<x

s:complexType>

.3 SequenceNumberExitEntry

:complexType name="SequenceNumberExitEntry">

s:sequence>

s:element name="sequenceNumberExitEntry" type="tdt:IntUnTi"/>
s:element name="totalNumberOfExitEntries" type="tdt:IntUnTi"/>

</xs:sequence>

</x

©IS

s:complexType>
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G.3.4 TMCExitEntryLocationReference

<xs:complexType name="TMCExitEntryLocationReference">
<xs:sequence>
<xs:element name="tmcLocation" type="TMCLocationReference"/>
<xs:element name="exitEntryInformation" type="ExitEntryInformation"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

G.3.5 WGS84Coordinates

<xs:complexType name="WGS84Coordinates">

<xs:sequg¢nce>

<xs:elemg¢nt name="wgs84Longitude" type="tdt:IntSi24"/>
<xs:elem¢nt name="wgs84Latitude" type="tdt:IntSi24"/>
</xs:seqlence>

</xs:complexType>

G.3.6 TMCLocationReference

<xs:complg¢xType name="TMCLocationReference">

<xs:sequg¢nce>

<xs:elemg¢nt name="locationID" type="tdt:IntUnLi"/>

<xs:elemg¢nt name="countryCode" type="tdt:IntUnTi"/>

<xs:elemg¢nt name="locationTableNumber" type="tdt:IntUnTi"/>

<xs:elem¢nt name="direction" type="tdt:Boolean"/>

<xs:elemg¢nt name="bothDirections" type="tdt:Boolean"/>

<xs:elemgnt name="extent" type="tdt:IntUnTi" minOccurs="0"/>

<xs:elemgnt name="extendedCountryCode" type="tdt:IntUnTi\ minOccurs="0"/>
<xs:elem¢nt name="locationTableVersion" type="tdt:IntURLoMB" minOccurs="0"/>
<xs:elemg¢nt name="preciseTMCInfo" type="PreciseTMCInfeprmation" minOccurs="0"/>
<xs:elemg¢nt name="uselnternalPrimaryLocation" typeg{tdt:Boolean"/>
<xs:elem¢nt name="useInternalSecondaryLocation" typ&="tdt:Boolean"/>
</xs:seqfence>

</xs:complexType>

G.3.7 ExjtEntryIlnformation

<xs:complg¢xType name="ExitEntryInformation">

<xs:sequgnce>

<xs:elem¢nt name="isExitOrEntry" type="tdt:Boolean"/>

<xs:elemgnt name="oppositeDir" type="tdt:Boolean"/>

<xs:elemgnt name="dirLocation" (type="DirLocation" minOccurs="0"/>
<xs:elem¢nt name="exitEntryPolnt" type="WGS84Coordinates" minOccurs="0"/>
<xs:elemgnt name="sequenceNumberExitEntry" type="SequenceNumberExitEntry" minOccurs="0"/>
</xs:seqiyence>
</xs:complexType>

G.4 FullETL schema“definition

<?xml vergion="140" encoding="UTF-8"?>

<!-- This|XML schéma is generated with tpegUMLconverter V2.3 -->

<xs:schemg xmlns="http://www.tisa.org/TPEG/ETL 1 0"
targetlfamespace="http: //www tisa. org/TPEG/ETL 10"

_IIL\4—4— ’71’\(\1 1\/r‘r(‘ = L
xmlns: + —oEE

xmlns: tsfz"http //www tisa.org/TPEG/SFW 1 "
xmlns:tdt="http://www.tisa. org/TPEG/TPEGDataTypes_2_O"
elementFormDefault="qualified"
attributeFormDefault="qualified">
<xs:import namespace="http://www.tisa.org/TPEG/SFW 1 1" schemaLocation="SFW 1 1.xsd"/>
<xs:import namespace="http://www.tisa.org/TPEG/
TPEGDataTypes 2 0" schemaLocation="TDT 2 0.xsd"/>
<xs:element name="ExtendedTMCLocationReference" type="ExtendedTMCLocationReference"/>
<xs:complexType name="ExtendedTMCLocationReference">
<xs:complexContent>
<xs:extension base="tsf:ApplicationRootMessageML">
<xs:sequence>
<xs:element name="specVersionID" type="tdt:MajorMinorVersion"/>
<xs:element name="tmcLocation" type="TMCLocationReference" minOccurs="0"/>
<xs:element name="tmcExitEntryLocation" type="TMCExitEntryLocationRefere
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nce" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="DirLocation">
<xs:sequence>
<xs:element name="dirLocationID" type="tdt:IntUnLi"/>
<xs:element name="dirLocationDirection" type="tdt:Boolean"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PreciseTMCInformation">
<xs:sequence>
<xs:element name="distanceAccuracy" type="tdt:IntUnTi" minOccurs="0"/>
<xs:element name="hazardDistancel" type="tdt:IntUnTi" minOccurs="0"/»
<xs:element name="hazardDistance2" type="tdt:IntUnLi" minOccurs="Q0"/>
<xs:element name="problemLengthl" type="tdt:IntUnTi" minOccurs="0"/>
<xs:element name="problemLength2" type="tdt:IntUnLi" minOccurs="0"/>
</xs:sequence>
/xs:complexType>
xs:complexType name="SequenceNumberExitEntry">
<xs:sequence>
<xs:element name="sequenceNumberExitEntry" type="tdt:IntUnTi"/>
<xs:element name="totalNumberOfExitEntries" type="td&OIntUnTi"/>
</xs:sequence>
/xs:complexType>
xs:complexType name="TMCExitEntryLocationReference'">
<xs:sequence>
<xs:element name="tmcLocation" type="TMCLocationReference"/>
<xs:element name="exitEntryInformation" type="ExitEntryInformation"
maxpccurs="unbounded" />
</xs:sequence>
/xs:complexType>
xs:complexType name="WGS84Coordinates">
<xs:sequence>
<xs:element name="wgs84Longitude™ type="tdt:IntSi24"/>
<xs:element name="wgs84Latitude" type="tdt:IntSi24"/>
</xs:sequence>
/xs:complexType>
xs:complexType name="TMCLocagtionReference'">
<xs:sequence>
<xs:element name="l1lgcationID" type="tdt:IntUnLi"/>
<xs:element namez™g¢ountryCode" type="tdt:IntUnTi"/>
<xs:element nam€="locationTableNumber" type="tdt:IntUnTi"/>
<xs:element nam&="direction" type="tdt:Boolean"/>
<xs:element~name="bothDirections" type="tdt:Boolean"/>
<xs:elemert ame="extent" type="tdt:IntUnTi" minOccurs="0"/>
<xs:element name="extendedCountryCode" type="tdt:IntUnTi" minOccurs="0"/>
<xs:element name="locationTableVersion" type="tdt:IntUnLoMB" minOccurs="10"/>
<xs::e¥ement name="preciseTMCInfo" type="PreciseTMCInformation" minOccurd="0"/>
<xsv€lement name="uselnternalPrimaryLocation" type="tdt:Boolean"/>
<x84element name="useInternalSecondarylLocation" type="tdt:Boolean"/>
< A%S\: sequence>
/¥s¢ complexType>
%xsycomplexType name="ExitEntryInformation">
XS :sequence
<xs:element name="isExitOrEntry" type="tdt:Boolean"/>
<xs:element name="oppositeDir" type="tdt:Boolean"/>
<xs:element name="dirLocation" type="DirLocation" minOccurs="0"/>
<xs:element name="exitEntryPoint" type="WGS84Coordinates" minOccurs="0"/>
<xs:element name="sequenceNumberExitEntry" type="SequenceNumberExitEntry"
minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:schema>
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