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Foreword

ISO (the I

nternational 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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of ahy claimged patent
respect thereof. As of the date of publication of this document, ISO had not, Teceived ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patént database ayailable at
pbrg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat
This docu

This third
revised.

The main
— theli

— in Cl4

to refflect the continual evolutiow of ITS; this has been reflected in Table 2;

— in Clg
consi

— asarfr

— ama
Coop

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

ment was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.

| edition cancels and replaces the second edition (ISO 14813-1:2015), which has been te¢chnically

changes are as follows:
5t of services has been reorganized (to reduce redundancy) and updated:

uses 7 to 16 some serviceshiave been added and others deleted, whilst others have beenf modified

uses 7 to 16, the structure of the description of each service has been revised to create a more
Ktent representation’of the services;

esult of the abave changes, the Introduction and content of Clauses 1 to 5 have been upddted;

bping of'the services to the US ITS reference architecture reference [Architecture Ref¢rence for
brative:and Intelligent Transportation (ARC-IT)], has been provided in Annex A;

— amapping of the services to the European ITS Framework Architecture (FRAME), has been pfovided in

Annex B.

Alist of all parts in the ISO 14813 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete

listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Intelligent transport systems (ITS) service domains and groups reflect the evolution of technology-oriented
transportation practices and applications. So far, this has been in the surface transport systems domain, but
ITS is also beginning to appear in other domains, such as maritime and rail transport. This has become of
increasing importance and interest as the scope of ITS expands beyond its original range of services in road
traffic management, traveller information and electronic payment systems.

ITS addresses services in the following areas of the surface transport systems domain:

— transport network operations and maintenance activities;

— freighit mobility and inter-modal connectivity;

— multifmodal travel, including both pre-trip and on-trip information and journey planning whete the trip
start$ and/or finishes in the surface transport systems domain;

— variaple road pricing strategies for freight and personal travel;
— respdnse activities and coordination related to emergencies and natural disasters;

— natiohal security needs related to transportation infrastructure;

« «

— coopgrative-ITS (sometimes referred to as “connected vehicles!)or “connected vehiclg/highway

systems”).

Services ih some of these areas also interface with more generalized activities and environments optside the
surface trfansport systems domain. For example, it is possible forroad pricing and revenue systems|activities
to interface with electronic commerce (eCommerce) activities, and thus utilize standards and principles
associatefl with the banking industry along with generally. accepted accounting principles. The afddressing
of nationgl security and coordination issues also requires that specific national standards relat¢d to civil
defence, gmergency communications, and other procedures be addressed. These interfaces, while largely
outside tle scope of ISO/TC 204, are nevertheless critical external influences on the functionality of the
various s¢rvices supported by ITS service domains and groups.

This docyment has been developed to define ITS service domains, service groups and services ipto which
ISO/TC 204 documents can be mapped for a more structured context. This structure can then aspist in the
identificafion of areas that are not yetfully addressed by the documents created and managed by ISP/TC 204.

To this erld, the ITS service domainss, ITS service groups and ITS services presented in this docunjent serve
as a framgwork for developing ITS-related concepts of operation, which in turn lead to the definiion of the
appropridte requirements,ITS architectures and standards necessary to deploy specific ITS sefvices. As
the range|of transportatien/activities that utilize ITS tools has broadened, the ITS service domairs and ITS
service gifoups included.in previous editions of this document have been revised.

In order fo establish the relationship and interdependencies of the various ITS services, it is bepeficial to

firstly deferminethe ITS service domains and the groups that reside within them in the current perception of
the scope|ofthe'ITS sector. Although these ITS service domains and groups build upon those used in existing
US, Europlean’ Union, Japanese and other international ITS implementations, they can also provide § common

descriptive basis for comparing these implementations, as well as others under development throughout
the world. It is possible to use a sub-set of the ITS services described in this document as the basis for a
particular ITS implementation. It is also possible to add specific ITS services not found in this document that
are particular to an ITS implementation so that the stakeholders get the services that they want.

Figure 1 illustrates the hierarchy of ITS service domains and ITS service groups and the ITS services that
they include. The ITS service domains that apply to ITS are listed in 6.1 together with a definition of the
nature of the activities provided. Each of these ITS service domains is then covered by separate clauses
of this document, each of which includes the descriptions of its own ITS service groups and ITS services.
The ITS service groups describe more specific activities that are part of the ITS service domain and the ITS
services provide the more detailed description of what is provided within each ITS service group.

© IS0 2024 - All rights reserved
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Figure 1 — ITS services — Hierarchy of definitions for ITS reference architecture

there are many instantiations of ITS«service implementations around the world, with
g used as the basis for several International Standards. This document embraces ITS sery

brvice implementations from'several parts of the world, including the US and the Europe
ISO/TC 204 and CEN/TC 278 working groups.

service implementdtions that are in use around the world are based on either the US N
ire or the European ITS Framework (FRAME) Architecture. Unfortunately, the termin¥
wo ITS architéctures is similar but not identical. Table 1 provides a high-level compariso
rms used in‘these two ITS architectures that are relevant to this document.

Table 1 — High-level comparison of ITS architecture terms

[Ullfsoalolt:?lﬁ(;}lt) US Architecture FRAME Architecture
Actor Terminator Terminator
ITS service domain ITS Service Area ITS Service Group
ITS service group N/A ITS Service Topic

ITS service

ITS Service Package

ITS Service

some of

rices from

in Union;

ional ITS
ogy used
between

Full documentation of all possible approaches to ITS implementations is not feasible due to the high level
of resources that would be necessary to carry this out. Indeed, full documentation and description of all
possible approaches is undesirable as an item for standardization. Instead, a defined and consistent approach
is required to facilitate reuse and interoperability.

© IS0 2024 - All rights reserved
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Intelligent transport systems — Reference model
architecture(s) for the ITS sector —

Part 1

ITS service domains, service groups and services

1 Scope

This docfiment provides a description of the primary services that have been internationall
to promofte consistency among implementations. Implementations can provide any of these s
combinatjon with any other services that are appropriate. This document organizes TS services b
service gfoups, which are placed into one of several service domains. Each service group contai
more individual services, each of which is described.

This docu
a) those
b) those

For the fir
descripti

not a nati
or on gro
detail can

For stan
Internatic
explanati

Due to it
designed
interoper
groups ca
the meth
with defi

standard$.

ment is intended for use by at least two groups of people involved in the ITS sector:
who are looking for ideas about the services that ITS implententations can provide, and
who are developing International Standards.

st group, this document provides service descriptions that can act as the catalyst for morj
ns. The level of detail can differ from one ITS implémentation to another, depending on W

ips of functions. The service descriptions in‘this document are pitched at a high-level as
be prescriptive and reduces flexibility.

nal Standards for the ITS sector. This document is designed to provide inform
bns of services that can form,the basis and reason for developing standards.

5 nature, this document(is) largely advisory and informative with minimal requirem
to assist the integration’of services into a cohesive reference architecture, thereby f
n be the basis for'defining “use cases”, “user needs” or "user service requirements” dep
bdology being.used to develop the resultant ITS architecture functionality. They can 3
ning applicable-data within data dictionaries, and applicable communications and data

2 Norllnative references

v defined

brvices in
y defining
ns one or

e detailed
thether or

pbnal ITS architecture is involved, and whetheror not this architecture is based directly on services,

too much

lards developers, this document_is applicable to Technical Committees who are developing

htion and

bnts. It is
romoting

hbility and the use-of common data definitions. Specifically, services defined within the service

ending on
Iso assist
exchange

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,

the latest

edition of the referenced document (including any amendments) applies.

[SO/TS 14812, Intelligent transport systems — Vocabulary

[SO 14817-3, Intelligent transport systems — ITS data dictionaries — Part 3: Object identifier assignments for
ITS data concepts

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14812 and the following apply.

© IS0 2024 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO0

ISO 14813-1:2024(en)

nline browsing platform: available at https://www.iso.org/obp

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

3.1
actor

entity that fulfils a role

3.2

application

mechanis

m for delivering some or all parts of an ITS service

3.3

dangerous goods

substancg

s or articles which are potentially hazardous (for example, poisonous to humans, harn

environmlent, explosive, flammable or radioactive) that require regulatory control when transport

[SOURCE:

3.4

dedicate
transport
is usually

3.5
dispatch
action thd

EXAMPLE
determine]

3.6
electric v
vehicle th

3.7

[SO 15638-18:2017, 3.17, modified — permitted terms have been removed{]

1 transport network
mechanism that is able to carry people in special vehicles through a purpose-built netwe
separate from, but can be part of an existing road network

t requests specific resources to perform particular services

The emergency communications centre dispatches an ambulance in response to an incident
d that the victim needs be taken to a hospital.

ehicle
ht is powered by its own on-board battery and does not use an internal combustion engine @

ITS servige group

one or md

3.8

re similar or complementary ITS services provided to ITS users

ITS service domain

specifica

39

ITS stake
individua
character

bplication area-which comprises one or more ITS service groups

holder
| or organization having a right, share, claim or interest in a system or in its poss
istics that meet their needs and expectations

ful to the
ed

rk, which

where it is

fany type

ession of

Note 1 to entry: An ITS stakeholder s INVOlvEMeNt can be through USE, manulacture ol products, provision of services,
or regulation.

3.10
ITS user

individual who directly or indirectly receives output from and/or provides input to the transaction of an
ITS service

Note 1 to entry: These individuals can be human, external systems or another source of data, e.g. detection equipment.

3.11

navigation
ITS service which provides directional information to an individual during a trip

© IS0 2024 - All rights reserved
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3.12
mass
mass of a given heavy vehicle as measured by equipment affixed to the regulated vehicle

[SOURCE: ISO 15638-12:2014, 4.33]

3.13

route guidance

service which utilizes directional information, destination or real-time data to select an appropriate route,
either prior to or during a trip

4 Abbreviated terms

ANPR automatic number plate recognition
AVL automatic vehicle location

C-ITS cooperative ITS

CN communications network

EFC electronic fee collection

EV electric vehicle

ETC electronic toll collection

GVW gross vehicle weight

HAZMAT hazardous materials

HOV high occupancy vehicle

ITS intelligent transport systems

LPN licence plate number

MaaS$S mobility as a service

MOD mobility on demand

OBE on-board eguipment

PT public transport

RUC roaduser charging

TARV telematics applications for regulated commercial freight vehicles
WIM weigh-in-motion

5 General requirements
5.1 ITS service domains, service groups and services

5.1.1 Characteristics of ITS service domains

Regardless of any specific ITS implementation, ITS services and groups of services are usually combined into
different (although often interrelated) application areas called "service domains". These service domains
have as their focus one or more groups of ITS users, such as travellers, road network operators, drivers (both

© IS0 2024 - All rights reserved
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of all vehicles and of selected types), or those who move freight. They are the highest level of abstraction in
an ITS architecture.

ITS services do not represent the technology that will be required by any of the one or more ITS applications
that are required to deliver them. In fact, it is possible for the technology and functionality used by the ITS
applications to vary from one ITS implementations to another and for the content of the ITS applications to
vary because of the variances in the organizational structures used in different geographical areas.

There is no prescribed relationship between ITS service domains and the areas of common functionality
that are included in different ITS architectures. Sometimes a relationship can appear to exist, but this is
often illusory and a reflection of the choice of names for the areas of common functionality. For example,
both the US Natlonal ITS Archltecture and the European ITS Framework (FRAME) Archltecture include an
area of fynctiona : > Tra , than those
included in the Trafflc Management and Operatlons ITS service domaln descrlbed in thls document.

5.1.2 Characteristics of ITS service groups

A service|domain comprises one or more types of ITS service. It shall be possible for each type of ITS service
to comprise several instances of related services. These collations of related ITS sexyice instances pre called
"ITS serv]ce groups.” An ITS service group consists of one or more similar or complementary serfvices that
can be provided to ITS users.

There ard several characteristics of 'ITS service groups' and the services contained within.

a) Each['ITS service group” is oriented to a specific activity relatedyto management or information of the
surfafe transport systems network that is divided into specifi¢ Services that should address particular
users or modes.

b) The hame of each service group should reflect thé’type of activities supported (e.g.| “pre-trip
information”).

c) Eachpervice within the service group should refefénce both the service group activity and theg nature of
the ugers or modes supported by the service f(e.g. “pre-trip information - public transport”).

d) Each|evel of the hierarchy should be at angquivalent level of granularity.

5.1.3 Characteristics of ITS services

Within thiis document, an ITS sepvice consists of a product or activity that can be provided to arn ITS user.
Thus, IT{ services are considered as the elemental building blocks of any ITS architecture and the ITS
implemerftations based upomn.its contents. ITS services are described in a way that is independpnt of the
technologies that will be needed to deliver them. In fact, it is entirely possible that the technologigs needed
by an IT§ service do net eXist and thus the ITS service can provide the motivation for future ITS-related
research fand developuient activities. The language used in ITS service descriptions is non-te¢hnical so
that they|can be understood by a wide variety of ITS users, including those without any knowleflge of the
capabilities thatd"ES can provide.

The level|of detail in this document is focused at the level of domains and service groups, and specific

services. 45 naotad that diffarant coninting vartiton thaivr rafaranecn architnctiinng 1 Ayt « ’S - some

IShHoteathiataHterenteceuhities Treromrtrrt I rercrenrttecorerrrcccruar e o o rrrerorrevy

through more granular service or needs definition, others at a higher level of abstraction. However, in order
to provide a level of consistency and to avoid ambiguities arising from different definitions of services with
the same name, high-level or outline definitions are provided for specific services. Nevertheless, users can
add to or replace some of the specific services described in this document in order to reflect particular
location and/or jurisdictional and/or societal requirements. Whenever this is done, the names of these
new or replacement services are not permitted to conflict or replicate the names of services used in this
document.

The elaboration of specific ITS services shall be undertaken in a consistent manner throughout any specific
architecture. There are several methodologies that assist the development of this consistent elaboration.
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ISO 14813-5 provides guidance as to the requirements for architecture description in ITS International
Standards.

5.2 ITS users

The general definition of the ITS user is that it represents an entity that is external to the ITS implementation
and has a need for a surface transport system benefit that can be met with the use of information,
communication, sensor and/or control. The “need” is met through interaction of the ITS user with
applications in the ITS implementation. ITS users have elsewhere also been described as one of the sets of
"stakeholders" who are involved in requesting and promoting ITS implementations. By definition, all human
interaction with ITS implementations involves ITS users interfacing with applications across the boundary
of the system.

NOTE Humans interacting with applications in an ITS implementation are sometimes called "external*| TS users."

6 The structure of ITS service domains

6.1 ITYservice domains

Categorizption of ITS activities is one of the first steps in defining the range of activities, some or all of which
can be supported by any ITS implementation. It serves to delineate differentsectors of the ITS indystry.

The following lists and describes 10 "ITS service domains" covered by.the services in this document.

1) Travdller Information - this service domain addresses thedprovision of both static and| dynamic
information about the surface transport systems network to users prior to and during their trips,
includling inter-modal options and transfers and the status‘of other transport modes.

2) Trafflc Management and Operations - this service domain addresses the management of the hovement
of allf types of vehicles, travellers and pedestrians throughout the road network, and inclfides both
autorhated monitoring and control activities asswell as decision-making processes (both autorhated and
manyal) that respond to the transport-related’impacts of real-time incidents and other disturpances on
the tilansportation network, as well as managing travel demand as needed to maintain overal]l mobility.

3) Vehide Services - this service domainhas as its focus the enhancement of safety, security and efficiency
in vehicle operations, by warningsiand assistance to users or input to the operation of the vehikcle. These
servifes use information fromyon-board sensing devices, and/or from wireless communicatfions with
other|sources.

4) Freight Transport - thiS-service domain addresses the management of the operation of cdmmercial
vehic]e fleets and theGmovement of freight, including activities that expedite the authorizatign process
for freight to move‘agross national and jurisdictional boundaries, activities that expedite infer-modal
transffers of freight and the operation of freight vehicles that use telematics applications t¢ enhance
their joperatiofi and management. The movement of freight within other transport modes, e.g./maritime
and rpil, is_fiot generally considered a part of ITS but intermodal transfers, storage and road|freight is
consifderédfan integral part of ITS.

5) Public-framsport=—this Service domaim addresses the Management of pubtic transport {ie. publicly
accessible transport whether publicly operated or privately operated) to enable the provision of
services that operate in a more timely and efficient way and the provision of operational information
to the operators and the public that are its users. This information for users also includes details of
services provided by different operators and other transport modes.

6) Emergency Service - this service domain includes ITS services that assist emergency responders to
provide their services in a quicker, safer, more informed and more efficient manner through the surface
transport systems network.

7) Payment for Transport-Related Services - this service domain covers the payments that travellers make
for using the transport network and mobility services and includes road user charging.
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8) Weather and Environmental Conditions Monitoring - this service domain is responsible for activities
that monitor and notify users and transport network managers of weather and environmental
conditions that are likely to have an impact on the surface transport systems network and its users.

9) Disaster Response Management and Coordination - this service domain is concerned with surface
transport systems-based activities that manage resources from multiple jurisdictions in their responses
to natural disasters, civil disturbances or terror attacks.

10) Performance Management - this service domain is responsible for the on-line and off-line simulation,
management and planning of surface transport systems network operation, using archived and/or live
data that has been obtained from monitoring of the surface transport systems network.

The categorization of the services into 10 domains does not imply that all ITS architectures and the
implemerjtations deployed from them should be required to include one or more services from|each and
every ong of these domains. The ITS services that ITS architectures include should be those that are best
suited to the ultimate goals of the ITS deployment the ITS architectures are supporting.

ITS serviges are often dependent upon, or are key enablers of other services that can/be exterpal to ITS
and/or within an ITS service group. In ITS implementations based on these services, it is importgnt for the
proposed| classification schema included in the ITS architectures that supported the implemefptation to
identify the entities that are responsible for the provision of the ITS service.

6.2 Cogperative-ITS

The advent of cooperative-ITS (C-ITS) is seen by many as providingythe need for a completely jew set of
ITS serviges and ITS service groups. However, closer study reveals/that much of what C-ITS provifles is just
a use of rjew technologies and methodologies to achieve the same service goals as traditional ITS. So, for
example, providing travel information in a vehicle through communication with the roadside infrastructure
and/or otfher vehicles, belongs in the "Traveller Informatien" group. The important attributes ghat C-ITS
does proylide are improved ways of communication, both for collecting surface transport systems data from
which infprmation can be derived, and for providingthe information in real-time to the vehicle dccupants.
It also enpbles data to be shared between vehicles-and with other entities within an ITS implementation.
These points have been included in some of the'new ITS service groups and services. The agreed definition
of cooperfitive-ITS is provided in ISO/TS 14812:

6.3 Sernvice domain structure

Table 2 sj)ows the structure of each of the 10 service domains identified in 6.1. Within each domain are a
number df groups, each of which-ean have one or more constituent ITS service(s). The domain gnd group
structure|{provides an easy way-to find individual services, which are the core of this document.

The following points apply-when selecting services to be included in any ITS implementation.

1) Within many of'the services there are attributes defined by “(a)”, “(b)”,” (c)”, etc., at least ong¢ of which
shall pe selected for use in an application, or standard.

2) It is expected that any number of services can be selected and implemented in any cojnbination
depending on the goal(s) of the individual ITS implementations in which they are to be inclyded. This
particularly applies to the Traveller Information domain.

Table 2 — Structure of ITS service domains and groups

Service do- . . See sub-
. Service group Service
main clause
Traveller In- | Real-time transport | . 0 i1 o rmation 7.2.2.1
formation status information
Roadway information 7.2.2.2
Multi-modal transport information — available services 7.2.2.3
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Table 2 (continued)

Service do- Service group Service See sub-
main clause
Mul'Fi-modal transport information — current situation infor- 7924
mation
Multi-modal transport information — trip planning service 7.2.2.5
Multi-modal transport information — user access 7.2.2.6
Multi-modal transport information — modal transfer informa- 7227
tion
Dynamic parking information — external to facilities 7.2.2.8
Static parking miormation — external to faclllties 7.2.2.9
Real-ti(;r_le in-vehicle In-vehicle signage — route guidance and regulatory 7.3.2.1
isplay
In-vehicle signage — parking information 7.3.2.2
In-vehicle signage — speed and lane control 7.3.2.3
In-vehicle signage — advance warning and advisory 7.3.2.4
Specific public transport vehicle related infornration 7.3.2.5
Real-time route  |Dynamic in-vehicle route guidance using real<time information 74.2.1
guidar;rcl(;figg infor- Dynamic personal route guidance using real-time information 74.2.2
Public transport-specific trip guidance 74.2.3
Guid_ance to EV RouFe guidance to nearest available dppropriate EV charging 7591
charging facilities |station
Route guidance if no chargingfacility available 7.5.2.2
Multi-modal trip  |Multi-modal comparative\trip guidance 7.6.2.1
planning Centralized trip planning using real-time and policy inputs 7.6.2.2
Travel services in- |Travel services information — destination 7.7.2.1
formation Travel services.information — current location 7.7.2.2
Traffic Man- | Traffic management
agementfand and control Traffic(monitoring 8.2.2.1
Operatipns
Sutface street traffic management 8.2.2.2
Freeway traffic control — ramp management 8.2.2.3
Freeway traffic control — mainline speed and lane management 8.2.2.4
Preferential treatment for specific vehicle types (signal priority 8225
and pre-emption)
Reversible lane management 8.2.2.6
Coordination of surface street and freeway management 8.2.2.7
Multi-modal highway junction management 8.2.2.8
Parking management 8.2.29
Work zone traffic management 8.2.2.10
Traffic advisory and warning information 8.2.2.11
Vehicle oversize/overweight warning and re-routing 8.2.2.12
Queue detection and information management 8.2.2.13
Tunnel access management and re-routing 8.2.2.14
Bridge access management and re-routing 8.2.2.15
1;232:};?;;;?;:&1;2_ Incident monitoring and confirmation 8.3.2.1
Incident on-site driver assistance 8.3.2.2
Incident on-site traveller assistance 8.3.2.3
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Table 2 (continued)

Service do- . . See sub-
. Service group Service
main clause
Incident co-ordination and clearance 8.3.2.4
Hazardous materials monitoring and management 8.3.2.5
Collection of incident details from other transport modes 8.3.2.6
Pemand manage- Variable road pricing - dedicated lane 8.4.2.1
ment
Variable road pricing - entire facility 8.4.2.2
Cordon and zone-based congestion pricing 8.4.2.3
Access management 8.4.2.4
High-occupancy lane management 8.4.2.5
Air quality and pollution-based surface transport systems man- 8.4.2.6
agement =
Surface transport |Winter maintenance 8.5.2.1
systems 1.nfrastruc- Roadway maintenance management 8.5.2.2
ture maintenance
management Work zone safety management 8.5.2.3
Maintenance fleet and equipment managemntent 8.5.2.4
Pohc_mg/enforgng Restricted zone access enforcement 8.6.2.1
traffic regulations
Vehicle overweight enforcement 8.6.2.2
High-occupancy vehicle facility\usage 8.6.2.3
Parking regulation enforcement 8.6.2.4
Speed limit enforcement 8.6.2.5
Signal enforcement 8.6.2.6
Safety enhance- Non-motorized vehicle and pedestrian monitoring 8.7.2.1
ments for vulnerable | Systems to.monitor specialized vehicles 8.7.2.2
road users Access toxpadway crossings for vulnerable road users 8.7.2.3
Safety provisions for | Provide-pedestrian access at intelligent junctions 8.8.2.1
pedestrians using
intelligent junctions (Mphitor pedestrians using intelligent links 8.8.2.2
and links
Advanced warnings |Signal display advance warning 8.9.2.1
provided by intelli- ] ] ]
gent junttions Non-signalized advance warning 8.9.2.2
Detection and identification of suspicious vehicles B.10.2.1
Montitoring and ~ |Road traffic management for suspicious vehicles B.10.2.2
management of sus- | Emergency notification to key agencies of suspicious vehicles B.10.2.3
picious vehicles . . : :
Management of the impact of suspicious vehicles on their sur- b 10.2.4
roundings E—
Vehlgle Ser- Automatedivehlcle Automated highway operation 9.2.2.1
vices operation
Automated low-speed vehicle operations assistance 9.2.2.2
Automated parking 9.2.2.3
Adaptive cruise control 9.2.2.4
Cooperative adaptive cruise control 9.2.2.5
Vehicle platooning 9.2.2.6
Automated lane keeping 9.2.2.7
Automated road departure prevention 9.2.2.8
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Table 2 (continued)

Service do- Service group Service See sub-
main clause
Automated lane change systems 9.2.29
Automatic weigh-in-motion (WIM) 2.2
Collision mitigation |Roadway collision mitigation/avoidance 9.3.2
/ avoidance Intersection collision mitigation/avoidance 9.3.2.2
Automatic vulnerable road user mitigation systems 9.3.2.3
Driver warning or |Lane departure warning system 9.4.2.1
advisory Emergency breaking assistance 9.4.2.2
External hazard detection and notification 9.4.2.3
Driver advisory 9.4.2.4
Safety warning  |Special vehicle alert 9.5.2.1
Management of sus- |Identification of suspicious vehicles 9.6.2.1
picious vehicles  Inyicaplement of vehicles believed to be suspicious 9.6.2.2
Freight Tfans- | Commercial vehicle Weigh-in-motion 10221
port pre-clearance
Non-stop pre-clearance 10.2.2.2
Vehicle safety records monitoring 10.2.2.3
Commercial vehicle |Freight movement information exehange 10.3.2.1
administrative pro- Automatically identify, monitorand exchange emergency re-
cesses sponse information for dangerous goods 0.3.2.2
Automated credential filing 10.3.2.3
Automated commercial véhicle administration 10.3.2.3
Automated border,¢fossings 10.3.2.5
Automated roadside | Remote access to commercial vehicle safety data 10.4.2.1
safety inspection  [pemote access to commercial vehicle driver data 10.4.2.2
Commercial vehicle |Commercial vehicle internal systems monitoring 10.5.2.2
on-boa_rd s.afety Comrnercial vehicle driver alertness monitoring 10.5.2.2
monitoring
€ommercial vehicle cargo state monitoring 10.5.2.3
Intercity freight {_]Intercity commercial vehicle fleet tracking 10.6.2.1
transport fleet man* ] ] ] ] ]
agement Intercity commercial vehicle fleet dispatching 10.6.2.2
Intermodal\informa- | Vehicle and container arrival information exchange 110.7.2.3
tion management |y cromer freight information access 10.7.2.4
Freight container tracking 10.7.2.5
Management and |Intermodal centre facility management 1L0.8.2.1
control of intermod-
al centres Intermodal vehicle and container control 10.8.2.2
Management of dan- | Dangerous goods movement data collection and sharing 10.9.2.1
gerous freight Dangerous goods movement data registry 10.9.2.2
Dangerous goods movement fleet coordination 10.9.2.3
Dangerous goods movement police/safety coordination 109.2.4
Dangerous goods movement location monitoring 10.9.2.5
Management of |Heavy goods vehicle data collection and sharing 10.10.2.1
heavy goods vehicles Heavy goods vehicle registration and route planning 10.10.2.2
Heavy goods vehicle location monitoring 10.10.2.3
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Table 2 (continued)

Service do- Service group Service See sub-
main clause
Management of local | Delivery vehicle fleet tracking 10.11.2.1
delivery vehicles Delivery vehicle fleet dispatching 10.11.2.2
Delivery zone and parking information services 10.11.2.3
Telematics applica-
tions for regulated |Procedures, and enforcement provisions for the providers of
commercial freight |regulated services 10.12.2.2
vehicles (TARV)
Provision-ofsystem-security 10.12.2.2
Provision of vehicle information 90.12.2.3
Provision of vehicle access management 10.12.2.4
Provision of remote tachograph monitoring 10.12.2.5
Provision of emergency messaging system/eCall 10.12.2.6
Provision of driver work records 10.12.2.7
Provision of vehicle "mass"” monitoring 10.12.2.8
Provision of vehicle location, speed and consignment data 10.12.2.9
Provision of vehicle parking facilities 1p.12.2.10
Freight transport |Collection of freight transport contentdata 10.13.2.1
content management| o, mynjcation of freight transpart Content data 10.13.2.2
Monitoring of freight for tampering and security 10.13.2.3
Public Trans- Public transport Public transport operational management 11.2.2.1
port management
Public transport fleetianagement 11.2.2.2
Public transport vehicle monitoring 11.2.2.3
Public transpétt’service monitoring and scheduling 11.2.2.4
Public transport operational strategies 11.2.2.5
Public transport wayside status 11.2.2.6
Demand responsive |On-demand public transport fleet management 11.3.2.1
and shared trans- On-demand ridesharing management 11.3.2.2
port On-demand movement of freight by public transport 11.3.2.3
Automated.vehicle Precision docking for public transport vehicles 11.4.2.1
operation
Public/travel secu- |Silentalarm 11.5.2.1
Yity Emergency call/mayday alert for public transport 11.5.2.2
Ersnergency Transport relat_e_d User-initiated distress calls 12.2.2.1
ervicgs emergency notifi-
cation and personal ]
seetrity Automated emergency call and mayday (eCall) dispatch 2.2.2.2
After-theft vehicle |Stolen vehicle tracking 12.3.2.1
recovery Remote vehicle immobilization 12.3.2.2
Emergency vehicle |Emergency vehicle fleet tracking 12.4.2.1
management Emergency vehicle fleet management 12.4.2.2
Emergency vehicle traffic management coordination 12.4.2.3
Hazardous materials |HAZMAT vehicle tracking and monitoring 12.5.2.1
and in(éiﬁcei(r)l;clnotifi- HAZMAT vehicle route management 12.5.2.2
Automated HAZMAT emergency call/mayday notification 12.5.2.3
HAZMAT preclearance services 12.5.2.4
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Table 2 (continued)

Service do- . . See sub-
. Service group Service
main clause
Payment for Electronic fee collection (EFC) and electronic toll collection - 13.2.2.2
Transport Re- T}c’anst?ort Infra- (ETC) E—
; structure usage
lated Services & Road user charging (RUC) 13.2.2.2
Mobility service |Fee and fare collection for mobility services 13.3.2.1
usage Parking payment 13.3.2.2
Transportrelated |Payment for transport-related services 13.4.2.1
services Payment for additional non-transport related services 13.4.2.2
Weatherfand | Weather monitoring | Road weather information monitoring 14.2.2.1
Environrpen- Road weather prediction 14.2.2.2
tal Conditions
Monitorjng | Environmental con- | Water level/tidal monitoring and prediction 14.3.2.1
ditions monitoring [geismic monitoring 114.3.2.2
Pollution monitoring 114.3.2.3
Avalanche, mud slide and fallen rock monitoring 14.3.2.4
Disaster[Re- | Disaster data man- |Disaster and emergency data collection 15.2.2.1
sponse Man- agement Disaster and emergency data sharing [5.2.2.2
agementfand - - -
Coordination | Disaster response |Disaster response planning for the transport network 15.3.2.1
and ev;gc:;t;g? Man-| gyacuation planning for the transport network 15.3.2.2
Disaster response implementation 15.3.2.3
Evacuation and re-entry management 15.3.2.4
Coordination Wlth Disaster response coordination 15.4.2.1
emergency agencies
Traffif Data storage Data archiving warehousing 16.2.2.1
Mar;agement Provide access to data archive and warehouse to interested 16.2.2.2
Performgnce organizations =
Simulation System performance simulation (online) 16.3.2.1
System'performance simulation (offline) 16.3.2.2
6.4 ITSservice groups for each’domain
ITS servige groups represent‘a/further delineation of the various sectors of ITS activity repregented by
the domat'lns described in~6.1" The delineation specifically addresses different types of activiti¢s carried
out withip the domain{The service groups as described by domain in the following subclauses do not
necessarily address specific users, modes or audiences for these activities. That level of detail is| provided
by the spgcific sepvices, which are defined under each service group. This permits the transpor{ operator
(state, mynicipality~or authority) to select which specific services within each service group are rglevant to
their needs and’to add extra location and/or jurisdictional specific services if and when required.

ITS Inter

and the interfaces with other transport modes. Other committees define standards and practices

ation S ndards nren ed b 0 - 204 are fo ed on the s 0 nsSpo e

s sector
for rail,

air and waterways. However, there are many "grey" areas where ITS standards embrace aspects that affect
both road and other transport modes. Conversely, there are also standards for other transport modes that
affect the ITS sector. This particularly applies in the area of traveller information, scheduling and traffic

control.

6.5 Use of ITS services to provide Object Identifiers for data concepts

A unique Object Identifier (OID) for data concepts shall be used in other ITS International Standards
prepared by ISO/TC 204. The format of this OID shall be defined through the use of the ITS domain and
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service number in which the data concept shall be used and the format shall be defined according to the
procedures for OIDs that are described in ISO 14817-3.

7 Traveller Information service domain

7.1 Overview

The scope of this domain shall include the provision of both static and dynamic information about the
surface transport systems network to its users both prior to and during their trips. It includes information
about inter-modal options and transfers and the status of other transport modes for use by some users.

a) Real-
b) Real-
c¢) Real-
d) Guids
e) Multi
f) Travg

fime transport status information — see 7.2;

fime in-vehicle display — see 7.3;

fime route guidance and information — see 7.4;
nce to EV charging facilities — see 7.5;

modal trip planning — see 7.6;

| services information — see 7.7.

7.2 Real-time transport status information

7.2.1 Oyverview

This serv

— It shd

ce group has the following characteristics.

— Itsh
inter}

— Depe

1l encompass travel information received at home, work, hotels, major public location

shopa;[ing centres, and on portable terminals‘prior to travel.

1 be possible for pre-trip information services to target road facilities, public transport, f
modal users, and non-motorized travel.

nding on the service provided, pre-trip information shall include current information

conditions, schedule adherence and location of public transport vehicles relative to the user’

road
— In ge

locati
currd

722 C

hnd weather information, prevailing traffic regulations and tolls.

bgraphic terms,t)shall relate to those parts of the travel network that are near to th
on of the traveller and shall not be dependent on the route and modes of a trip that the t
ntly undertaking.

bnstituent ITS services

5, such as

reight and

on traffic
location,

e current
raveller is

7.2.2.1

T £61 0 330 F, i3
11 dlIliIU IINUI IIidiivil

The scope of this service shall include the provision of information to the traveller about the current state of
traffic and shall comprise the following:

a) the currentreal-time state of traffic flows, including such things as speed, headway and congestion state;

b) queues at toll stations, bridges and road ferry terminals.
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7.2.2.2 Roadway information

The scope of this service shall include the provision of information to the traveller about the current state of
the roadway and comprise the following:

a) the presence of ice, snow or surface water;

b) any other conditions that have the possibility to affect the freedom of movement for road vehicles.

7.2.2.3 Multi-modal transport information — available services

The scope of this service shall include the provision of available services information including:

a) types
b) locati
¢) sched
d) histol
e) fares
7.2.2.4

The scopé

a) the clirrent status (arrivals and departures) of the transpottservices provided;

b)

9
d)

7.2.2.5
The scope

including
direction

7.2.2.6

The scop
planning

7.2.2.7

The scope
traveller t

temp
curre

curreg

and modes of transport services available at each stop;

on of stops;

ules for all transport services available at each stop;

ical performance (schedule adherence and “vertical” mode performance) for'€ach service at

for each transport service at each stop.

Multi-modal transport information — current situation information

of this service shall include the provision of the current situation information including

brary and special services that are in operation;
nt known and expected delays (current and near-term situational status) and cancellatid

ntly available parking nearby.

Multi-modal transport information'—  trip planning service

of this service shall include the provision of trip planning for current or upcoming passe
calculating itinerary and end-to-end navigation from origin to destination (includin

-).
Multi-modal transport information — user access

b of this service~shall include the provision of information about user channels for
hnd real-time/information on available services, current situational status and trip plann

Multi-modal transport information — modal transfer information

each stop;

ns;

nger trips
b walking

accessing
ing.

ofthis service shall include the provision of information about the facilities that are avai

O d C ClI ode O dvel betweell d ere d DO Odes dlld d UdC

a) modal transfer options available;

b)

recommended transfer locations between transport modes;

[able for a
ollowing:

c¢) be based on static information, which shall be provided by those who own, operate and manage the

trans

port infrastructure and include:

1) location of inter-modal transfer points,

2) hours of operation,

3) modes between which transfers can be made,
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transfer facilities, e.g. lifts, stairs and escalators;

be based on real-time dynamic information, which shall be provided by those who own, operate and
manage the transport infrastructure and include:

iy
2)
3)

current service availability,
next scheduled departure times for available services,

current transfer time.

The types of information shown in c) and d) shall be available through a variety of mechanisms, such as local
information outputs, the Internet, in-vehicle displays and personal devices.

7.2.2.8

Dynamic parking information — external to facilities

The scopg of this service shall include the provision of real-time dynamic informatior .at ong
locations putside of the facility itself that comprises:

a)

currgnt number of available spaces;

b) predicted number of available spaces.

This infofmation shall be provided for each type of parking, e.g. long stay, short stay and valet
shall be ayailable through a variety of mechanisms, including the Internet at locations that are rey
the parkipg facilities.

7.2.2.9

Static parking information — external to facilities

The scopg of this service shall include the provision of static‘information at one or more locations
the facilitly itself that comprises:

a) direcfions to the parking facility;

b)
)
d)
e)

type pf parking available, e.g. long stay, short'stay and valet parking;

allowfable length of stay;

restrictions, e.g. no camping or overnight parking;

parking charges.

This infofmation shall be previded for each type of parking, e.g. long stay, short stay and valet f
shall be ajailable throughtayvariety of mechanisms, including the Internet at locations that are ref
the parkipg facilities.

7.3 Real-timein-vehicle display

or more

arking. It
hote from

putside of

arking. It
hote from

7.3.1 O|verview

This service group has the following characteristics.

It shall encompass information provided to travellers in the vehicle, either for a mass audience or tailored
to the specific vehicle or traveller location, or along the travel route.

It shall be possible for the scopes of the services to enable information to be provided as advisories and
for it to comprise:

— real-time travel information, including estimated time to a destination based on current conditions;

work zones;

incidents;
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— weather;

— tolls;

— P

arking availability;

— other information of use to the traveller.

7.3.2 Constituent ITS services

7.3.2.1

In-vehicle signage — route guidance and regulatory

The scope ofthis—serwice—shall nn] rde—the—provision—efthe—faciitv—for—the—folowd iRg infcrmation to be

displayed

a) route
drive

1) t
2) T
3)r
4) v
b) regul
It shall be

vehicle, and other items such as origin, destination and rout&preferences can be sourced from a pr

list of tho

7.3.2.2
The scope
drivers in
a) locati
b) costq
c¢) maxi
vehic
d) level
It shall be

1) one of mdre parking area(s) in the vicinity of the vehicle or at a location that is defined by the

PO CtIIto— ST v Ict—oTIor Hee—t1e PTrovIoTOT UT CIrIC TaCIIrty 1O oI ToTtoy

to drivers in their vehicles:

guidance: this information shall be based on some or all of the following data that aie pr
's before the start of their trips:

Fip origin and destination,
bute preferences,
bquested arrival time,
chicle characteristics;

atory: this information shall include weight, height and éntry restrictions.

ke used most often by the driver.

In-vehicle signage — parking informatien

of this service shall include the prowision of the facility for parking information to be dij
their vehicles and shall include some or all of the following:

on of available parking spaces;either as the location of a parking area, or spaces within a pa
f parking;

mum allowable dupation of stay and any other limitations, e.g. no camping, or maximu
€

bf security and'its type, e.g. entry/exit detection, car parking attendant and video monita

possiblé.within the scope of this service for this information to be displayed for:

ovided by

possible within the scope of this service for some of theése data to be automatically providled by the

e-defined

played to

king area;

m size of

ring.

the ty

ip-destination;

Triver, e.g.

2) as part of booking facilities that must be used before a space can be occupied.

7.3.2.3

In-vehicle signage — speed and lane control

The scope of this service shall include the provision of the facility for speed and lane control information to
be displayed to drivers in their vehicles and shall comprise some or all of the following:

a) current speed limit;

b) speed limitin the road ahead of the vehicle when different from the current speed limit;

c) vehicle staying out of lane;
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d) wvehicle in a lane not appropriate for its type and/or number of occupants;

e) vehicle headway is unsafe for current speed, vehicle and road conditions.

It shall be possible within the scope of this service for the content of this information to be influenced by:

f) the type of vehicle;

g) thesi

ze of the vehicle;

h) the current condition of the vehicle;

i) the current state of the driver that has been detected by sensors in the vehicle.

7.3.2.4

The scop
informati
this infor
a) adver
b) chang
c) chang
d) entry
e) restr
f) errat

g) problems with the condition of the vehicle.

It shall be
1) thety

2) its siz

3) its culrrent condition.

7.3.2.5

The scop
informati
decision 1

a) infor
need:

In-vehicle signage — advance warning and advisory

b of this service shall include the provision of the facility for advance warning and
pn not included in other services in this group to be displayed to drivers in their vehicl
mation to comprise warnings and advisories about:

se road conditions on the planned route, or in the predicted vehicle trajectory;
res in speed limits;

res in weather conditions;

into a tolled section and/or imminent arrival at a toll plaza/charging zone;
cted access to the road ahead;

c driving, e.g. due to tiredness;

possible within the scope of this service-for the content of this information to be influen
pe of vehicle;

€

Specific public transport vehicle related information

pn integrating \information from different transport modes and presenting it to trav
naking. It shall consist of the following functions;

advisory
bs and for

ced by:

e of this service shall include the provision of travellers with real-time public transpgrt vehicle

ellers for

, fox_example “in the right place, at the right time, for a reasonable ‘cost’, including

throy

roviding

mation distribution: this provides real-time situational information to travellers baseE7 on their

ol signs or announcements current and next stop information on-board public transporf vehicles;

b) information receipt: this includes provision of the following:

1) information on mobile devices, equipment at a fixed location where passengers board or alight from

a

public transport vehicle, or on a public transport conveyance,

2) interactive or static on-trip information dissemination via visual or audio media channels,

3) current situational status and/or predictive information about current public transport services;

¢) information processing: this provides services to reserve, confirm and pay for public transport services,
including connection protection, rideshare, fixed route deviation, parking and other public transport
services (or multimodal services connected with public transport trips).
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7.4 Real-time route guidance and information

7.4.1 Overview

This service group has the following characteristics.

— It shall be categorized as a planning service and includes services provided during a trip to enable the
traveller to complete the trip as planned.

It shall be possible for the scopes of the services in this group to enable the best route options to be
calculated taking account of network and public transport information and to incorporate multi-modal

optio

742 C

7.4.2.1

The scope

vehicles t

a)
b)

f)

dyna

based on some or all of the following data that is to be provided by drivers before the start of t

1) t
2) r
3) r

4) vehicle characteristics;

some

otherjitems of data such as origin, destinatien and route preferences may be sourced from a pf
list of those used most often by the driver;

modi

one o

1) r
2) t
3) t
4) t

ot

The ¢

ns such as "Park and Ride".

pnstituent ITS services

Dynamic in-vehicle route guidance using real-time information

hat shall have the following characteristics:

mically updated as the trip progresses;

he trip origin and destination,
pbute preferences,

bquested arrival time,

of the previous data may be automaticallyprovided by the vehicle;

fied as the trip progresses ffiom that originally produced to take account of real-time c
I more of the following:

bad conditions, e.g. icesand snow,
raffic conditionsye.g” congestion and incidents,
he condition<of-the vehicle, e.g. brakes becoming worn down,

he driver's/state, e.g. tiredness causing lack of concentration that has been detected by ¢
ne vehicle.

of this service shall include providing drivers of vehicles with route guidance informatign in their

heir trips:

e-defined

hanges to

ensors in

hafiges to the route guidance shall enable the driver to avoid and/or compensate for the

hbove.

possibility for the route guidance to provide direction to a nearby rest area if the state of the driver is
such that to continue to drive the vehicle is likely to present a danger to other road users.

7.4.2.2 Dynamic personal route guidance using real-time information

The scope of this service shall include providing travellers with route guidance information for any surface
transport mode. It shall be:

a)

available through a portable device that is dynamically updated as the trip progresses;
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b) based on some or all of the following data that is to be provided by drivers before the start of their trips:

1) trip origin and destination,
2) route preferences,
3) requested arrival time,
4) requested preferences for transport modes to be used,
5) the traveller's state, e.g. disabled, elderly,
6) characteristics of the traveller's own transport means, e.g. car, bicycle and motor cycle.
c) possiple for some of the content to be automatically provided from a pre-defined list of thosg ised most

often|by the driver, e.g. origin and destination plus route and mode preferences;

d) modified as the trip progresses from that originally produced to take account of real-time c
one of more of the following:

1)
2)
3)

The dhanges to the route guidance shall enable the traveller té6.avoid and/or compensate for th

e) possiple for the content to include:

1)
2)

7.4.2.3

The scopg of this service shall include, the provision of travellers with route guidance informatio
pn displays that are availdble on public transport vehicles or at other public transpdrt-related
facilities. [Che route guidance information shall:

informati

a) Dbe gepericin the sense thatit does not necessarily relate to the trip being made by each travel

b) have the possibility efincluding some or all of the following information:

1)
2)
3)
4)

travel conditions, e.g. ice, snow, congestion, availability of other transportimodes,
the condition of the traveller's own transport means,

the traveller's state, e.g. tiredness causing lack of concentration-that has been detected H
in the vehicle.

unexpected changes to the availability of transpott modes;

gluidance to a place where rest can be takenbe it from driving, cycling, walking or the us¢
transport.

Public transport-specific trip guidance

ekpected time'of arrival of the next service and subsequent services,

currentsservice performance, e.g. running late or early,

hanges to

Yy Sensors

e above.

e of public

h through

er;

olther services available at the next stop and their time(s) of departure,

other transport modes available at the next stop.

The availability of this information and the display mechanism that is used shall depend on the physical
location where it is being displayed.
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7.5 Guidance to EV charging facilities

7.5.1 Overview

This serv

ice group has the following characteristics.

— It shall enable drivers to plan trips so that they can make use of the appropriate electric vehicle charging
facilities along their route.

— It shall take account of the vehicle type, make and model so that the most appropriate charging facilities
can be found.

— Itsh

752 C

7.5.2.1

11 prnvidp gnidnm‘p to safety if rhm‘ging isnot pnccihlp
pnstituent ITS services

Route guidance to nearest available appropriate EV charging station

The scopg¢ of this service shall include the provision of dynamic route guidance information to
their vehifles to guide them to the nearest most appropriate charging facilities to be utilized when
The contdnt of the information shall take account of the following:

a) type

bf vehicle;

b) makeand model of vehicle, so that a facility with the appropriate connections can be found;

c) currgnt state of charge of the battery that is used for thesmovement of the vehicle, from

dista

d) the aj

nce the vehicle can travel before running out of powércan be determined;

The rout¢ guidance information shall give the driveY the option to choose and be guided to 4

available

Charging facilities that are within range-of the vehicle given the current state of its batte

one or mdre of these facilities is not on the route that is being followed by the driver.

7.5.2.2

Route guidance if no charging'facility available

The scopg of this service shall enable'the provision of dynamic route guidance information that ig
to driverg in their vehicles to guide-them to a place of safety if no suitable charging facilities arg

within ra

hge of the vehicle given the current state of its battery.

7.6 Multi-modal trip.planning

7.6.1 Oyerview

This serv

ce group has the following characteristics.

Arivers in
required.

which the

railability of the charging facility, e.g. is it operational and are there any available chargifg points.

ny of the
ry, even if

provided
available

— It shalll'enable travellers to plan trips that involve the use of two or more modes of transport.

— Itshall be possible for scopes of the services in this group to enable the best route options to be calculated
taking account of network and public transport information and to incorporate multi-modal options
such as Park and Ride.
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7.6.2 Constituent ITS services

7.6.2.1 Multi-modal comparative trip guidance

The scope of this service shall enable travellers to plan different trips and then compare them in the
following ways.

a) The trips shall involve the use of two or more modes of transport, at least one of which shall involve the
use of the managed road network, either for walking, cycling, motor cycling, car driving or using public
transport.

b) The comparison shall be made by the traveller selecting one or more of the following parameters:

1) cpst;

2) tetal trip time, i.e. including waiting time at modal transfers;
3) mber of modes used;

4) mber of mode changes.

c) As afresult of the comparison, the traveller shall be able to refine the details of some or all of the trips
and re-run the comparison. Once the traveller is satisfied, the trip carCbe retained for imnpediate or
futurp use.

7.6.2.2 [Centralized trip planning using real-time and policy inputs

The scop¢ of this service shall include the provision of trip planning that takes place using a "centralized"
system b¢longing to an organization that has access to the fellowing:

Real-time| travel data that shall include some or all of the\following:
a) traffip data, to include speeds and congestion;

b) publif transport service data, to include currént and expected schedule deviations;

c) weather data, to include both currént* conditions and forecast changes that have the potential to
adverfsely affect road travel;

d) policy inputs that are either.obtained from other organizations, or created by the organization that
provides the service and inclwde such things as the requirement for trips to use particular [transport
modss in preference to others or for the use of some transport modes to be prohibited.

Where the modes chosen.by the traveller are not those used in the trip plan because of policy restrictions,
the traveller shall be innformed of the changes.

7.7 Travel services information

7.7.1 Introduction

This service group has the following characteristics.

— It shall include the provision of services other than actual travel that have the potential to be of use to a
traveller before or during a trip.

— The information made available from services in this group shall relate to the proposed destination of
the trip, to the trip origin, or to the current location of the traveller.
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7.7.2 Constituent ITS services

7.7.2.1

Travel services information — destination

The scope of this service shall include the provision of information about the services that are available to
the traveller at the destination of a trip, either before the trip is made, or whilst the trip is in progress. It
shall be possible within the scope of this service for the information to be both static and real-time dynamic,

the travel

ler being provided with a suitable indication for each piece of information.

a) static information shall include any of the following:

1) h

otels,

2) rpstaurants and fast or take-away food outlets,

3)
4)
5)
6)

aces of entertainment,
edical facilities,
oints of Interest, e.g. land marks and places of historical interest,

aces offering other services, e.g. banking and currency exchange;

b) real-fime dynamic information shall include any of the following:

1) N
2) r
3)

- O

The avail
location fi

otel availability and costs,
bstaurant availability and costs,

urrent and predicted state of the weather and othes phenomena such as tides, canal lock
mes, etc.

hbility of this information and the display. mechanism that is used shall depend on th
rfom where it is being displayed, which could be:

c) astatfic device;

d) comp
e) vehic
f) persd

Where thi
enable th

7.7.2.2

uter equipment;
es;
nal devices.

e information is_available from computers and personal devices, the scope of this ser
e traveller to pre-book hotels and restaurants and to place orders in advance.

Travel services information — current location

The scope
the trave
route in t

of this'service shall include the provision of information about the services that are ay
ler at the place where they are currently located, Wthh may be the trip orlgln ora place

operating

e physical

vice shall

ailable to
that is en-

olit the trip

origin. It shall be p0551ble w1th1n the scope of thlS service for the mformatlon to be both statlc and real-time

dynamic,

the traveller being provided with a suitable indication for each piece of information.

a) Static information shall include any of the following:

1) restaurants and take-away food outlets,

2) p

laces of entertainment,

3) medical facilities,
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4) places offering other services, e.g. banking and currency exchange.

Real-time dynamic information shall include any of the following:

1) c

urrent and predicted arrivals and departures of available public transport modes,

2) current and predicted state of the weather and other phenomena such as tides, canal lock operating
times, etc.

The availability of this information and the display mechanism that is used shall depend on the physical
location from where it is being displayed, which could be:

9

d) compjuter equipment;

e)

f) persdnal devices.

Where thle information is available from computers and personal devices, the scape of this ser

a static device;

vehic

enable th

8

8.1 Oveérview

The scopg of this domain shall include the management of theXmovement of all types of vehicles,

Traffic management and operations service domain

and pede

real-time

needed td maintain overall mobility, safety enhancements for vulnerable and disabled road users,
the use ofjintelligent junctions and dealing with suspicious vehicles.

Within th)

a)
b)
<)
d)
e)
f)
g)
h)
i)

traffi

trans

demand management — s€e)8.4;

surfa

policing/enforcingtraffic regulations — see 8.6;
safety enhancéments for vulnerable road users — see 8.7;

safety enhancements for disabled road users — see 8.8;

es;

incidents and other disturbances on the trapsportation network, plus managing travel d

iis scope, the domain shall include. the following groups of services:
c management and control — see 8.2;

port-related incident managément — see 8.3;

Ce transport systeins infrastructure maintenance management — see 8.5;

e traveller to pre-book restaurants and place orders in advance at take-away food outlety.

vice shall

travellers

strians throughout the surface transport systéms network, and includes both agutomated
monitoring and control activities, decision-making processes (both automated and manual) th{

t address
emand as
managing

safety provisions for pedestrians using intelligent junctions and links — see 8.9;

monitoring and management of suspicious vehicles — see 8.10.

8.2 Traffic management and control

8.2.1 Overview

The service group has the following characteristics.

[t shall address the management of traffic flows through the managed road network.
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— It shall include the use of various mechanisms to monitor and manage traffic using the managed road
network, including facilities to give preference to the movement of specific types of vehicles such as
buses and taxis, plus vehicles belonging to the emergency services.

— Itsha

1l include the management of the physical road network, modal interfaces and parking.

8.2.2 Constituent ITS services

8.2.2.1

Traffic monitoring

The scope of this service shall enable the monitoring of the traffic conditions that currently exist in the road
network being managed by ITS. The data to be monitored shall include some or all of the following:

a) traffi
b) traffi
¢) heady
d) conge
[t shall be
1) meas
2) classi
3) made
8.2.2.2

The scopé
the follow

C flow rate (a measure that shows the numbers of vehicles passing particular points);
C speed (for vehicles passing particular points);

vay between vehicles (at particular points and in particular lanes at those points);
stion (defined as the location of stationary traffic at particular points).

possible within the scope of this service for the above data items to-be:

ired at one or more points in the managed road network;

fied by type of road vehicle, e.g. car, bus, freight vehicle and bicycle;

available for use by other services.

Surface street traffic management

of this service shall enable the flow of traffic in surface streets to be managed in one (
ing ways:

rontrol, using traffic signal controllexs-that only take account of local conditions;
e-actuated control, using traffic'signal controllers that use their own detection of vehicle
time control, using pre-programmed traffic signal controllers;

trian control using:

raffic signal contrellérs that can respond to demands from pedestrians to be allowed to
badway,

fithout inputfrom pedestrians in conjunction with other traffic management measures;

ive control, using traffic signal controllers subject to one or more different methodologie

a) local
b) vehic
c) fixed
d) pede;s
1) t

r

2) W

e) adapt
f) noco

r more of

presence,

cross the

htrol - traffic is allowed to flow without being managed.

It shall be possible for each of these methods of management to be applied to some parts or the entire

managed

8.2.2.3

road network at different times or the day and days of the year.

Freeway traffic control — ramp management

The scope of this service shall enable the control of ramps that give access for vehicles to freeways to be
applied in the following ways:

a) torestrict the access of vehicles to freeways to limit the impact of joining traffic on the flow of vehicles
that are already using the freeways;
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to decide whether or not vehicles shall have access to the freeway based on the current traffic slow
conditions, e.g. vehicle density and speed, on the freeway in the vicinity of the ramp entrance onto the
freeway;

to decide whether or not vehicles shall have access to the freeway based on the current traffic slow
conditions, e.g. vehicle density and speed, in the surface street networks adjacent to the freeway ramps;

to apply the first two of these criteria by freeway lane and/or vehicle type;
to apply all access restrictions by time of day, day of week, and/or day or year;

to be able to modify an existing access restriction or impose a new access restriction without any
reference to the current freeway traffic conditions, e.g. in the event of some kind of incident, or
emerfency.

Any chanpes in control shall be applied in a safe manner that does not lead to a reduction,in thg safety of

vehicles using the surface street network.

8.2.2.4 [Freeway traffic control — mainline speed and lane management

The scopg of this service shall enable the flow of traffic using freeways to be managed in a way thqt is based

on one or|both of the following:

a)
b)

It shall be possible within the scope of this service for either of these control methods to be applied;

9
d)

e)

mainline speed, i.e. the average speed of vehicles using the freeway;

lane nanagement, i.e. the use that is made of each lane of the fréeway.

to ong or more of the lanes provided by the freeway;
to vary from one location to another;

to befapplied in different ways to different types'of vehicles.

Any changes in control shall be applied in a safe manner that does not lead to a diminution in thg safety of

vehicles using the freeway network.

8.2.2.5 [Preferential treatment forspecific vehicle types (signal priority and pre-emption)

The scopg of this service shall enable priority to be given to the way in which particular types of vghicles are
able to m¢ve through the managed road network. It shall mainly be applied to the surface street part of the

managed [road network asthis’is where the most beneficial effects are able to be produced.

The typeq of vehicles for'which priority shall be available shall include some or all of the following

a)
b)

)
d)

e)

bicycles;

publif transport vehicles, including buses and trams plus light rail vehicles where their routqs interact
with fHesmanaged road network;

emergency vehicles, i.e. police, fire and ambulance;
freight vehicles;

special vehicles, e.g. military vehicles or those carrying “hazardous goods”.

It shall be possible within the scope of this service for priority to be given to each vehicle type at the same
location and to different types of vehicles at specific locations throughout the managed road network.
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Reversible lane management

The scope of this service shall enable the direction of the flow of traffic in a lane of the managed road
network to be changed and for it to be applied:

a) onavery selective basis;

b) made

in such a way that:

1) itdoes notlead to a diminution in the safety of vehicles using the road network,

2) it causes the minimum of disruption to the current flow of traffic,

3) t

o lanac for cyhich vho divactios of e 0o flo oo ba changad loarly idaneifind 10 o
€11 =3 T

way that

C

These chd
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hn be understood by all drivers.

inges to the direction of traffic shall apply to all drivers using the part(s) of the man

nged road

network in which the affected lane exists and drivers joining the affected lane from otherparts of the road

network, p.g. from side roads.

Any change in the direction of traffic flow shall:

c¢) be prpceeded by a closure of the use of the lane to ensure that the traffic-that is currently uging it has
been leared;

d) notbg¢ made at frequent intervals, i.e. at intervals of less than onethour.

8.2.2.7 [Coordination of surface street and freeway traffic management

The scopg¢ of this service shall make it possible for the maagement of traffic using the surface fstreets in

the managed road network to be co-ordinated with the nfanagement of traffic using the freeway part of the

managed [road network in any of the following ways:

a) switdhing of traffic between surface streets and freeway parts of the network to enable traffi¢ use to be
balanced;

b) switdhing of traffic between surface streets and freeway parts of the network to reduce conpestion in
one part of the network if there is spare capacity in the other;

c¢) switdhing of traffic between surface streets and freeway parts of the network when some or|all of one
part ¢f the network has been\closed;

d) tempprary restriction of-access for one or more types of vehicles to either the surface streets dr freeway
parts|of the network,

It shall be possible within the scope of this service for any of these activities to be applied:

e) to somne or allof either the surface streets or freeway parts of the managed road network;

f)  wher

work are

mandged and/or operated by different authorities and/or jurisdictions |

8.2.2.8

b _the 'some or all of the surface streets and freeway parts of the managed road net

Multi-modal highway junction management

The scope of this service shall enable the management of inter-modal highway junctions using either of the

following

measures:

a) the stoppage of one of the modes of travel to give priority to one or more other modes (e.g. stopping road
traffic to permit heavy or light rail vehicles to move through the junction) or the closure of part of the
managed road network to permit a bridge over a river or canal to open to water borne traffic;

b) the application of a temporary speed restriction to one or more modes so that they are not brought to a

physi

cal stop by the passage of vehicles using one or more of the other modes.
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These measures shall be applied so that any temporary restriction on the operation of one mode is managed
in such a way that the disruption to the other mode is minimized.

It shall be possible within the scope of this service for each of these activities;

1) to be applied to one, some or all of the modes that use a particular inter-modal junction;

2) to be accompanied by the provision of appropriate and adequate warning to drivers of all effective
modes well in advance of the inter-modal crossing that either of the activities is in progress.

For the managed road network, where possible and appropriate, the warning that the activity is in progress
shall include advice about the temporary use of one or more alternative routes.

Parking management

The scop¢ of this service shall enable the use of parking facilities within the managed road netw

using one or more of the following measures:

The service for the collection of payment for parking is described in 13.2.2.

ovision of real-time and static information to drivers at a parking facility about the 1

vacaijt spaces, the cost to use them and the maximum time for which-they can be used;

the r¢al-time monitoring of the usage of a parking facility to establish how many vacant spac
any pjoint in time;

8.2.2.9
managed
NOTE

a)

b) thep
0

d)

It shall be possible within the scope of this service foriene or some of these measures to be applied:

the rgal-time monitoring of a parking facility in total and /erSome or all of the individual space

parki

Ing facility to identify vehicles that have stayed longer than the time for which they have

or th¢ maximum time allowed.

1) to some or all of the parking facilities in some’or the entire managed road network;

at eag¢h parking facility;

e or more different types of vehicles at each parking facility.

Work zone traffic management

The scop¢ of this service shdll enable the flow of traffic passing work zones (road works) to be

or more of thefollowing measures:

Fation of speed restrictions for some or all of the part of the managed road network y
zone (road works) is (are) active;

fation¢of different speed restrictions for some or all of the part of the managed road netw

ork to be

the o;[ening and/or closing of some or all of a parking facility, either permanently.or for a tempordry period;

umber of

bs exist at

s within a
paid and/

managed

where the

brk where

the wotkyzone (road works) is (are) active;

provision of appropriate lane management to ensure the safety of both the road workers and the passing

G

where possible and appropriate, the provision of physical barriers to ensure the safety of both the road
workers and the passing traffic;

the temporary closure of the part of the managed road network in which the work zone (road works) is
(area) present;

2)
3) toon
8.2.2.10
using one
a) appli
work
b) appli
9]
traffi
d)
e)
f)

the provision of appropriate and safe access for road workers and equipment and construction materials
to the work zone (road works);
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g) the provision of the appropriate advanced warning to drivers that any of the above measures have been
implemented on the managed road network ahead in the direction of travel.

It shall be possible within the scope of this service for:

h) each of these measures to be implemented at some or all of the work zones (road works) present in the
managed road network;

i) different measures to be implemented at each work zone (road works).

8.2.2.11 Traffic advisory and warning information

The scope_of this service shall enable the provision of traffic advisory and warning information to drivers
comprisinng one or more of the following.

a) Advidory messages which shall include advice about:

1) the onset of adverse traffic conditions that are causing delays,

2) alternative routes for any of the previously defined advisories and warnings,

3) the likely effects of congestion and/or adverse weather on speeds and/or journey times.
b) Warning messages which shall include warning of:

1) impending adverse weather and in the current location and/ex in the direction of travel,

—

2) alwork zone (road works) ahead, including any temporary speed limits,

3) hiighway restrictions ahead, such as narrow lanes, bsidges, severe curves, weight restrictipns,

4) rpad closure in the direction of travel.
The advisory and warning information shall:

1) be prpvided in a form that is easily readable in all expected types of lighting conditions, whether due to
the natural progression of day and nightlor due to bad weather;

2) Dbe atfhe prevailing average vehicle speeds;
3) take Into consideration any localregulations that are in force;

4) be presented in a timely manner and at locations where drivers are able to make decisions about what
altermative route choicesto make, depending on what is available.

8.2.2.12 |Vehicle ovetsiZe/overweight warning and re-routing

The scopd of this service shall enable the use of sensors to detect a vehicle with the following charagteristics:

a) one dr more of its dimensions, i.e. length, width or height, exceed those that are defined for| “normal”
Vehijes by the authority responsible for managing the operation of the road network;

b) its weight exceeds that defined for “normal” vehicles by the authority responsible for managing the
operation of the road network.

If either, or both, of a) and b) are detected, then the driver of the vehicle shall be provided with one or both of
the following mechanisms:

1) avisible and audible warning that the vehicle is oversize and/or overweight;

2) instructions for an alternative route for the driver to follow so that the current journey can continue.
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These warnings and instructions may be provided through one or both of the following mechanisms:
— in-vehicle displays and audio devices;

— devices located at the roadside.

8.2.2.13 Queue detection and information management

The scope of this service shall enable the presence of queues to be detected and for information about the
queues to be provided to drivers. The detection of the presence of queues can be provided by one or both of
the following mechanisms:

a) sensors located in the carriageway that detect the presence and passage of vehicles:

b) sensdrs located at the roadside that detect the presence and passage of vehicles;
c¢) data about vehicle movement provided by in-vehicle systems and/or sensors provided through C-ITS.

When a qyieue is detected, drivers located upstream of where the queue has formed, i.érapproaching the back
of the qudue, shall be informed of the presence of the queue using one or more of the'following me¢hanisms:

1) in-vehicle displays;

2) displays on devices located at the roadside and/or above the carriageway.

8.2.2.14 [Tunnel access management and re-routing

The scopg of this service shall enable the conditions inside road:tunnels that form part of the road network
to be detgcted and monitored and for information about any_closures or restricted access to be piovided to
drivers. Tlhe monitoring can be achieved using a variety ofaechanisms including but not limited tp:

a) inputk provided by tunnel monitoring systems;
b) sensqrs that are able to monitor conditions inthe tunnels, e.g. air quality, smoke and excessivg heat;

c) traffip flow sensors that can detect queties of vehicles at tunnel entrances and/or lack of vehicles at
tunngl exits.

If any of these sensors detect problems;i.e. interruptions to the flow of traffic through a tunnel, drivers of all
vehicles approaching the tunnel shallbe provided with one or both of the following mechanisms:

1) avisiple and audible warning'that the tunnel is closed for use by road traffic;

2) instriyictions for an altennative route for the driver to follow so that the current journey can coptinue but
avoidling the tunnel for which problems have been detected.

These wafnings andyinstructions may be provided through one or both of the following mechanisms:

— in-vehicle displays and audio devices;

— displ

8.2.2.15 Bridge access management and re-routing

The scope of this service shall enable the conditions on bridges that form part of the road network to be
detected and monitored and for information about any closures or restricted access to be provided to
drivers, pedestrians and cyclists. The monitoring can be achieved using a variety of mechanisms including
but not limited to:

a) inputs provided by bridge monitoring systems;

b) sensors that are able to monitor travel conditions on the bridges, e.g. wind speed and direction and
temperature;
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¢) traffic flow sensors that can detect queues of vehicles at the on-ramps for bridges and/or lack of vehicles
at off-ramps for bridges.

If any of these sensors detect problems, i.e. interruptions to the flow of traffic across a bridge, drivers of all
vehicles approaching the bridge shall be provided with one or both of the following mechanisms:

1) avisible and audible warning that the bridge is closed for use by road traffic;

2) instructions for an alternative route for the driver to follow so that the current journey can continue but

avoid

ing the bridge for which problems have been detected.

These warnings and instructions may be provided through one or both of the following mechanisms:

— in-ve
— displ

In additio
other tray

— displ

— mess

8.3 Trd

Tictedisptaysanmdaudio devices;
y's on devices located at the roadside and/or above the carriageway.

n to the above, the service may also provide similar warnings and alternative routé instr
ellers such as pedestrians and cyclists using one or both of the following mechanisms:

y's adjacent to the walkways used by pedestrians and cyclists;

hges that can be displayed by mobile devices.

nsport-related incident management

8.3.1 Oerview

This serv
incidenth
condition
terrorist

The scope
responsih

832 C

8.3.2.1

The scope
has occun

It shall be
following

a) traffi

as occurred, and response to various incidents incthe transport network, which specifica
5 initiated in the network itself rather than purely from external sources (e.g. natural
nttacks).

le for the management of other transport modes, e.g. rail and air.
pnstituent ITS services

Incident monitoring and-confirmation

red that affects the.movement of vehicles in the managed road network.

mechanisms:

C flow-monitoring;

b) congg

stion monitoring;

lictions to

ce group provides the capability for the detection.of possible incidents, the confirmati¢n that an

ly involve
disasters,

of the services in this group shall enablé the detection of some incidents to be provided bl systems

of this service shall. enable the monitoring of data and its use to detect and confirm that aph incident

possible within' the scope of this service for the detection of incidents to be by one or more of the

¢) changes in public transport service running times away from the expected times;

d) failure of roadside equipment;

e) reports from police or other emergency services;

f) reports from travellers and persons who have sight of the managed road network but are not actually
travelling;

g) reports from drivers, e.g. using eCall, OnStar or similar public or proprietary services;

h) automatic reports from ITS stations, whether on-board vehicles or at the roadside.
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possible within the scope of this service for:

1) any number of these mechanisms to be used to provide an indication of the possibility that an incident
has occurred;

2) a'"degree of confidence" to be assigned to each indication which shall depend on:

— the mechanism providing the incident indication,

— the number of mechanisms reporting each incident;

3) confirmation that an incident has occurred to be provided by either:

— 4

cinagle conrco with 2 high "doagree af confidence'" or
ST o T M s ST e T TTrrrereTr TOT

— npany sources the sum of whose "degrees of confidence" is high.

8.3.2.2
The scop
incident t
this assis
a) remo
other
b) towir
c) repai
d) remo

Incident on-site driver assistance

b of this service shall enable incident response resources to be deployeédyto the locat
p provide assistance to a driver as needed. It shall be possible within the scope of this §
ance to include some or all of the following types:

val of a vehicle involved in an incident or broken down to a safe place where it is not a
road users and there is little or no hazard to the occupants of the vehicle;

g of a vehicle involved in an incident or broken down to d@place of repair;
I of a vehicle involved in an incident or broken downiwhen and where it is safe to do so;

val by emergency vehicle (road vehicle, or airberiie, e.g. helicopter or aeroplane) of any

a vehjicle that has been involved in an incident, ingluding the driver to a place where the af

medi

e) remo
down

fal treatment can be provided;

val of some or all of the cargo of a freightwehicle that has been involved in an incident or h

despite the cargo not being classed asa‘hazardous material.

The scope
including

8.3.2.3

The scop
incident t
this assis

a) medi

b) remo

of the service shall enable épordination between emergency services responding to th
either pre- or post-arrival oftthe emergency services at the incident scene.

Incident on-site traveller assistance

e of this serviceShall enable incident response resources to be deployed to the locat
p provide assistance to travellers needed. It shall be possible within the scope of this s
ance to be'one or more of the following types:

cal assistance to assist the traveller with the completion of their journey;

on of the
ervice for

hazard to

person in
propriate

bs broken

, particularly when the continued presence of that cargo is causing a hazard to other r¢ad users,

P incident

on of the
ervice for

valof the traveller to a place where continuous medical treatment can be provided in

the event

that they are unable To continue thelr journey;

c) advice on what changes need to be made to the traveller's itinerary to enable a journey to be completed;

d) advice on the location of nearby facilities such as hotels, restaurants, hospitals and other forms of
medical aid providers, banks, etc.;

e) advice on the location of modal interchange points and the modes of travel available from them.

The scope of the service shall enable coordination between emergency services responding to the incident

including

either pre- or post-arrival of the emergency services at the incident scene.
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Incident co-ordination and clearance

The scope of this service shall enable the following:

a) the co-ordination of the response to an incident;

b) thecl

earance of any results from the incidents that have the potential to affect road users.

It shall be possible within the scope of this service for the "co-ordination and clearance" to involve
assistance from:

1) any combination of the emergency services ((fire, police and medical);

2) otherferms-efassistance-suchasteow-traeks;

3) otherfmechanisms for removing people, vehicles and freight from the incident location.

8.3.2.5 [Hazardous materials monitoring and management

The scop¢ of this service shall enable the movement of vehicles carrying hazardous)materials th

managed froad network to be monitored:

a) throyghout all types of managed road network, e.g. surface streets, fréeways, toll roads plug
operdted and maintained roads;

b) at pldces and occasions when a hazardous load is stationary,-e.§. awaiting a clear path th

mandged road network.

The mand

1) thergute itis to follow through the managed road netWwork to be planned and monitored;

gement of the movement of the hazardous materials:shall enable:

mergency services to be alerted if the state 0f the hazardous materials becomes a dange
1sers, or people and objects adjacent to the'managed road network.

Collection of incident details from other transport modes

of this service shall enable the ¢ollection of details about incidents that have occurred
modes and for the collected-details to include some or all of the following:

port mode;

on;

't on the operation of the transport mode involved in the incident;
s of any inyolvement of the emergency services.

possible within the scope of this service to use these details:

2) thee
road

8.3.2.6

The scopé
transport
a) trans
b) locati
c¢) impa
d) detai
It shall be
1) as thq

Fough the

privately

rough the

I to other

on other

source of warning and advisory messages to be provided to drivers and travellers;

2) to assess the impact of the incident on the movement of vehicles through the managed road network.

8.4 Demand management

8.4.1 Overview

This service group covers the development and implementation of management and control strategies
designed to influence the demand for travel. The collection of any payments required by these services is

included i

n the services described in 13.3 and 13.4.
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It shall be possible within the scope of this service for the strategies included in this service group to
influence the overall level of demand for travel at different times of the day and the relative demand for
different modes of transport, through the management of:

— pricing structures;

— area access control or zone entry regulations;

— facilities specifically dedicated to high-occupancy vehicles.

It shall also be possible for the strategies to take account of air quality and pollution levels so that their
impact on the health of travellers can be minimized.

842 C

8.4.2.1

The scops

pbnstituent ITS services

Variable road pricing — dedicated lane

e of this service shall enable the price for the use of a particular lane within the man

network o be fixed and varied from time to time and for the variation to apply to thefollowing:

a) the tg

tal length of a lane;

b) one of more parts of the total length of a lane;

possible within the scope of this service for variations.in‘price:

made by time of day and day of the year;

changed several times during the day.

s shall be provided to all drivers in a manner that is clear and easily read to show:
tual price for using the lane;

hanges in price which should alsg-appear before they occur, so that drivers are able to deq
ernative and cheaper lane.

Variable road pricing — entire facility

of this service shall enable the price for using a particular part of the managed road nety
d applied:

lanes in the selected part of the managed road network;
y periodiof time;

ne of day and day of the year.

which is in either the surface streets and/or freeway part gfthe managed road networK.

hged road

ide to use

vork to be

c) alang
[t shall be
1) tobe
2) tobe
Indicatior
— thea
— anyc
an alf
8.4.2.2
The scope
varied an
a) toall
b) for ar
c) by tin
Itshallb

L | L - d=l i - £,
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1) several different prices to be applied and varied for some or the entirety the managed road network
during the day;

2) the prices to be applied to different parts of the managed road network to be varied independently of
one another.

Indications shall be provided to all drivers in a manner that is clear and easily read to show:

— the actual price for using the lane;
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— any changes, which should also appear before they occur, so that drivers are able to decide to use an
alternative and cheaper part of the managed road network.

8.4.2.3

Cordon and zone-based congestion pricing

The scope of this service shall enable the price for the use of parts of the managed road network to be applied
in such a way that either:

a) acordon is created around a particular location;

b) azoneis created where a particular price applies.

It shall be possible within the scope of this service for:

1) one of more of these cordons and/or zones to be created in a single managed road network;}

2) thep

3) wvaria

hrt(s) of the managed road network to which they apply to be varied;

Fions to be made by time of day and day of the year;

4) severpl variations to be made during the day.

Indicationys shall be provided to all drivers in a manner that is clear and easily,read to show:

— thea

tual price for using the roads within the cordon or zone;

— any dhanges, which should also appear before they occur, sothat drivers are able to decide
altermative and cheaper part of the managed road network.

8.4.2.4

The scop
managed

a) vehic
b) vehic

c) time

Access management

b of this service shall enable access to soméparts or the entire managed road netw
using any combination of the following ways:

e type;
e cargo;

bf day;

d) day of year;

e) traffi

C conditions within‘the part of the managed road network for which access is being man{

When mapagement is applied, the information about it shall be:

1) clearly indicatedin a form that is easily read by drivers without having to stop their vehicles;

2) displ

iyed atlocations where it is possible for drivers to be able to decide to use a different "ad

to use an

ork to be

1ged.

cess free"”

part Tf the managed road network.

8.4.2.5

High-occupancy lane management

The scope of this service shall enable the management of those lanes within the road network that are for
use by vehicles with more than one occupant using any of the following criteria:

a) number of vehicle occupants;

b) type of vehicle;

c) time of day;

d) dayo

fyear;
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e) direction of travel.

It shall be possible within the scope of this service for any combination of these criteria to be applied to
individual high occupancy lanes.

Any restrictions that are applied to the use of high occupancy vehicle lanes shall be clearly indicated and
displayed:

)

in a way that is easily read by drivers regardless of the type of vehicle they are driving and the expected
speed of the vehicle;

at locations where it is possible for drivers to change their use of the high occupancy vehicle lanes so
that they shall not infringe the criteria.

Air quality-and pollution-based surface transport systems management

of this service shall enable the use of the road network to be managed accordirig to the 3
erienced by road users and for vehicles to be excluded from using areas of;the man:
vith low air quality according to the following criteria:

hnd level of air quality;

of pollution airing from:
ne air emitted from vehicle exhausts, including CO, CO,, NO «etc,
ackground (general non-transport-related) pollution levels,

he level of ozone,

4) noise levels;

g)
8.4.2.6
The scope
being exp
network
a) type
b) levelg
1) t
2) b
3) t
C) preva
d) type
It shall be
some or t
impact on
Any restr
1) inaw
using
2) atloc

acces

iling and/or forecast weather conditions;
bf vehicle.

b possible within the scope of thisiservice for any combination of these criteria to be
he entire managed road network-so that the use of the road network can be managed to 1
travellers regardless of the node of transport they are using.

ctions that are applied shall be clearly indicated and displayed:

hay that is easily read-by travellers regardless of the type of vehicle or mode of transpor
and their expected speed through the managed road network;

ptions wheréravellers can change their routes and/or mode of transport so as not to in
5 requirements.

ir quality
ged road

pplied to
educe the

t they are

fringe the

8.5 Sullface transport systems infrastructure maintenance management

8.5.1 Overview

This service group covers the management of the road network maintenance and shall include:

the maintenance of the physical managed road network (including those parts used by cyclists and
pedestrians);

maintenance activities particular to winter weather conditions;

activities related to roadway construction;

management of the safety of those carrying out road maintenance work;
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— management of the fleet and equipment used for maintenance activities.

This service group shall also include the maintenance of the communication and computer infrastructures
used to support travellers using the managed road network.

8.5.2 Constituent ITS services

8.5.2.1

Winter maintenance

The scope of this service shall enable winter maintenance activities to take place on some or the entire

managed

road network and shall comprise:

a) snow
b) roady
c) anti-i

d) sched
contr

It shall bg
different
the mana

The purp
1) minig
2) main
8.5.2.2

The scop
roadway
for its cor

The roady

a) main

complete replacement of structures;

b) routi
c) ther
contr
d) moni
(e.g. d

plougiiimg operations;
vay treatments (e.g. gritting and salt spraying);
cing material applications, including automatic applications on bridges or other road sur

uling of winter maintenance activities as well as determination of the appropriate sno
ol response.

possible within the scope of this service for some or several of these activities to be

bed road network.
bse behind implementing this service shall be to:
hize the disruption to road users caused by winter conditions;

fain a safe working environment for road workers:

Roadway maintenance management

e of this service shall enable the management of scheduled and unscheduled mainten
Eystem or right-of-way in a way thatkeeps the roadway system in a condition that is ap
tinued use at the expected levels-oftraffic, without causing any hazard to road users.

vay maintenance activities miay ‘comprise some or all of the following:

fenance or repair to the physical structure of the roadway system, from filling “pot

he maintenance dctivities such as road cleaning, grass cutting, etc.;

bpair and niaintenance of both ITS and non-ITS equipment on the roadway (e.g. sig
pllers, traffic detectors, dynamic message signs, traffic signals, CCTV, etc.);

foring;the condition of pavement, bridges, tunnels, and other transportation-related infra
ulverts);

faces;

w and ice

npplied to

barts of the managed road network and for more than one of them'to be applied to the sajne part of

hnce on a
propriate

holes” to

hs, traffic

structure

e) the prohibition of certain types of vehicles from using certain parts or an entire section of road
pavement.

Any of the above pavement management activities shall be carried out at times and in ways that cause the

minimum

8.5.2.3

of disruption to road users.

Work zone safety management

The scope of this service shall enable work zone (road works) areas to be managed using activities that are

expected

to include:

a) application of speed restrictions;
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b) application of restrictions on vehicle size, weight and type;

c) application of some or all of these restrictions to one or more of the traffic lanes in the vicinity of the

work

zone (road works);

d) segregation of the work zone (road works) from passing traffic that takes as its first priority the

provi

sion of a safe working environment, but also minimizes the impact on passing traffic;

e) the provision of adequate warning of the position of the work zone (road works) and the restrictions
that are in force to approaching traffic.

Warnings of restrictions other than speed shall be provided at locations from which vehicles are able to use
alternative parts of the managed road network and thus avoid the work zone.

It shall be

1) appli

2) in pl]ce for any required length of time;

3) man
8.5.2.4
The scop
maintena
shall com
a) track
activ
b) sched
¢) moni
d) track

8.6 Policing/enforcing traffic regulations

8.6.1 Oyerview

This serv
road netw

— them

possible for any of the activities in the previous list to be:

bd to parts of, or the entire managed road network;

ged in a way that is safe for both road workers and road users.

Maintenance fleet and equipment management

e of this service shall enable the management of the fleet-of vehicles involved in
nce (e.g. snow ploughs) and the management of equipment used for maintenance acti
prise:

ing the location of maintenance vehicles and other*¢quipment to ascertain the progre
ties;

uling of maintenance activities relating to veliicles and maintenance equipment;
foring diagnostics relating to the operation‘of maintenance vehicles;

ing of maintenance assets to maintainmraccurate inventory status that includes asset locat

ce group covers théenforcement of laws and regulations governing the way in which the
bork is to be used’and shall include:

onitoring and detection of violations of laws and regulations;

roadway
Uities and

s of their

ions.

managed

— the collectionrof information that is of sufficient quality and content to enable its use in any sybsequent

legal

hctiofi(s).

However,

theimplementation of any legal action(s) is notincluded asitis considered to be outside the I'T

S domain.

It shall be

possible within the scope of this service for information to be obtained comprising:

— theidentity of the driver in charge of the vehicle when the infringement of the laws and /or regulations occurs;

— the identity of the vehicle itself.

Both sets of information are crucially needed because many transport vehicles have the ability to be used by
drivers who are not their owners. The two sets of information shall be used in the actual processing of the
enforcement and in creating a default history archive for any of the constituent ITS services. Such a default
history archive shall be capable of being used by enforcement agencies for infringement history for regular

offenders
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8.6.2 Constituent ITS services

8.6.2.1

Restricted zone access enforcement

The scope of this service shall enable the management, monitoring and enforcement of the access for vehicles
to certain parts of a managed road network (zones) or road sections depending on traffic management
policies and special official regulations. It shall take into account factors such as:

a) time of the day/day of week;

b) special access rights of the drivers (e.g. residents);

c¢) vehic

e types (e.g. private cars, trucks);

d) vehic
e) purp
f) paym

It shall b
prosecuti
managem

8.6.2.2

The scop
entire rod
determin

a) throu
them

b) statig

c) using
to the

The resu
determin
the entird

If the veh
enforcem
maximun

8.6.2.3

e properties (e.g. weight, height);
se of the journey (e.g. deliveries, ambulances, tourist buses);
ent of access fees or road toll.

e possible within the scope of this service for the actual processirig”of the enforcq
pbn and imposition of penalties, to be carried out by an external agency, or within
ent organization for which the control, monitoring and enforcementiis being carried out.

Vehicle overweight enforcement

e of this service shall enable the enforcement of vehiclé weight restrictions across so

ment, i.e.
the road

me or the

d network. The weight per axle and total weight (sometimes called “gross vehicle weighlt”) can be

ed in one of the following ways:

gh sensors that measure the weight per axle\and gross vehicle weight (GVW) as it p4
often called “weigh-in-motion” (WIM);

SSes over

weighing scales located at specific points at or near the roadside, e.g. in specially designafed areas;

sensors on-board a vehicle that determine the weight of the cargo it is carrying that can
un-laden (empty) weight of the'vehicle to provide its GVW.

ts of whichever of these tnethods provides the GVW and/or weight per axle shall b
e if the vehicle is too heavy-to continue using a particular part of the road network, e.g. a
road network.

be added

e used to
bridge, or

cle is too heavy,then the scope of this service shall permit the enforcement authority t¢ serve an

bnt notice preventing the vehicle from moving until such time as its GVW has been redu
permitted for-the part(s) of the road network that the vehicle needs to use.

High oceupancy vehicle facility usage

The scopé

of-this service shall enable the management, monitoring and enforcement of the use of

nyyAYs 1

red to the

dedicated

lanes (sor

i R | N ¢ h T | 11 CE | il PR —— 1
ITLIIICS C4allTU  TTUV 14IICS ) 101 VTILIUITS WILILIT d1'© OCLLUPICU WILID 4 LTI LAIll HIHIdD T

passengers (more than one).

It shall be

possible within the scope of this service for:

a) the numbers of vehicle occupants to be determined;

umber of

b) enforcement action to be initiated where this is below the minimum required for the lane that the
vehicle is using;

¢) the minimum numbers of vehicle occupants to be the same across all lanes in the highway, or to be
specific to particular lanes;
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d) the service to be applied over specific lengths of the roadway;

e) lanesinthe highway to be made “HOV” temporarily at particular times of the day and/or days of the week.

The scope of this service shall enable the collection of sufficient parameters to enable the enforcement to be
processed including but not limited to:

1) time of the day/day of week;

2) location;

3) vehicle types (e.g. private cars, trucks);

4) vehic
5) direc

It shall b
prosecuti
managem

8.6.2.4

The scop
street paj

a) perm

eidentity:
....... Y7

Lion of travel.

e possible within the scope of this service for the actual processing of thé. enforce
pn and imposition of penalties, to be carried out by an external agency,’¢r within
ent organization for which the control, monitoring and enforcement is being carried out.

Parking regulation enforcement

e of this service shall enable the enforcement of parking regulations for both on-streq
king facilities and shall take into account factors such as:

anent or temporary parking bans and restrictions;

b) parking fees and ticketing;

c) licenc
To enable
1) time
2) locati
3) vehic
4) vehic
It shall b

prosecuti
managem

8.6.2.5

The scope
be enforc

es for special road users (e.g. residents, people with disabilities).

ment, i.e.
the road

t and off-

the enforcement to be processed, the service’shall collect parameters, including but not limited to:

bf the day/day of week;

on of parking space;

e types (e.g. private cars, trucks);
e identity.

e possible within the)scope of this service for the actual processing of the enforcd
pbn and imposition<of penalties, to be carried out by an external agency, or within
ent organizatipnfor which the control, monitoring and enforcement is being carried out,

Speed limit enforcement

of this'service shall enable the speed limits set for each segment of the managed road n
bd-Ttshall be possible within the scope of this service for:

ment, i.e.
the road

etwork to

a) both maximum and minimum speed limits to be enforced;

b) different speed limits to be applied for:

1) particular vehicle types, so that those groups of vehicles with a lower speed limit (often commercial
vehicles) can be distinguished from other vehicles with a higher speed limit (usually private cars),

2) particular types of weather, such as rain, fog, ice and snow, plus other conditions for which limiting
vehicle speeds can improve safety;

c¢) compliance with speed limits to be ignored for emergency vehicles responding to incidents, or in other
special circumstances, e.g. VIP convoys.
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The scope of this service shall enable the collection of sufficient parameters to enable the enforcement to be

processed, including but not limited to:

1) time of the day/day of week;

2) location;

3) vehicle types (e.g. private cars, trucks);
4) vehicle identity;

5) direction of travel.

It shall be—sse A hin he Q his Q h 3 Q he
prosecutipn and 1mp051t10n of penaltles to be carrled out by an external agency, or w1th1n
managemlent organization for which the control, monitoring and enforcement is being carried ouit.

8.6.2.6 [Signal enforcement

The scopg of this service shall enable compliance with operation of traffic signals to-be enforced.

possible within the scope of this service for the enforcement to be applied through the detection of:

a) complliance with individual signal phases, i.e. red light running;

b) non-dompliant use of a signal phase for a particular vehicle type, e:g.'@ private car using the gr
for a public transport vehicle.

The scopg of this service shall enable the collection of sufficient}parameters to enable the enforcer
processed including but not limited to:

1) time pfthe day/day of week;
2) location;
3) vehicle types (e.g. private cars, trucks);

4) vehicle identity;

5) signal phase thatis relevant to thewehicle's movement.

It shall possible within the scope of this service for the actual processing of the enforcg
prosecutipn and imposition of penalties, to be carried out by an external agency, or within
managemlent organization for-which the control, monitoring and enforcement is being carried out.

8.7 Safpty enhancements for vulnerable road users

ment, i.e.
the road

[t shall be

ben phase

hent to be

ment, i.e.
the road

|who shall

offered by an automobile or truck and:

— have impaired vision, e.g. colour blindness;

— are blind and are potentially supported by a guide dog;

— are deaf;

— have restricted mobility and use one of the following:
— awalking frame,

— awheelchair,
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— amotorized device, sometimes called a “mobility scooter”.

The services in this group shall enable persons with any of the above disabilities to be able to cross the
managed road network at specific designated locations.

8.7.2 Constituent ITS services:

8.7.2.1 Non-motorized vehicle and pedestrian monitoring

The scope of this service shall enable the movement of vulnerable road users through the road network,
including places where they are able to cross the normal flow of road traffic. It shall enable some or all of the
following to be provided:

a) warnfngs to drivers of motorized vehicles of the imminent arrival or presence vulnerableroad users at
road frossings, to enable them to take the most appropriate action to ensure the safety,of evefybody;

b) warnfings to vulnerable road users of the imminent arrival or presence of the motorized vehicles at road
crossjings, to enable them to take the most appropriate action to ensure the safety.of everybody;

c) the ability for changes to be made to the priority of vulnerable road users atrgad crossings sq that they
take precedence over motorized vehicles;

d) the ability for changes to be made (both increase and decrease if not‘needed) to the time peripd during
whiclh vulnerable road users can cross the carriageway used by motorized vehicles.

8.7.2.2 [Systems to monitor specialized vehicles

The scopg of this service shall enable the speeds and presence of specialized vehicles that afe moving
through the road network to be monitored. The term “spegialized vehicle” shall be applied to any ve¢hicle that
is used by road maintenance organizations, or carries special loads, and may also include vehicles pelonging
to any of the emergency services. The data collected-by,the monitoring process shall be used to:

a) aid the use of pedestrian crossings by vulner@ble road users so that they can be alerted to thg presence
of a specialized vehicle, which may delay their future use of the crossing;

b) give advanced warning to road maintenance workers that specialized vehicles are approaching their
workjng environment;

c) provide warnings to the drivers-ef specialized vehicles about the presence of road maintenance workers
in thq part of the road network'that is in the predicted forward trajectory of the vehicle.

8.7.2.3 [Access to roadway crossings for vulnerable road users

The scop¢ of this service shall enable vulnerable road users to cross the managed road network in order
to move flrom one¢geographic location to another. It shall provide some of all of the following fagilities for
disabled ll)ersons:

a) clearlycaudible signals to indicate that it is, or is not safe to cross the roadway;

b) clearly visible indications that it is, or is not safe to cross that can be recognized by those who are
colour blind;

¢) mechanisms to indicate their presence to the device(s) managing the crossing that do not require
movement of a body part such as an arm or hand;

d) adjacent pavement with a unique surface texture not used elsewhere.

When the crossing is operating and indicating that persons may cross the roadway, sufficient time shall be
provided for vulnerable road users to completely move from one side of the roadway to another before road
traffic is able to start moving over the crossing.
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8.8 Safety provisions for pedestrians using intelligent junctions and links

881 O

verview

The service group covers the provision of safety facilities for pedestrians that are using or about to use the
pedestrian facilities provided by intelligent junctions and links. These are defined as junctions and links
whose operation is determined by their own mechanisms, which can be local to the junction or link, or can
be remote, e.g. where the mechanism in one junction controls the operation of other local junctions.

8.8.2 Constituent ITS services

8.8.2.1

The scope
at intellig
as input t

The intell

a) treat
prese

Provid . . intelli . .
bnt junctions. It shall enable the presence of pedestrians to be detected and for this-to be
b the intelligent junction control facility.

jgent junction control facility shall:

nce of other types of road user, e.g. vehicles, horses and cycles;

of this service shall enable intelligent junctions to provide access to the pedestrianread crossing

 included

the presence of pedestrians waiting to cross the road as of equal or greater importafce to the

b) enable pedestrians to completely cross the road in safety and witho@t'encountering other road users in

an un

8.8.2.2

The scope
to all typg

a) have

b) bepr

Both audiple and visual warning shall be provided using roadside, in-vehicle and personal devices

1) thep
2) other
3) other

safe manner.

Monitor pedestrians using intelligent links

of this service shall enable intelligent links to provide warnings about the presence of pe
s of road user. The warning shall be produced when a pedestrian is detected and is foun

h trajectory that will lead them into the road®art of the link;

bsent in the road part of the link.

bdestrians that have been detected;
pedestrians in the immediate vicinity;

road users.

destrians
1 to:

If the capability is available from the intelligence in the link, it shall display stop audible and visual

indication

8.9 Ad

s to all vehicles; using both roadside and in-vehicle equipment.

ranced-warnings provided by intelligent junctions

8.9.1 Operview

This service group covers the warnings that are provided to vehicle drivers, pedestrians and vulnerable
road users by intelligent junctions. The characteristics of intelligent junctions are defined as either:

— junctions whose operation is determined by their own mechanisms, which may be local to the junction, or
may be remote, e.g. where the mechanism in one junction controls the operation of other local junctions;

— junctions that do not have any signals other than a right of way indication provided through the detection
of approaching vehicles, pedestrians, cyclists and vulnerable road users.
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8.9.2 Constituent ITS services

8.9.2.1

Signal display advance warning

The scope of this service shall enable the provision of advance warning of changes to the traffic signal
indication about to be encountered by vehicle drivers, cyclists, pedestrians and vulnerable road users at
various parts of the managed road network. The warnings may include indications about the presence of
other road users and may be provided in one or more of the following ways:

a) viadevices located at the roadside;

b) directly to the drivers of any type of vehicle through some type of in-vehicle indication;

c) tocy

The warnjings shall be provided by audible and/or visual indications that are easily understped by

of vehicle
of the foll

1) flash
2) count

3) chang

8.9.2.2

The scop
signalizec
vulnerabl
to use the
provided

a) viadé
b) direc

c) to cye

The warnfings shall be provided by audible and/or visual indications that are easily understood by

of vehicle
of the foll

lists, pedestrians and vulnerable road users through their mobile devices.

drivers, including cyclists, pedestrians and vulnerable road users. These may ifnclude on
bwing:

ng signals, e.g. flashing green to show that a signal is about to change to red;
down indicators that show the time remaining before a signal changes from green to red

res in audible indications, e.g. frequency and/or tone.

Non-signalized advance warnings

b of this service shall concisely provide warnings.that clarify the right-of-way ruleg
| junctions in the managed road network so that vehicle drivers, cyclists, pedest
e road users are able to determine whether they are expected to give way or stop to ena
junction. The warnings may include indications about the presence of other road users a
in one or more of the following ways:

bvices located at the roadside;
Lly to the drivers of any type of motorized vehicle through some type of in-vehicle indica

lists, pedestrians and vulnerable road users through their mobile devices.

drivers, including cyelists, pedestrians and vulnerable road users. These may include on
pbwing:

displays usingtext and/or symbols;
mic text strings using electronic displays;

res intype of road surface, e.g. ridges or bumps;

r all types

€ Or more

for non-
[ians and
ble others
nd may be

ion;

r all types
e or more

résin audible indications, e.g. frequency and/or tone.

1) statid
2) dyna
3) chang
4) chang
8.10 Mo
8.10.1 O

nitoring and management of suspicious vehicles

verview

The service group covers the monitoring and management of suspicious vehicles that are present in the
managed road network. A suspicious vehicle is defined as one that is exhibiting behaviour that is inconsistent

with that

expected from a vehicle of its type. Such behaviour shall include:

— stopping in unauthorized places within the managed road network;

— being driven in a way that is creating a hazard for other road users.
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8.10.2 Constituent ITS services

8.10.2.1

Detection and identification of suspicious vehicles

The scope of this service shall enable the detection and monitoring of vehicles using the managed road
network to determine if they need to be classed as being suspicious. The determination that a vehicle is

suspiciou

s shall be based on the following criteria.

a) Is the vehicle stationary in a part of the managed road network where vehicles do not do this, e.g. on a

bend

in the road, or at a junction?

b) Has the vehicle been parked in the same location for time that is longer than normal, e.g. overstaying the

maxi

i dian Allavaa din o narling cnann)

c) Isthe
unex]

d) Does

IO CrrCarrovy OO i o par Isiirg- Spacts

vehicle being driven in an erratic manner, e.g. speeding, going slower than other traffie,
bected manoeuvres?

the vehicle look overloaded, or is it carrying a load that is too big for its size?

The service shall use inputs and sensors provided for other traffic managemeiit Services to ¢

existence

8.10.2.2

The scope
for vehicl
materials
implemern

The scope
a) outpt
b) speeq

c) theaj

of the above conditions to be monitored.

Road traffic management for suspicious vehicles

of this service shall enable any particular road traffic mandgement measures to be imf
bs that have been detected as being suspicious because théy are carrying HAZMAT or
through services defined in Clause 12. However, the. scope shall also enable measu

and content of the measures that can be put in ‘place through this service shall include:
t of warning indications to all drivers to kéep a safe distance from a particular vehicle;
restrictions for the type of vehicle thatiis believed to be suspicious;

bailability of separate lanes and /orparts of the road network for suspicious vehicles;

d) the ifposition of changes to traffic:signal timings to improve or hinder the progress of

vehic

It shall b
implemen
the roads

8.10.2.3

The scopée
a vehicle

es through the road network:

b possible within the\scope of this service for any or every one of the above measu
ted in some part(s)-er‘across the entire road network, and for the implementation to be
de or through acentre responsible for managing how the road network is used.

Emergency.hotification to key agencies of suspicious vehicles

of this:service shall enable the appropriate emergency services to be notified of the d¢
that has been designated as suspicious because it is carrying HAZMAT or explosive m4

shall be p

br making

nable the

lemented
explosive
res to be

ted as a precaution in case such vehicles are found té.be using any part of the road netwgrk.

uspicious

res to be
locally at

tection of
iterials. It

bssible within the scope of this service for this designation to arise either through service

sthatare

defined in Clause 1Z, or through other mechanisms, e.g. manual observation from the roadside.

The appropriate emergency services shall only be informed about those vehicles that are suspicious, unless
vehicles that are legitimately carrying these materials present a hazard to other road users and there is no
other mechanism available for passing on this information.

The information provided to the appropriate emergency services shall include some or all of the following:

a) ifapp

ropriate, details of the type of HAZMAT or explosive material the vehicle is carrying;

b) the current location of the suspicious vehicle;

c) the expected trajectory of the suspicious vehicle if it is moving;
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d) the identity of the suspicious vehicle.

Suggested and/or expected action(s) that the emergency services are expected to take in relation to the
suspicious vehicle shall also be included in the information. It shall be possible within the scope of this
service for the information to be provided from one or both of the following:

1) the centre that manages the use of the road network;

2) theroadside where manual observation has been used.

8.10.2.4 Management of the impact of suspicious vehicles on their surroundings

The scop
the impad
detection
a) anas
b)
c) ifath
the m
d) publi

The service shall be able to call on other services such as incidént ' management to implement §
actions in

9 Vehicle services domain

9.1 Ov¢

The scop
enhancenpent of safety, security and efficienc¢y in vehicle operations, by warnings and assistance t
input to t
which us
vehicle ag
standards

Within th|

a)
b)
9
d)
e)

of this service shall enable the presence of a detected suspicious vehicle to be managed so that

the situation in and around the suspicious vehicle shall be monitored for any unexpected actiy

possi

auton
collis

drive

lis scope, the domairmrshall include the following groups of services:

t on buildings, persons, other road users and the surrounding environment is minimized
of a suspicious vehicle has been confirmed, the service shall enable the following actienstd

reat is apparent, other road users shall be provided with messages telling them to avoid t
anaged road network in which the suspicious vehicle is located;

C transport and operators or other transport modes shall be requested to re-route, or if
ble, suspend any of their services that pass the location of thé suspicious vehicle.

this list.

Prview
e of this domain shall include the provision of ITS services in the vehicle. Its focus

he operation of the vehicle. There’are both services which use external information, an
b in-vehicle information only. However, none of them shall actually exercise control
any services that do this(shall be covered by other International Standards developed H
developed by other Standards Development Organizations.

hated vehicle.Operation — see 9.2;
on mitigation/avoidance — see 9.3;

 warhihg or advisory — see 9.4;

Once the
be taken:

essment shall be made of its current and future impact on the use of the managed road petwork;

ity;
he part of

hat is not

iny of the

is on the
D USers or
l services

over the
y ISO and

safet}

warning — see 9.5;

management of suspicious vehicles — see 9.6.

9.2 Automated vehicle operation

9.2.1 Overview

This service group covers either the automation of the vehicle driving process, creating a "hands-off" driving
environment, or partially-automated operation supporting drivers.
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Each of the services in this group shall enable the following actions to be taken:

— initiate the service by a specific input from the driver;

— cease to operate the service when the driver de-selects it.

Security issues are addressed in [SO/SAE 21434.

9.2.2 Constituent ITS services

9.2.2.1 Automated highway operation

The scop g-efthisservice-shal-enablestitablyeqtipped-rehiclesto-operate-without-theinterventign of their

drivers oyer a dedicated transport network or specific part(s) of the road network that are-eqyipped for

automati¢ highway operation. The drivers of all other vehicles shall be required to find alterndtiye routes.

The servife shall enable the following actions to be taken:

a) suitably equipped and operating vehicles can join and leave the dedicated transport netwqrk or the
specific part(s) of the road network that are equipped for automatic highway,operation at pldces other
than their beginning and/or end;

b) if the| vehicle suffers a problem that prevents it from following the autematic highway operjation, the
vehic]e can either move into a safe area of the transport or road netwerk without detrimental jeffects on
the s3fety of other vehicles using adjacent parts of the transport or read network, or come to al complete
stop. [n both cases a warning indication will be provided to thedrivers and/or passengers;

¢) ifthe|mechanism(s) used to implement the automatic highway operation ceases to operate cotrectly, all
vehic]es can either revert to driver operation in a manner'that is safe for all vehicles using the transport
or roqd network, or come to a complete stop. In both cases a warning indication shall be provifled to the
drivefs and/or passengers.

Once it has entered a dedicated transport networker a part of the road network equipped for putomatic

operation], the vehicle shall be controlled and_guided along the road within certain constrairnts. These

constraings shall comprise the following:

1) road |[keeping — keep within the dedicated transport network or specific part of the road network
equipgped for automatic highway operation;

2) lane keeping — keep within thée lahe occupied at the start of the dedicated transport network ¢r specific
part($) of the road network assigned to automatic highway operation and only change lanes in response
to specific command(s);

3) speed — maintain the€Jspeed required by the dedicated transport network or specific par{(s) of the
road network equipped for automatic highway operation, only changing speed in response o specific
comnpand(s);

4) headyay —<'maintain the appropriate headway with the vehicle in front taking into account sgeed, road

condi

ions and the operating condition of the vehicle, e.g. effectiveness of brakes.

The service shatl operate under the rolifowing condition:

— accomplish joining or leaving without affecting other vehicles using the dedicated transport network
or the part(s) of the road network that are equipped for automatic highway operation, or if appropriate
vehicles using other adjacent parts of the transport or road network.
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9.2.2.2 Automated low-speed vehicle operations assistance

The scope of this service shall enable suitably equipped and operating vehicles to carry out specific low-
speed manoeuvres automatically, i.e. without the active participation of the driver in the manoeuvre. The
service shall enable the following actions to be taken:

a) if for any reason the vehicle is unable to start or complete the automated low-speed manoeuvre,
immediately provide a warning to the driver;

b) in the case of being unable to complete the operation, immediately cease carrying out the requested
manoeuvre without adversely affecting the safety of the occupants and of other users of the dedicated
transport or road network.

While thellow-speed manoeuvre feature is in operation, the following conditions shall apply:

1) all otfher vehicle mitigation facilities such as those that detect objects close by remain) in joperation
during the manoeuvre;

2) when|carrying out the manoeuvre the vehicle takes whatever action is necessary'to‘ensure it jnaintains
the safety of its occupants and of other users of the dedicated transport or road network.

9.2.2.3 |Automated parking

The scopp of this service shall enable suitably equipped and operating vehicles to carry ouft parking
manoeuvfes automatically, without the driver participating in the opération of the vehicle. The seyvice shall
enable th¢ following actions to be taken:

a) the dfiver can initiate the automated parking manoeuvres, Which can be started from inside pr outside
the v¢hicle. If the driver is outside the vehicle, then the comimunication mechanism shall ensute that the
driver is only a short distance away and so can be redsonable expected to be within visual sight of the
vehicle;

b) the driver can cancel the automated parking mahoeuvre prior to completion of the action.
While the parking manoeuvre feature is in opekation, the following conditions shall apply.

1) Iffor pny reason the vehicle is unable tostart or complete the automated parking, an immediatg warning
is prgvided to the driver. If the driver is not in the vehicle, then the warning will be comrhunicated
throygh an external mechanism:

2) When carrying out an automated parking manoeuvre, the vehicle will take whatever action is hecessary
to enpure it maintains the-safety of itself and of other users of the parking facility, or, if pafking at a
roaddide location, othery¥oad users.

3) Wher} the vehicledcedses the automated parking operation it will do so without adversely affecting the
safety of itself and of other users of the parking facility, or if parking at a roadside location, other rpad users.

9.2.2.4 |Adaptive cruise control

The scope ot-this—service—shatenabte—the—vehicle o_yatc1uo tobe—instructed—to autuulatibal}_y maintain a
selected range or distance from the forward vehicle as it travels through the dedicated transport or road
network. The service shall enable the following action to be taken:
a) cease the service upon application of the brakes of the vehicle.

While the service is in operation, the following conditions shall apply:

1) the vehicle systems shall maintain the selected range or distance regardless of speed changes of the
forward vehicle;

2) anindication of the control is provided to the driver whilst the service is in operation.
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9.2.2.5 Cooperative adaptive cruise control

The scope of this service shall include an enhancement to the adaptive cruise control by the addition of
wireless communication with preceding vehicles to augment the adaptive cruise control active sensing
capability for “connected vehicles”. The service shall enable the following actions to be taken:

a) cease operation of the service when the driver applies the brakes of the vehicle;

b) perform active sensing of data such as ranging to forward vehicle, subject vehicle data, over the air data
from other surrounding vehicles and from infrastructure.

While the service is in operation, the following conditions shall apply:

1) drivefinputsare used to fongitudinatly comtrot the vetticte via throttie and brake Comtrois;

2) an indication of the cooperative adaptive cruise control status is provided to the driver yhilst the
servife is in operation.

9.2.2.6 [Vehicle platooning

The scop¢ of this service shall enable a group of suitably equipped vehicles to travel very closely together,
safely, at ¢ high speed. The service shall enable the following actions to be taken!

a) initiafe the platoon by a specific input from the lead driver of the platoon;

b) ceasqto operate the platoon when the lead driver de-selects it af'leaves the platoon;

c) requgstentry to the platoon from a driver whose vehicle is not currently a part of the platoon;
d) accegta vehicle into an existing platoon;

e) allow]a vehicle to leave an existing platoon.

While the service is in operation, the following conditions shall apply:

1) each yehicle is in communication with theether vehicles in the platoon;

2) the lg¢ad vehicle controls the speed‘and direction, and all following vehicles (which have|precisely
matched braking and acceleration}will respond to the lead vehicle’s movement;

3) aninglication of the control is'previded to each driver in the platoon whilst the service is in opgration.

9.2.2.7 |Automated lane-Keeping

The scopg of this service shall enable suitably equipped and operating vehicles to maintain their operation
within a qingle lane of the roadway. The service shall enable the following actions to be taken:

a) initiafe the automated lane-keeping service via a specific input from the driver;

b) ceasete operate the service when the driver de-selects it.

While the service is in operation, the following condition shall occur:

1) anindication of the service is provided to the driver.

9.2.2.8 Automated road departure prevention

The scope of this service shall enable suitably equipped and operating vehicles to continue operating within
the lanes of the roadway. The service shall enable the following actions to be taken:

a) provide an indication of the service to the driver whilst the service is in operation;
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b) if the vehicle is operating in a platoon, provide an indication of the service operation to each driver in
the platoon whilst the service is in operation;

c¢) enable vehicle actions to ensure the vehicle remains on the roadway without input from the driver of the
vehicle.

9.2.2.9

Automated lane change systems

The scope of this service shall enable suitably equipped and operating vehicles to provide an audible, visual,
or haptic warning to the vehicle driver that the vehicle is changing lanes. The service shall enable the

following actions to be taken:

a) if thepvehicle is operating inaplatoonprovide an-indication of the service gperationto-each driver in
the platoon whilst the service is in operation;

b) provide warning to the driver that the service is about to cease operating for the vehiclé they afe driving
in sufficient time for the driver to be properly prepared to take control of the vehicle,

9.2.2.10 [Automatic weigh-in-motion (WIM)

The scopg of this service shall enable suitably equipped and operating vehiclés'to determine one pr both of

the following:

a) the gross vehicle weight (GVW);

b) the weight on each of vehicle axle.

Both listitems shall apply to the vehicle and to any trailer(s) or semi-trailer to which itis attached and|is towing.

The servife shall make use of on-board weighing equipment (OBW) to determine these weights upder both

static and dynamic conditions, i.e. the vehicle and trailer(s) are in motion. The collection of dynpmic data

shall commence after the vehicle [and trailer(s)] havédeen in motion for a suitable length of timejand shall

be repeatpd at suitable intervals of time.

The weight data collected by this service shallbe sent to suitable roadside devices. It shall be possible within

the scope|of this service for these data to beuised to:

1) mante the access that vehicles haveto certain parts of the managed road network, e.g. bridges;

2) enable the prosecution of vehiclé operators and drivers who allow their vehicles to exceed the weight

limitgtions imposed by regulatory authorities (see the description of the service in 8.6.2.2).

9.3 Collision mitigation/avoidance

9.3.1

erview,

The collidion niitigation/avoidance service group includes the use of communications, sensors and control

systems

their surneunding-areas-

detect potential for collisions either between vehicles or between vehicles and other

pbjects in

Each of the services in this group shall enable the following actions to be taken:

a) initia

te the service by a specific input from the driver;

b) cease to operate the service when the driver de-selects it.
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9.3.2 Constituent ITS Services

9.3.2.1 Roadway collision mitigation/avoidance

The scope of this service shall enable suitably equipped and operating vehicles to avoid collisions with other
vehicles that appear to be in the predicted trajectory of the vehicle along the roadway. The service shall
enable the following actions to be taken.

a) modify speed of the vehicle to prevent a longitudinal collision, which can occur due to failure to detect a

vehicl

e ahead of the vehicle with the service;

b) modify the trajectory of the vehicle to prevent a lateral collision which can occur due to poor lane

keepi nnnnnnnnnn £ loma changing wlic ot chaslring foy cpra i g valiolac vahan apntaring

or leaving

high-ppeed roads or overtaking.

While the

1) use of obstacle detection and tracking systems that determine the likelihood of an‘impact;

2) comnpunications with surrounding vehicles in order to determine the likelihpad of an impact;

3) endes:
4) ensuy
other]

9.3.2.2 (Intersection collision mitigation/avoidance

The scopp

I S T COT T C e T TaTIC—CTIOTI ST S PTorS TTU T CITCTITIT S TOUT SOl T OUITOTitg - vV CIrCIC S~ vv IICTT CIIeC T IS

service is in operation, the following conditions shall apply:

vour to mitigation the effects of any collision dependent on the speed and/content of the drivg

r's action;

e that the action taken by the service to avoid a collision is dene in a way that is not yinsafe for

road users.

of this service shall enable a suitably equipped ‘and operating vehicle approaching a road

intersection to avoid collisions with other vehicles that are approaching the same intersection. The service

shall enak
a) when
inter;

b) alert the driver of the vehicle to the reasen for the change of its speed.

While the

le the following actions to be taken:

a vehicle determines that it is going_to collide with another vehicle approaching
ection, request that the vehicle systenissmodify its speed to prevent the collision;

service is in operation, the fellowing conditions shall apply:

the same

1) systems (such as sensors and-cpntrol systems) are used in each vehicle to monitor the progregs of other

vehic

2) when
inter}
to mg

change of its speed.

9.3.2.3

es toward the intersee¢tion;

a vehicle detepmines that it is going to collide with another vehicle approaching
ection, it shall™he’possible within the scope of this service for a vehicle system to be
dify its speéd-to prevent the collision and to alert the driver of the vehicle to the reas

Automatic vulnerable road user collision mitigation systems

the same
fequested
bn for the

The scope ot this—serviceshattemable buitd‘ul_y cquippcd arrd operating vetrictesto—avoid—cotiisions with
vulnerable road users that appear to be in the predicted trajectory of the vehicle. The service shall enable
the following actions to be taken:

a) modify the speed and/or trajectory of the vehicle to prevent a collision with a vulnerable road user;

b) alert the driver of the vehicle to the reason for the change of its speed or trajectory.

While the

service is in operation, the following conditions shall apply:

1) obstacle detection and tracking systems are used which determine the likelihood of an impact;
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2) vehicle communications with vulnerable road user devices are maintained in order to determine the
likelihood of an impact.

9.4 Driver warning or advisory

9.4.1 Overview

The driver warning and advisory service group covers the use of monitoring and warning or advisory
systems for all types of vehicles and their drivers. They cover both the conditions of the vehicles themselves
and the conditions in the area surrounding the vehicle in order to communicate the need for action to the
driver of the vehicle via suitable warnings, or to provide advisory information to the driver.

Each of tl‘le services in this group shall enable the following actions to be taken:

a) initiafe the service by a specific input from the driver;

b) ceasgto operate the service when the driver de-selects it.

94.2 C

9.4.2.1

The scop

pnstituent ITS services

Lane departure warning system

operating vehicle that the vehicle is leaving the lane in which it is curréntly travelling. The service
provide a|warning to the vehicle driver during a lane change attémpt if the blind-spot zone into

vehicle in

Fends to switch is, or will soon be, occupied by another:vehicle travelling in the same dire

service sHall enable the following actions to be taken:

a) provi

e an audible, visual or haptic warning to the vehicle driver that the vehicle is leaving the lan

While the service is in operation, the following conditiens shall apply:

1) warn
nota

ing will not be provided if the driver activates the turn signal prior to the lane change ar
vehicle in the blind spot zone in the@djoining lane;

2) active sensing data are used, such as ranging to surrounding vehicles, subject vehicle data, an
air ddta from other surrounding.yehicles.

9.4.2.2

Emergency braking assistance

The scopd of this service shall-enable a suitably equipped and operating vehicle to broadcast a self-
emergendy brake event to,surrounding vehicles. Upon receiving the event information, the receivi

determin
a crash.

bs the relevahee’of the event and if appropriate provides a warning to the driver in ordg

The servigce shall.enable a warning to be provided to the vehicle driver that a nearby external h
been detectediin one or more of the following ways:

e of this service shall enable warnings to be provided to the'driver of a suitably equijpped and

shall also
which the
ction. The

b of travel.

d there is

l over the

benerated
hg vehicle
r to avoid

hzard has

a) audible;

b) visual;

¢) haptic.

9.4.2.3 External hazard detection and notification

The scope of this service shall enable a suitably equipped and operating vehicle to determine if the road

condition

s measured by other vehicles represent a potential safety hazard for the vehicle.
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The service shall enable a warning to be provided to the vehicle driver that a nearby external hazard has

been detected in one or more of the following ways:
a) audible;

b) visual;

c) haptic.

The service shall operate when other suitably equipped and operating vehicles broadcast relevant road

condition

9.4.2.4

information to the vehicle, such as fog or icy roads.

Driver advisory

The scop¢ of this service shall enable the provision of an advisory message to the driver.fega
posted sped limit of the roadway, or the speed recommended in order to pass through a series of §
intersections with the minimum of delay. The service shall enable the following advisories.to be pi
the drivey of a suitably equipped vehicle:

a) postdd speed limit of the roadway on which the vehicle is travelling;

rding the
ignalized
ovided to

b) recommended speed in order for the vehicle to progress through signalized intersectiofs with a

minifhum of delay.

In this serfvice the term “advisory” means an output to the driver thatamhay be in visual and/or audi
9.5 Safpty warning

9.5.1 Introduction

The safet
their driv
surround

952 C

9.5.2.1

The scopé
safety vel
that can 1

The servi

a) provi
deted

y warning group covers the use of monitoring'and warning systems for all types of ve
ers. They cover both the conditions of the vehicles themselves and the conditions in
ng the vehicle.

pnstituent service

Special vehicle alert

of this service shall enable alerts to the driver about the location of and the movemen
icles responding to.anincident, slow moving vehicles, oversized vehicles, and other specij
equire special attention from the driver.

Ce shall enable the following actions to be taken:

de an audible, visual or haptic warning to the vehicle driver that a nearby external hazarc
ted.

ble forms.

hicles and
the area

of public
1 vehicles

has been

9.6 Ma

agement of suspicious vehicles

9.6.1 Introduction

This service group enables the operational control of suspicious vehicles [e.g. permitting shut down of vehicle
operations if it is currently occupied by terrorists or known to be equipped (e.g. rigged with explosives) to
cause destruction].
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9.6.2 Constituent service

9.6.2.1

Identification of suspicious vehicles

The scope of this service shall enable the identification of vehicles found to be either carrying any materials
designated as HAZMAT or explosive, or designated as being suspicious by the service in 8.10.2.1. The
identification of the vehicle features that make it suspicious shall be carried out by systems (supported by
sensors) on-board the vehicle that can determine any of the following:

a) the type ofload being carried, e.g. the HAZMAT category or explosive;

b) the type of vehicle, i.e. is it appropriate for the load that is being carried;

c) ifthe
1) it
t

2) it

3) it
4) it
The servi

materials
their lawt
materials

9.6.2.2

The scop¢
or becaus
service ig
possible f]

While the
a) thed

on, and causes the minimym of disruption to, any other road network users, including pedestr

b) when|

maximum time allowed in a parking space,

vehicle is behaving in any of the following ways:

is stationary in a part of the managed road network where vehicles do not do this;e;g. on
he road, or at a junction,

has been parked in the same location for a time that is longer than normal, e.g. overst

is being driven in an erratic manner, e.g. speeding, or making un expected manoeuvres,
looks over-loaded, or is carrying a load that is too big for its sizé:

Ce shall enable checks to be made as to the legitimacy of thieyvehicle and the HAZMAT or
that it is carrying. Thus, for example, vehicles carrying HAZMAT or explosive materials
ul and legitimate business can be identified as opposed to those that are illegally carry

Disablement of vehicles believed to be suspicious

b of this service shall enable vehicles believed to be suspicious either because of their I
e they are carrying materials designated as HAZMAT or explosive to be disabled. Alth
primarily aimed at vehicles carrying HAZMAT or explosive materials illegally, it sha
br it to be applied to those carryingthese materials as part of their lawful and legitimate

service is in operation, the following conditions shall apply:

sablement of the vehicle¢ will be carried out in such a way that it does not have any negati

thee

10 Freight transport services domain

10.1 Overview

ergency services or other appropriate agencies.

abendin

aying the

explosive
as part of
ring these

ehaviour,
ough this
11 also be
business.

ve impact
ians;

disabled, the vehicle will cease moving and come to rest in a place where it can be dealt with by

The scope of this domain shall include the management of the operation of commercial vehicle fleets and
the movement of freight, including activities that expedite the authorization process for freight to move
across national and jurisdictional boundaries. It includes activities that expedite inter-modal transfers of
freight and the operation of freight vehicles that use telematics applications to enhance their operation and
management.

Within th

is scope, the domain shall include the following groups of services:

a) commercial vehicle pre-clearance — see 10.2;

b) commercial vehicle administrative processes — see 10.3;
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¢) automated roadside safety inspection — see 10.4;

d) commercial vehicle on-board safety monitoring — see 10.5;

e) intercity freight transport fleet management — see 10.6;

f) intermodal information management — see 10.7;

g) mana
h) mana

i) mana

gement and control of intermodal centres — see 10.8;

gement of dangerous freight — see 10.9;

gement of heavy goods vehicles — see 10.10;

i) mandgement of local delivery vehicles — see 10.11;

k) telem

1) freight transport content management — see 10.13.
10.2 Commercial vehicle pre-clearance

10.2.1 Oyverview

This serv

— Itshall provide services that enable commercial vehicles, such@s trucks and vans to have crede|

other]

— Itshall affect the pre-clearance of freight vehicles with niinimal disruption to the vehicle journ

genel|
10.2.2 C

10.2.2.1

The scop
individua

a) whee
b) gross

The colle
without t

It shall be
1) then

atics applications for regulated commercial freight vehicles (TARV) — see 10.12;

ce group has the following characteristics.

documents, safety status and weights checked automatically at normal road speeds.

al flow of traffic.
bnstituent ITS services

Weigh-in-motion

b of this service shall enable.the detection and recording of the following informat
| commercial vehicles:

| and axle loads;
vehicle weight (GVW):

Ction of this information shall be accomplished as the vehicle moves over a measuren
he need for.it4o stop.

possible'within the scope of this service for the following support to be provided:

bn-Stop preclearance service (see 10.2.2.2) at normal speed;

ntials and

ey and the

jon about

ent point

2) the precision weighing of individual vehicles at reduced speed;

3) other services, such as access control, infrastructure protection and monitoring, road user charging,
law enforcement and infrastructure planning.

10.2.2.2

Non-stop preclearance

The scope of this service shall enable the safety, credentials, and size and weight data for transponder-

equipped

commercial vehicles to be electronically checked before they reach an inspection site.
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ce shall operate under the following conditions:

a) compliant carriers and vehicles can travel without stopping for compliance checks at weigh stations,
ports-of-entry and other inspection sites;

b) only non-compliant or potentially unsafe vehicles to be selected for the requirement to enter the site for
an inspection.

10.2.2.3

Vehicle safety records monitoring

The scope of this service shall enable the safety records of a commercial vehicle to be accessed and monitored
as the vehicle passes a suitable interrogation point in the managed road network.

The servife shall operate under the following conditions:
a) the cgllection of the information containing the records is accomplished without the need-for t
to stdp;

b) thec

safety regulations.
10.3 Commercial vehicle administrative processes

10.3.1 Introduction

This serv

and operdtors and/or freight shippers. It shall enable them to:
— exchgdnge information about freight movements, includiig those that utilize different transpo

— autorpatically identify, monitor and exchange emergency response information about freig
class¢d as “dangerous goods”;

— purchase annual and ad-hoc vehicle credentials, using communications and computer technol

The scopgs of the services in this group shall enable these credentials to include those necessa

crossing
10.3.2 C

10.3.2.1

The scopg of this serviee.shall include the provision of information exchange necessary for the mo

freight:
a) trans

b) bydi

bllected information is used to check that the vehicle and/or its cargo arevnot in bred

ce group enables a number of individual services to be pravided to commercial vehicle flg

fregional and national boundaries.
bnstituent ITS services

Freight movementinformation exchange

fer of goods on a single mode;

ferent transport modes;

he vehicle

ch of any

et drivers

t modes;

ht that is

hgies.

ry for the

vement of

c) itstransfer between different modes;

d) itsco

nveyance across national borders.

The scope of the information to be exchanged shall include that for motor transport and logistics within
the international supply chain that shall satisfy the requirements of both businesses and governmental
organizations.

This service shall be applicable to freight shipments that:

1) originate in one country and terminate in another;

2) stayi

n the same country.
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It shall be possible within the scope of this service for it to be applied to freight shipments that:

— are made entirely by road;

— represent freight movements that start or finish in the surface transport systems mode but include the
use of other transport modes.

10.3.2.2 Automatically identify, monitor and exchange emergency response information for
dangerous goods

The scope of this service shall include the application of automated identification, monitoring and exchange
of emergency response information for freight thatis classed as “dangerous goods” carried on board surface

transporf cycfnmc wn]‘nr‘]nc “' shall ]‘\n nncc!]‘\]n U\nfh!n fl‘\n cnnpn r\F fh!c cnrxnrn Fr\r cnrh lnFr\r

include th

a)
b)
9
d)

Suitably €
their staf]
possible
whatever

10.3.2.3

The scop
drivers. It
to applicg
commerc

The credd

a)

b)

)

d)

e)

mation to

ident
quan
curré

anyr

infor
meth

carri
operg

cargd
plus i

trip i
and/
arriv

e following details about the "dangerous goods”™:

fication;

ity;

nt condition, e.g. its pressure and temperature;

blevant information that is required in case of an emergency response,

quipped freight vehicles carrying “dangerous goods” shall be able to respond to queries
us from authorized organizations or self-initiate a message to such organizations. I
vithin the scope of this service for the exchange of information and queries to be m
communications means are available to the freight vehicle and the organizations.

Automated credential filing

shall be possible within the scope of this sétvice for this to be done electronically, i.e. a
tion across either fixed line or mobile interfaces, or through manual entry to an applic
al vehicle fleet administrator or a commercial vehicle owner/driver.

ntials for a commercial vehicle shallinclude information that comprises any or all of the

mation about the vehicle itself, €.g. identity, type and number of axles, plus number of tr
bd of attachment;

er information, e.g. carrier identification, identity of vehicle within a fleet and detail
ting licences currently held, plus if not held elsewhere, contact details;

information, €. type of cargo and whether or not it is classified as HAZMAT or explosivg
[ts origin, its'destination, who owns it and who is paying for its shipment;

hformation, e.g. origin, destination, way points (including places where cargo is to be

hlplus the route;

regarding
[ shall be
hde using

e of this service shall enable the automated. filing of credentials about commercial velicles and

pplication
htion by a

following:

hilers and

s of valid

material,

collected

r dropped off and stops made for regulated driver rest stops), expected times of depafture and

driver information, e.g. identity, qualifications (i.e. they are qualified to drive the vehicle), experience,
number of hours worked and details of any licence endorsements.

It shall be possible within the scope of this service for the information in this list to be:

1) wupdated as the vehicle carries out its work;

2) permanent;

3) temporary, with a time of expiry.
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Credential information about the cargo shall be capable of being split down into each load item, so that
where several load items are being carried on one vehicle during one trip, those load items with different
origins and/or destinations can be easily identified.

The service shall also provide an appropriate response to show that the supplied credential information (or
its update) has been accepted, or if not, what has to be done for it to be accepted.

10.3.2.4 Automated commercial vehicle administration

The scope of this service shall enable commercial vehicle fleet operators and/or owner/drivers to purchase
credentials and to collect and report fuel and mileage tax information electronically. It shall be possible
within the scope of this service for this to be done:

a) electfonically, i.e. application to application;

b) through manual entry to an application by a commercial vehicle fleet administrator‘ora cqmmercial
vehicle owner/driver;

¢) acrosp either fixed line or mobile interfaces.

The servife shall enable the following types of credentials to be purchased orpayments made foif previous
purchases:

1) annugl, monthly or weekly electronic credentials, i.e. those only valid-for a specified period of|time;

2) tempprary electronic credentials, i.e. those only valid for a particular trip, regardless of whether or not
any cprgo is being carried;

3) multiple permits to make specific trips, or carry specific cargos on a variety of identified trips;

4) specific situation permits, i.e. those that cover the conveyance of a particular cargo or th¢ use of a
parti¢ular route, or other commercial vehicle seryice.

The servige shall also enable the following types ofreport to be provided or for previously submitt¢d reports
to be updated:

— quarterly reports about vehicle use, including mileage driven;

— electfonic vehicle log showing the\status of the vehicle, including any maintenance and/or repairs that
have peen carried out;

— data gbout the amount of fuel that has been purchased, including dates, type and quantities;
— the cfeation of any reports required for audit or tax purposes.

All purchpses and payatents shall be processed electronically regardless of how they were input, with the
possibility of additional banking information being requested if necessary.

The service shall'also provide an appropriate response to show that the submitted purchase, pdyment or
report enfry.has been accepted, or if not, what has to be done for it to be accepted.

10.3.2.5 Automated border crossings

The scope of this service shall enable commercial vehicle fleet operators and/or owner/drivers to submit
data required for their vehicles and their cargos to cross international borders and for that data to be
verified. The verification process shall enable the commercial vehicle to cross the national border without
stopping, unless for a spot check or for another reason.

It shall be possible within the scope of this service for the submission and verification processes to be done:

a) electronically, i.e. application to application;
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through manual entry to an application by a commercial vehicle fleet administrator or a commercial

vehic

le owner/driver;

across either fixed line or mobile interfaces.

The service shall enable the following data about the vehicle, its cargo and its driver to be submitted and
verified so that it is possible for the vehicle to cross a national border without stopping:

1y
2)
3)
4)
5)

All verifidation of these data shall be processed electronically regardless of how the datajwas inpuf

information about the driver, including their identity;

the nature of the cargo, including any safety issues and/or duties that have to be paid;

information about the vehicle carrying the cargo, including its identity, weight and credentials;

detai

infor

possibilit

The servi

and accepted, or if not, what has to be done for this to be achieved.
10.4 Automated roadside safety inspection

10.4.1 Oyverview

The auto
safety pe
the vehic

access to

10.4.2 C

10.4.2.1

The scope
a commel

Tated roadside safety inspection service group includes services that provide roadside

s of the shipper, particularly if it is not the owner or the vehicle carrying the cargo;

mation about the safety record of the owner and/or operator of the vehicle carryingthe ¢

i of additional information and payment of unpaid duties being requested@s and when r

e shall also provide an appropriate response to show that the submitted data has bee

formance records of commercial vehicle fleet managers, the commercial vehicles themg
e drivers. This shall enhance existing systems of spot checks by providing inspectors
current data relevant to the inspection.

pnstituent ITS services

Remote access to commercial vehicle safety data

of this service shall enable:data about the operation and status that is held electronically

I this remote locationto be:
roadside so thatthe data are accessed as the commercial vehicle passes;

bntral location,-such as a vehicle inspection station, border crossing or centre responsible
t of road,management, e.g. traffic management or toll collection.

b of safety data that the scope of this service shall make it possible to access remotg
al.vehicle shall comprise the following:

argo.

, with the
pquired.

h verified

access to
elves and
with easy

on board

rcial vehicle to be accessed from a remote location. It shall be possible within the scope of this

e for some

ly from a

number of trailers;

e identity, type, classification, weights (laden and un-laden) and number of axles, plus type(s) and

vehicle maintenance data including details of when the last maintenance was carried out on the vehicle,
plus details of any emissions checks that have been done, with the date(s) when those checks were
carried out;

vehicle repair data including details of any breakdowns and accidents in which the vehicle has sustained
damage, plus information about what has been repaired;

service fo

a) atthe

b) inac
aspeq

The type

commerc

1) vehic

2)

3)

4)

current vehicle operating parameters, included powertrain, brakes and suspension plus tyre wear and

press

ures;
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5) fuel state, i.e. how much fuel is in the tank(s).

All of these data are to be collected for both the vehicle itself as well as for each of any trailers it is towing.
If any data cannot be obtained electronically, this shall be reported by the system responsible for collecting

thedatar

emotely from the vehicle.

A report shall also be made if the driver of the vehicle had to be contacted in order for the vehicle data to be

retrieved,

10.4.2.2

or there are communications link problems of any kind.

Remote access to commercial vehicle driver data

The scope of this service shall enable data about the current status and history that is held electronically on

board a copmmercialvchicle aboutitsdriver to-beaccessed romaremelelocation i shall be passi

ble within

the scope
a) atthe

b) inac
aspe

The type
via the sc

1) ident

2) any licence endorsements, with nature(s), date(s) and location(s);

3) numbk
4) numbk

If any of t

the systein responsible for collecting the data remotely from the vehicle.

A report
retrieved

10.5 Commercial vehicle on-board safety monitoring

10.5.1 Oyverview

This serv
commerc

— the v¢
— their

— their

of this service for this remote location to be:
roadside so that the data are accessed as the commercial vehicle passes;

bntral location, such as a vehicle inspection station, border crossing or centre té¢sponsiblg
t of road management, e.g. traffic management or toll collection.

bf driver status and history data that shall be made remotely accessible from a commerc
bpe of this service shall comprise the following:

ty and qualifications;

er of hours the driver has been working since the lastrest break;
er of hours the driver plans to work before taking‘the next rest break.

hese data cannot be obtained electronically from the commercial vehicle, this shall be re

shall also be made if the driver of thé\wehicle had to be contacted in order for their ¢
or there are communication link problems of any kind.

ice group covers the) sensing and collection of data and its use by monitoring systems
al vehicles to oversee the safety status of:

bhicles themselves;
drivers;

Ccargo.

e for some

al vehicle

ported by

ata to be

on board

This shall be done during the entire course of any trip that is being made by the commercial vehicle. The
data shall include information on the internal systems of the commercial vehicle, the state of its cargo and

the vehicl

e driver.

The scopes of the services in this group shall enable the results of these activities to include the provision of

warnings

to both the driver and/or remote monitoring facilities.
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10.5.2 Constituent ITS services

10.5.2.1

Commercial vehicle internal systems monitoring

The scope of this service shall enable the use of on-board vehicle monitoring systems to oversee the safety
status of commercial vehicles during the course of their trips. It shall include the real-time sensing and
collection of data about the operation and state of internal systems in the commercial vehicle and any
trailers it is towing. Data shall be collected so that the safety status of some or all of the vehicle and trailer
equipment can be monitored:

a) brakes;
b) tyres;
c) lightipg.

The colle¢ted data shall be used to provide real-time warnings to either or both of the follewing:

1) the commercial vehicle driver, using; any combination of visual, acoustic and/ormechanical means, e.g.
a vibgating steering wheel;

2) any remote monitoring facilities, e.g. fleet management systems, using-any combination of
visual mechanisms.

It shall als
operation
and/or m

The scopé
required
operation

10.5.2.2

The scope
by driver
enable th
monitorir

a) eyen
b) steer
c) useo

The colled

o be possible for the remote monitoring facilities to store thé collected data in such a w3
al history of the commercial vehicle can be reviewed to enable such things as the need
hintenance to be determined.

of the service shall also enable provision to be made for the collected data to be archi
made available to regulatory authorities responsible for the monitoring of the safety
S.

Commercial vehicle driver alertness monitoring

of this service shall enable the use efion-board vehicle systems to monitor the alertness
5 of commercial vehicles duringthe time that they are at the vehicle controls. The ser
b real-time sensing and collection of data about the current alertness of the driver th
g of some or all of the following driver inputs:

ovement;
ng wheel movemeft;
[ the throttle and brakes.

ted datasshall be used to provide real-time warnings to either or both of the following:

vibrafing'steering wheel;

hudio and

y that the
for repair

ed and if
of vehicle

displayed
vice shall
rough the

ans, e.g.a

1) the C}mmercial vehicle driver, using any combination of visual, acoustic and/or mechanical me

2) any remote monitoring facilities, e.g. fleet management systems, using any combination of audio and

visua

] mechanisms.

It shall also be possible for the remote monitoring facilities to store the collected data in such a way that the
performance of the driver on the current trip and/or the history of previous trips can be reviewed to enable
such things as the need for rest and/or further training to be identified.

The scope of the service shall also enable provision to be made for the collected data to be archived and if
required made available to regulatory authorities responsible for the monitoring of drivers' hours of work.
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10.5.2.3 Commercial vehicle cargo state monitoring

The scope of this service shall enable the use of on-board vehicle systems to monitor the state of the cargo
being conveyed by a commercial vehicle and/or any trailers it is towing during the course of its trips. This
shall include the real-time sensing and collection of data about the state of the cargo.

It shall be possible within the scope of this service for the data that shall be collected to relate to one or more
of the following:

a) theexisting physical characteristics of the cargo like temperature, volume, pressure, moisture or weight;

b) where appropriate the status of any on-going chemical or physical processes, e.g. fermentation, or
evaporation;

c) the ppsition of the cargo on the vehicle, particularly if this changes during the course of the tt'{p;

d) any dhanges in behaviour of the cargo during the trip not covered by the previous \pointp, e.g. the
condition of livestock including the availability of food and/or water.

The colle¢ted data shall be used to provide real-time warnings to either or both of the following:

1) the commercial vehicle driver, using any combination of visual, acoustic and/or mechanical mdans, e.g. a
vibrating steering wheel;

2) any remote monitoring facilities, e.g. fleet management systems, using any combination of pudio and
visuall mechanisms.

It shall al$o be possible for the remote monitoring facilities to storethe collected data in such a wdy that the
status of the cargo on the current trip and/or the history of previous trips can be reviewed to enable the way
that particular types of cargo are transported to be reviewed,and updated as a result of experience.

Provision| shall also be made for the collected data totbe archived and if required made availaple to the
relevant legulatory authorities.

10.6 Intercity freight transport fleet management

10.6.1 Introduction

This servlice group covers the dispatch and tracking of commercial vehicles on trips betweer] cities to
enable the optimization of use dnd safety of the vehicles. Thus, it includes the use of automatlic vehicle
location [AVL) to achieve automatic freight carrier location/container location and vehicle-fo-control
centre communications to pProvide vehicle location and other status information to those operdting fleet
managemlent systems.

10.6.2 Cpnstituent\ITS services

10.6.2.1 |Inter¢ity commercial vehicle fleet tracking

The SCOp" aF thaic cavvicn chall anobla +tha coptinao] o d b s dotaatn iy Af +ha 100 tion Of a
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commercial vehicle that is involved in freight transport between cities. It shall be possible within the scope
of this service for these data to be:

a) sentto a dispatching centre where the vehicle’s journey can be monitored by a fleet operator;
b) displayed in the despatching centre.

The service shall be able to display this positional data for all vehicles of a fleet so that the fleet operator
obtains an overview of the positions of all vehicles.
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10.6.2.2 Intercity commercial vehicle fleet dispatching

The scope of this service shall enable support to be provided for communication between commercial
vehicles that are involved in freight transport between cities and their dispatching centre(s). It shall ensure
that their despatching centre(s) receive status information about:

a) the vehicles;
b) any cargo they are carrying;
¢) their origin and destination.

The possibility of data about a vehicle being sent to a centre other than the one in charge of its operation
shall be egctuded:

The scopd of this service shall also enable transport orders and instructions to be sent from thefléef operator
to the vehicle driver. It shall be possible within the scope of this service for an acknowledgement that the
driver of the vehicle has received the orders and instructions to be returned to its dispatching cenfre. Again,
the possibility that a vehicle can be in communication with a dispatching centre other'than the onelin charge
of its opefation shall be excluded.

10.7 Intermodal information management

10.7.1 Oyverview

This service group covers the exchange of information about €the”transport of freight across| different
transpormodes. It shall include knowledge of where the containers and/or vehicles transporting the freight
are locatdd, plus their condition and status. It is also possible tolocate vehicle trailers and provide qustomers
with infofmation about the progress with the movement gfthe containers containing their freight

NOTE This service group includes services which crossshiodal boundaries.
10.7.2 Cpnstituent ITS services

10.7.2.1 |Vehicle and container arrival infoermation exchange

The scopg¢ of this service shall enable\eontainer arrival information to be made available for uge by fleet
managerqd and intermodal carriers and the managers of freight storage nodes. It shall use sensors to
determing that a vehicle or containér being used to transport freight:

a) has afrived at the locatiowwhere the transfer to another transport mode will take place;
b) isin g suitable condition and status for the transfer to take place.

The information provided by this service shall be made available to fleet managers and intermodal carriers
in electropic formand shall only apply to the vehicles and/or containers for which they are responfsible.

10.7.2.2 |Consignor freight information access

The scope of this service shall enable information about consignor freight to be made available for use by
consignors, consignees and shippers. It shall use sensors and systems to enable them to be provided with
the following information about the vehicle and/or container carrying the freight that they are shipping:

a) theirlocation;
b) the condition and status.

The possibility that consignors, consignees and/or shippers can obtain information about vehicles and/or
containers other than those that are moving their freight shall be excluded from the scope of this service.
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10.7.2.3 Freight container tracking

The scope of this service shall enable the automatic determination of the current physical location of a freight
container. It shall be possible within the scope of this service for the container number to be determined and
used as identification of the container.

The location and the container number shall be repeatedly sent to a despatching centre of the carrier
responsible for moving the container throughout the portion of its journey for which that carrier is
responsible. Thus, the scope of this service shall make it possible for the location of the container to be
passed from one carrier to another if more than one is involved in the movement of a container from its
origin to its destination.

contracte(d with the carrier(s) to move the container in order to track its current location and stat
10.8 Mahagement and control of intermodal centres

10.8.1 Introduction

This servjce group includes services that manage the operation of intermodal centres. It differs ffom other
services ip this service domain because it concerns the facilities and not the-commercial vehicles|or freight
containerf themselves. Services in this group include managing the operation’of the modal interchanges.

10.8.2 Cpnstituent ITS services

10.8.2.1 |Intermodal centre facility management

The scopg of this service shall enable the co-ordinated handlihg and operation of the facilities at intermodal
centres ifjcluding modal interchanges. It shall include the ptanning and management of all internal fesources
of an intefmodal centre for freight transhipment, i.e.;

a) the handling equipment, e.g. cranes;
b) any imternal means of transport for freight, e.g. conveyor systems, straddle carriers and mobile cranes;
c) storape areas and storage facilities, e,g. cold stores.

The "operfation” covered by this serivice shall comprise the elements of the full handling chain, i.e.:
1) the r¢ceipt of cargo;

2) the handling of freightwithin the facilities;

3) the storage and recarrangement of received consignments of freight to enable distribution tq a variety
of degtinations-ahd using different modes of transport;

4) the ohwarddespatch of previously received freight.

The service=Shall support the organization and monitoring of all associated planning and mahagement
processes required by the intermodal centre for its operation.

10.8.2.2 Intermodal vehicle and container control

The scope of this service shall enable the monitoring and control of the transport and handling of intermodal
vehicles and containers, regardless of whether they are carrying cargo or not. It shall be possible within the
scope of this service for this service to control:

a) specialistvehicles that are capable of using more than one transport mode, e.g. road-rail trucks or barges;

b) intermodal vehicles e.g. swap bodies, trailers or semitrailers.
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The service shall provide processes across the whole transport chain from the consignor to the consignee
like despatching, tracking and tracing and status messaging. Between the origin and destination of their
trips, the intermodal vehicles or containers shall be conveyed by changing means of transport, e.g. rail, road
and maritime (i.e. ferries, barges and ships).

10.9 Management of dangerous freight

10.9.1 Introduction

This service group includes services that manage the operation of transport fleets concerned with the
movement of “dangerous goods”, including:

— the monitoring of their status and condition and their movement through the surface transpojt systems
netwprk and any other transport modes that are to be used;

— the dxchange of information with organizations responsible for the actual transportatipn of the
dangg¢rous goods.

10.9.2 Cpnstituent ITS services

10.9.2.1 |Dangerous goods movement data collection and sharing

The scopq of this service shall enable the collection and sharing of datathat gives an overview of th¢ planned,
approved|and on-going transport of “dangerous goods” in a definé€d geographic area. It shall b¢ possible
within the scope of this service for this geographic area to be defined by national, state, region, [county or
city admihistrative boundaries, or be within part of a nation, state, region, county or city, or covef multiple
combinatjons of these.

The service shall give information about the transport-of “dangerous goods” to a range of interested
stakeholders such as the police, fire and other emergency services and road authorities. This information
shall comprise the following:

a) the nfture of the "danger";

b) the quantity of the “goods”;

c) the type(s) of vehicles transporting'the “goods”;
d) the planned route that the vehicles shall take;

e) the fosition(s) or the.vehicle(s) in real time, which shall be collected from sensors on-board the
vehicle(s).

It shall alko be possible to make the data available to experts in the transport of dangerous goofls so that
advice on|routes and‘'the need for precautions in the event of incidents can be made available for| potential
use by the¢ policé&;fire and other emergency services and road authorities.

10.9.2.2 |Dangerous goods movement data registry

The scope of this service shall enable the provision of facilities for the systematic collection, storage and
management of data about the transport of “dangerous goods” in a defined geographic area. It shall be
possible within the scope of this service for this geographic area to be defined by national, state, region,
county or city administrative boundaries, or be within part of a nation, state, region, county or city, or cover
multiple combinations of these.

Within the scope of this service, it shall be possible for the data to cover the planned, approved and on-going
transport of “dangerous goods” and for these data to be:

a) used for the provision of another service for the transport of “dangerous goods”, e.g. the service
described in 10.9.2.1;
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b) archived and used as a historic record of when, how and by what route particular types of “dangerous

goods” were transported in the past.

10.9.2.3 Dangerous goods movement fleet coordination

The scope of this service shall enable support to be provided for the despatching of a vehicle to transport
“dangerous goods” either from within a fleet of vehicles, all of which are designed for that purpose, or a
specially designed vehicle from within a fleet of vehicles designed to transport all types of goods. The

service shall enable the following despatching actions to be carried out:
a) the planning and issuing transport orders to drivers and despatchers;

b) ther

c) the real-time tracking of the vehicle position during both the transport of the “dangerpus-g
any npovement of the vehicle after the “goods” it was conveying have been unloaded;

d) the r¢al-time monitoring the condition of the “dangerous goods”;
e) the r¢al-time monitoring of the operational state and status of the vehicle;

f) the r¢al-time monitoring of the state of the driver, paying particular attention to the ability of
to hapdle a vehicle conveying “dangerous goods”.

The scop¢ of this service shall also provide facilities for two-way communication with the dri
vehicle, uping voice and/or data communication. It shall enable instnuctions to be given to the d
for the drjiver to report any events that can potentially affect the “dangerous goods” being convey
vehicle.

10.9.2.4 |Dangerous goods movement police/safety coordination

The scop¢ of this service shall enable the provision.6f support to enable the coordination of the
of the pollice and other relevant emergency services plus road authorities for the transport of “g
goods”. The service shall provide the following facilities:

a) the planning, registration and approvalprocess for the route to be used to move each and eve
“dangerous goods”;

b) the identification and implementation of safety measures that shall ensure the safe transp
“dangerous goods”. These measures can include such things as the closure of roads, and
information to road authorities, police, fire and other emergency services, plus any othel
stakeholders;

c) the r¢al-time monitering of the movement of the vehicle(s) conveying the “dangerous goods”;
d) the pfovisionand implementation of escorting measures, e.g. escort vehicles.

on the nature of the “dangerous goods” that are to be transported, the service shall
ifferent criteria for the following:

Dependi

bods” and

the driver

Ver of the
river and
red by the

activities
angerous

ry item of

prt of the
providing
relevant

be able to

support

1) route choice;
2) objects to be avoided;
3) times at which movement can take place;

4) weather and other transport-related factors.
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10.9.2.5 Dangerous goods movement location monitoring

The scope of this service shall enable the real-time determination of a position and the tracking of a vehicle
which is carrying “dangerous goods”. The position shall be sent together with a vehicle ID to:

a) asystemlocated ina “centre” where the position data are assigned to a digital map so that the movement
of the vehicle can be monitored by an operator; or

b) if the "centre" is not one that is operated by the road authority(ies) through whose jurisdiction(s) the
“dangerous goods” are being transported, then the collected data shall be made available to such (a)
centre(s).

It shall also be possible for these data to be stored and archived at such (a) centre(s) so that a historical
record off the movement of the “dangerous goods” can be provided. This archived data shall e readily
available for subsequent retrieval and analysis by a relevant organization.

10.10 nagement of heavy goods vehicles

10.10.10verview

This service group includes services that are related to the movement of vehidles that are either
— carryling “heavy goods”; or

— carryjing “goods” which mean that by their nature, they have anaabnormally high un-laden weight.

Thus, thege vehicles are defined as those that, due to their GVW;need some form of permit to travgl through
the managed road network.

Also included in this service group is the monitoring of these vehicles to check that they have not ysed parts
of the mapaged road network that are inappropriate foritheir weight.

10.10.2Cpnstituent ITS services

10.10.2.1 Heavy goods vehicle data-¢ellection and sharing

The scope of this service shall enable. a’ centre to have an overview of planned, approved and on-going
movement of “heavy goods” vehiclesyin a defined geographic area. It shall be possible within th¢ scope of
this servire for this geographic drea to be defined by national, state, region, county or city administrative
boundarig¢s, or be within part af 3 nation, state, region, county or city, or cover multiple combinationis of these.

The scopd of this service shall enable the real-time collection of data and the provision from it of information
about thel movements ef.heavy goods vehicles to a range of interested stakeholders such as the police and
road authjorities for shared use. It shall enable the collection and sharing of the following data:

a) the rature «of“heavy goods” that can be carried by the heavy goods vehicle, e.g. its wgight and
dimenhsions:

b data aboutthe-hearrsoods-zehicl CYOAL disoapcione oo dorocc waightc pnar oola.
ata Verter vy

boutthe heavygoods elee-s- GV W -dimensions-and-gross-weightsperade:
c¢) the route that the heavy goods vehicle is to take;
d) the real-time position of the heavy goods vehicle as it moves along its route.

It shall be possible within the scope of this service for this collected data to be made available to and shared
with all relevant road authorities and other authorities that have the potential to be affected by the passage
of the heavy goods vehicles, e.g. organizations providing utilities that make use of underground cables,
pipes, etc. on or near the route to be used.
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Heavy goods vehicle registration and route planning

The scope of this service shall enable the provision of facilities that enable the support of the process by

which the
a) thepl

transport of “heavy goods” can be registered. These facilities shall include:

anning and approval of the route that the heavy goods vehicle is to take;

b) the registration and approval process for heavy goods vehicles;

c) the preparation of any safety measures that are required for the movement of the heavy goods vehicle,

e.g.cl

osure of roads, plus informing authorities and other relevant stakeholders;

d) the provision of escort services for the heavy goods vehicle movement.

The scopq of this service shall be able to support different stipulations for route choice, objects tob

times at
the weig

10.10.2.3

The scope
goods vel
of this se
monitore
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appropria
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It shall be
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is not

hich movement can take place and other transport-related factors (e.g. weather), dép
of the heavy goods vehicles.

Heavy goods vehicle location monitoring

of this service shall enable the continuous and automatic determination of the location
licle during its journey through the managed road network. It shall.be possible within

1 by an operator.

b of this service shall enable the position of the heayy goods vehicle to be display
te mechanism to the operator in the despatching centre ffom which the movement of the
nitored.

possible within the scope of this service to checkany of the following:
he vehicle is following its previously determined route;

oute has been produced, that the vehicleydoes not use parts of the managed road networ
permitted to access due to its weight.

10.11.1

This serv
making fi
to load/u
with whig
managem
freight to

10.11.2C

10.11 l‘(/]znagement of local delivery vehicles

erview

ce group includes services that are related to the management of the movement of vehiclg
eight deliveries and/or pick-ups within a confined geographic area. On their trips, stops
hload freight attwo or more locations, necessitating the optimization of the routes and
h the trips até-made. Services in this group shall include the need to provide information
ent of access to zones within the managed road network and the availability of parking
be loaded/unloaded.

pnstituent ITS services

b avoided,
ending on

bf a heavy
the scope

vice for these data to be sent to the dispatching centre from whieh the vehicle’s journfey can be

ed by an
vehicle is

k which it

s thatare
are made
sequence
about the
to enable

10.11.2.1 Delivery vehicle fleet tracking

The scope of this service shall enable the continuous and automatic determination of the location of a
delivery vehicle as it makes its deliveries and/or pick-ups. It shall be possible within the scope of this service
for these data to comprise:

a) time;

b) date;

c) vehicle identity;
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d) wvehicle location.

These data shall be sent to the dispatching centre from which the vehicle’s journey can be monitored by
a fleet operator. In the dispatching centre, the position of the vehicle is to be displayed by an appropriate
mechanism. It shall be possible within the scope of this service for this to be done for all vehicles of a fleet so
that the fleet operator obtains an overview of the positions of all vehicles and monitor their progress with
their deliveries and/or pick-ups.

10.11.2.2

Delivery vehicle fleet dispatching

The scope of this service shall enable the communication between delivery vehicles and their dispatching
centre during freight deliveries and/or pick-ups. It shall ensure that status information on the vehicle, its

cargo an

The service shall also enable transport orders and instructions to be sent from the fleet opera

vehicle di
optimizat

a) routef

b) sequg

The abilit
shall also

10.11.2.3

The scop
drivers of
possible y
and/or pi

If no park
to be proy
unloading

a) adedficated delivery vehicle parking area;

b) aroa
It shall be
1) reser

2) indic

10.12 Té

itsprogress witlr thecurrent transport task{s) s sent to the despatching cemntre:

iver. It shall be possible within the scope of this service for these instructions taachis
ion of the vehicle and/or driver use and to include the changes to the:

nce with which the deliveries and/or pick-ups are made.

be included.

Delivery zone and parking information services

b of this service shall enable the provision of infofmation about the availability of p
vehicles making deliveries to enable the freight in‘their vehicles to be loaded/ unloaded.
vithin the scope of this service for this to be done prior to the start of and/or during th
CKk-up trip.

ing is available for the required loading /unloading, the scope of this service shall enable
ided with directions to a location where'the vehicle can be parked until it is possible for th
to commence. It shall be possiblewfithin the scope of this service for this location to be e

side location that does notcause disruption to other road users.
possible for drivers tnaking deliveries to do any of the following:
ve a parking pla€ejin advance;

ite they are oCcupying a parking place.

rlematics applications for regulated commercial freight vehicles (TARV)

10.12.1Oerview

for to the
ve better

 of the driver to provide an acknowledgement that the changes have’been received and upderstood

arking to
[t shall be
e delivery

Lhe driver
e loading/
ither:

This service group embraces the framework for a range of telematics applications for regulated commercial
freight vehicles (TARV). The overall scope includes:

— the concept of operation;

— legal and regulatory issues;

— the generic cooperative provision of services to these vehicles, using an on-board ITS platform for highly
cost-effective delivery of a range of services.

The provision of these services is based on a (multiple) service provider-oriented approach provisions for

the appro

val and auditing of service providers.
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10.12.2 Constituent ITS services

10.12.2.1

Procedures and enforcement provisions for the providers of regulated services

The scope of this service shall enable the monitoring and enforcement of regulated freight vehicles and the
approval of the necessary procedures by an approval authority. The monitoring, enforcement and necessary
procedures are expected to be generic and independent of a specific application or platform.

10.12.2.2

Provision of system security

This scope of this service shall enable both hardware and software aspects for telematics applications
for regulated commercial freight vehicles (TARV) and shall include the certification of a service plus the

auditing g

It also inc

10.12.2.3

The scope
providers
cooperati

The data
ortoacla

Equipped

fa service provider so that client confidence can be maintained and risks to privacy avoi

Judes the management of security for messages, identities and access control (seeSO/SA

Provision of vehicle information

for use by in-vehicle systems in the provision of other services and-to support interope
ve ITS.

provided by this service shall include items that are only relevant within a particular jui
ks of telematics applications for regulated commercial freight@ehicles (TARV) within a jul

vehicles operating internationally shall carry all of the additional data required by

jurisdictipns within which they operate, so that it is possible for'the expected services to be provid

10.12.2.4

The scope
and for th

a) anap

b) anonpinated and approved service provider.

The scope
change as

[t shall be
part of th

It shall al
common §

10.12.2.5

Provision of vehicle access management

ded.
E 21434).

of this service shall enable generic basic freight vehicle data to be provided to applicati¢n service

rable and

isdiction,
isdiction.

all of the
led.

of this service shall enable a freight vehicleto have access to certain parts of a geographical area

is access to be monitored and managed by either;

propriate regulatory authority;

of this service shall enabte the identity of the regulatory authority and/or the service p

tandards{6r communication or unregulated and by one, or multiple service providers.

Provision of remote tachograph monitoring

rovider to

the vehicle moves from{orie jurisdiction to another through the course of its movement ¢f freight.

possible within thie-scope of this service for access restrictions to be applied, particularly if any
e consignment béiig carried by the vehicle is classed as 'dangerous” or “hazardous” goods.

K0 be possible-for the service to be provided through a framework that is either reguldted using

The scop

e—of this—service shattemableafreight vehictetachographfor electromictogging dev

ce) to be

remotely monitored by an appropriate regulatory authority, or its nominated and approved service provider.

It shall be

possible within the scope of this service for:

a) theidentity of the regulatory authority and/or the service provider to change as the vehicle moves from
one jurisdiction to another through the course of its movement of freight;

b) the service to be provided through a framework that is either regulated using common standards for
communication or unregulated and by one, or multiple service providers.
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10.12.2.6 Provision of emergency messaging system/eCall

The scope of this service shall enable the provision of the "Emergency Messaging System/eCall" to freight
vehicles by an appropriate regulatory authority, or its nominated and approved service provider. It shall be
possible within the scope of this service for:

a) the identity of the regulatory authority and/or the service provider to change as the vehicle moves from
one jurisdiction to another through the course of its movement of freight;

b) the service to be provided through a framework that is either regulated using common standards for
communication or unregulated and by one, or multiple service providers.

10.12.2.7 Provision-ofdriver work records

The scop¢ of this service shall enable some or all of the work records for a freight vehicle ldrijver to be
provided fo the appropriate regulatory authority, or its nominated and approved service provider.|lt shall be
possible within the scope of this service for:

a) the identity of the regulatory authority and/or the service provider to change asthe vehicle mpves from
one jurisdiction to another through the course of its movement of freight;

b) the s¢rvice to be provided through a framework that is either regulatediusing common starjdards for
communication or unregulated and by one, or multiple service providers:

10.12.2.8 Provision of vehicle "mass" monitoring

The scopg of this service shall enable the ‘mass’ of a suitable equipped freight vehicle to be monitqred by an
appropridte regulatory authority, or its nominated and approved service provider. The service shgll make it
possible fpr:

a) this "mass" to be monitored via an on-board deviceito enable the regulatory authority or its nominated
and approved service provider to implement jurisdictional control and enforcement;

b) the identity of the regulatory authority and/or the service provider to change as the vehicle mpves from
one jyrisdiction to another through the-course of its movement of freight;

c) it to|be provided through a framéwork that is either regulated using common stanglards for
comnmunication or unregulated and-by one, or multiple service providers.

10.12.2.9 Provision of vehicle location, speed and consignment data

The scopq of this service shall-enable suitably equipped freight vehicles to be monitored so that the|following
data can pe continuously\provided to an appropriate regulatory authority, or its nominated and|approved
service pfovider:

a) vehicle locatien;

b) vehicle speed;

¢) details ofthe freight consignment the vehicle 1s carrying.

The scope of this service shall include the provision of extra monitoring that is required when the
consignment is classed as 'dangerous” or “hazardous goods”.

The scope of this service shall also enable:

1) the identity of the regulatory authority and/or the service provider to change as the vehicle moves from
one jurisdiction to another through the course of its movement of freight;

2) it to be provided through a framework that is either regulated using common standards for
communication or unregulated and by one, or multiple service providers.
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10.12.2.10  Provision of vehicle parking facilities

The scope of this service shall enable the use of parking facilities by suitably equipped freight vehicles to
be managed in the most efficient way that is possible and practical. The management shall enable freight
vehicles to make bookings for access to and egress from designated parking facilities. It shall be possible
within the scope of this service for these facilities to be provided for any of the following:

a) theloading and/or unloading of consignments of freight;
b) secure parking during statutory driver rest periods;

c¢) while waiting for a loading or unloading parking space to become available.

The scopgof thisService shall emabte tt 1o be avaitabte fromnT one suitabie provider (or muitipte suitable
providerd), the identity (or identities) of which may be different (or the same) for each and eyetly parking
facility.

It shall bg possible within the scope of this service for the service to be provided through a framework that
is either regulated using common standards for communication or unregulated.

10.13 Freight transport content management

10.13.10verview

This service group includes services that enable the following:

can b for particular items or packages of freight, or contdinérs that are used to carry freight, jegardless

— the i}zntiﬁcation of the content of freight shipments thatare being transported by land. The identification
of whether they are empty or full;

— the cgmmunication of freight transport content databetween the item of freight (or container) and a data
collegtion point at which data can be fused for us&by various organizations to provide other services;

— the nonitoring of freight for tampering and’security.
10.13.2Cpnstituent ITS services

10.13.2.1 Collection of freight transport content data

The scopg of this service shall enable the collection of content data about freight that is being transjported by
land and |s to be obtained fronithe freight itself. It shall be possible within the scope of this service for the
data to bq about some or dlhof the following:

a) apartficular item of freight;
b) a freight package;

c) aconfainer'in which freight is being carried, or can be carried because the container is currently empty.

10.13.2.2 Communication of freight transport content data

The scope of this service shall enable the communication of data that describes the content of the freight
being transported by land. It shall be possible within the scope of this service for the data to relate to:

a) anindividual item of freight;
b) a freight package;

c) acontainer carrying freight, or an empty container.
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It shall be possible within the scope of this service for the actual data transfer to use one or more of the
currently available international standards and to be between the freight and a data collection point, at
which all collected data shall be fused in a coherent manner.

10.13.2.3

Monitoring of freight for tampering and security

The scope of this service shall enable the monitoring of freight items to ensure that no tampering or breaches
of security occur during their movement from their origin to their final destination. It shall be applied to
either particular items or packages of freight, or containers that are used to carry freight, regardless of
whether they are empty or full.

The monitoring provided by this service shall include some or all of the following, depending on the type of

freight ite

a) acha

during shipment;

b) acha
c) breal
d) chang

11 Pub]

11.1 Ov¢

The scopé
of service
to the opg

Within thjis scope, the domain shall include the folowing groups of services:

1) publi

2) demand responsive and shared transport — see 11.3;

3) auton

4) publi

11.2 Public transport. management

T that s beimg moved:

hge in weight, except when the freight item is a volatile liquid, some of which is allowed'ta

hge in physical size;

age or tampering with seals applied by border control and/or other organizations;

ic transport service domain

prview

of this domain shall include the management of public transport (transit) to enable the
s that operate in a more timely and efficient mahner, and the provision of operational in
rator and user, including multimodal aspects:

C transport management — see 11.2;

C travel security, inclpding silent alarms and emergency/mayday calls — see 11.5.

11.2.1 1

This seryice ,greup covers the operation, planning and management of public transport opel

includes

troductien

e-following:

hatic vehicle operation, including precision docking of public transport vehicles — see 114

“boil off”

fe in content, e.g. the actual type of freight item does not correspond:te that on the freight order.

provision
formation

ations. It

— the application of public transport scheduling and planning systems for assuring reliable connections
with minimum disruption to travel between different modes (e.g. bus and rail services);

— the provision of real-time information on vehicle location and status, enabling the identification of
departures from schedules and dynamic rescheduling and the monitoring of public transport vehicle
status such as passenger loadings and vehicle systems.
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11.2.2 Constituent ITS services

11.2.2.1

Public transport operational management

The scope of this service shall enable the operational management of the normal operation of public
transport vehicles that are scheduled for use in earning revenue through the conveyance of passengers. The
service includes the following:

a) operational planning which includes:

— the design and planning of operator, vehicle and route schedules,

ispatching

wn

b) emer

11.2.2.2

The scopé
service in

a) the npanagement of headways between public transport vehicles including service pull out

remo
b) speci
c) publi

11.2.2.3

The scope
internal §
data from
the publig

a) opera
b) diagn

c¢) data
vehic

d) data

The scop

pecial event planning activities;

bency and incident planning activities with other transportation agencies.

Public transport fleet management

of this service shall enable the management of public transport vehicles to provide for
order to meet customer demand. It includes:

val of a vehicle from providing a particular service;
hl event public transport services;

C transport vehicle availability.

Public transport vehicle monitoring

of this service shall enable public transport organizations to collect and monitor data frd
ystems to support vehicle maintenancesoperations. The service shall also enable the co

transport vehicles. The data collected from vehicles include:
ting data;
ostic data;

hbout the on-board@nvironment for passengers and data about the way that the driver is
€

hbout vehiclésin the vicinity of the public transport vehicle.

e of thisvservice shall also enable public transport organizations to improve the

maintena

into the nraintenance facility if needed.

hce practices, by allowing the vehicles' performance to be monitored, so that they can b

a reliable

s, i.e. the

m vehicle
lection of

vehicles in the vicinity of the publictransport vehicle in order to improve the operationall safety of

using the

r vehicle
e brought

11.2.2.4

Public transport service monitoring and scheduling

The scope of this service shall enable the collection, monitoring and managing of planned public transport
services and service consumption. It includes:

a) the provision of real-time information on vehicle location and status, enabling the identification of
departures from schedules;

b) the monitoring of service consumption such as passenger loadings, use of lifts, bicycle racks, and other
passenger related amenities.
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Performance measurement supports public transport demand management strategies and planning
activities, plus support for improvements in the operations of public transport services.

11.2.2.5

Public transport operational strategies

The scope of this service shall enable the collection of data about the operation of public transport services.
These data shall include:

a) service and equipment performance;

b) weather;
c) congestion;
d) historic performance information.

These da
transport

These m:[e flexible services shall include:

1) dem
2) integ
3) thep

4) deviations from fixed routes.

The avail
provided,

— avoid

— provi

11.2.2.6

The scopé
locations,
wayside

a) publi
b) trans
c) retail
d) other

The infor

fa shall be used to enable various operational strategies to be put in place jto.imprq
speed and reliability, as well as to enable more flexible services for public transport c

nd management;
Fated corridor management;

rotection of connections between services (particularly when services are disrupted);

hbility and provision of more flexible services shalléenable a better public transport ser
including:

ance of traffic congestion;

sion of priority at road traffic signals.

Public transport wayside status

as well as allowing passengers to request that a public transport (transit) vehicle sf
bcation. It shall be possible for this service to be provided at the following locations:

C transport vehicle stops on the routes that they are performing;
port interchangeés;

shopping outlets;

publicplaces that are within easy reach of services.

matioen that is provided shall be able to comprise any or all of the following:

ve public
Istomers.

vice to be

of this service shall enable the display of information about public transport services gt wayside

op at the

1) static information and show which routes serve the location of the display and their scheduled times of
arrival and departure;

2) real-time information showing when vehicles on the routes serving the display location are expected to
arrive, based on their current location;

3) indication of imminent arrival or departure of a public transport vehicle.

The information that is provided shall be made available in visible or audio format, or both.
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11.3 Demand responsive and shared transport

11.3.1 Introduction

This service group covers the provision of on-demand transport services to individuals and/or groups of

travellers. It shall address both the needs of:
— commuters by providing a viable shared transport alternative to the single occupancy private

— specific groups such as elderly people and people with disabilities;

car;

— people who want to move a particular small item of freight (i.e. an item that one person can carry by

hand)lfrom one location to another

The servifes in this group shall enable users to request on-demand transport by specifying:
— their prigin and destination;
— any special needs they have, such as carrying a baby buggy;

— the Ered for the use of a wheel chair, guide dog, lifts, etc., or other special.services for pe
disabijlities.

As a result of receiving the request, the most appropriate type of vehicle*covering a corridor, or :
then be d¢spatched to the traveller by a dispatching system.

It shall bel possible within the scope of this service for the types of&ehicles deployed on this servic
include byses of any size, vans and taxis.

11.3.2 Cpnstituent ITS services

11.3.2.1 |On-demand public transport fleet managément

The scopg of this service shall enable the manageémient of the fleet of vehicles that are employed in
on-demand public transport services. It shall@lso include the following facilities:

a) the r¢al-time scheduling and planning-of routes for these vehicles so that they can serve the r
travellers to use the services in the'optimum way;

b) moniforing the performance(fjthe vehicles so that they can be properly maintained;

c¢) moniforing the vehicle dtivers to ensure that they are driving vehicles for which they have the
skillsfand do not exceédytheir maximum permitted hours between rest breaks.

It shall be|possible within the scope of this service for the vehicles and/or drivers used to provide tH
to be manpged by enefor more agencies. Each agency shall be able to carry out its management activit

1) centrplly; ar

ople with

irea, shall

e group to

providing

pquests of

necessary

is service
ies either:

2) through-a mechanism that promotes self-governance for drive nd their vehicles, in whicl

) case the

drivers sall onl be proided with information bout the deman fr public transport services when
they request it, and then only if they have provided information to show that they are complying with all

applicable rules and regulations.

11.3.2.2 On-demand ridesharing management

The scope of this service shall enable the management to be provided for the way that vehicles are "shared"

amongst travellers who have request on-demand public transport. This means:
a) scheduling the most appropriate vehicle to pick-up the traveller at the requested time;

b) taking the traveller to their desired destination.
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These two individual requests shall be implemented in a way that combines them with all the other transport
requests from travellers in the same geographic area.

11.3.2.3

On-demand movement of freight by public transport

The scope of this service shall enable freight shippers and ordinary people to request one-off transport and
delivery of freight by on demand public transport services. A user can be anyone, from a company with
products that need to be delivered to different locations at irregular intervals, to an individual who has just
sold something via an online auction website.

Typically, the scope of this service shall cover the transport of small items of freight, i.e. any item that one
person can carry in their hand, from the location of the shipper to the required destination, making best

possible v
more diff;

11.4 Auf

11.4.1 Oyverview

This serv
to be docH

11.4.2 C

11.4.2.1

The scopé
the dedic

shall be dchieved shall enable passengers to enter andyor leave the vehicle safely and without 4
constrains, e.g. curb not the same height as the vehigle entrance or exit and a gap between the cuj
vehicle ertrance or exit.

It shall be possible within the scope of this service for the precision docking to be achieved by eith

a) thed

b) autorhatically, when initiated byaspecific input from the driver.

Where anjd when automatic operation is initiated by the driver, the service shall enable the driver t
at any tinje and without any@etrimental effects on the vehicle passengers, any passengers waiting
, or any other uSey's of the dedicated transport or managed road network.

brent modes of transport.

omated vehicle operation

ce group covers the provision of automatic vehicle operation that enables a public transpq
fed in precisely the right place that will facilitate the easy boarding-or disembarking of p4

pbnstituent ITS services

Precision docking for public transport vehicles

of this service shall enable public transport vehicles to dock at any number of specifig
hted transport or managed road network with<precision. The precision with which th

river, through guidance being provided from the vehicle;

rseof threavaitable orr=demamd pubtic tramsport vehicle avaitabitity and-if mecessary, using two or

rtvehicle
ssengers.

points in
e docking
ny access
b and the

D
=

p cancel it
b to board

transport vehicles. It shall enable the following facilities to be provided:

— asilent alarm;

— emergency call/mayday alert.
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11.5.2 Constituent ITS services

11.5.2.1

Silent alarm

The scope of this service shall enable a silent alarm to be raised whenever an emergency situation occurs on-
board a public transport vehicle. The purpose of a silent alarm is to alert one or more of the following:

a) the vehicle driver;

b) the public transport service operator;

c¢) the emergency services.

The natu
discrete)
this servi

1) the vq
2) apas

In both o
occurred

— thed
— thelg
— theid
— theid

e of the silent alarm shall be in the form of a non-audio (and in the case of the vehi¢le driver,
visual indication that an emergency situation has occurred. It shall be possible within the scope of

Ce for the occurrence of an emergency situation to be identified by:
bhicle driver;
senger on-board the vehicle.

F the above instances, none of the other passengers shall be made aware that an emer
and been reported. The indication of the alarm shall be accompanied by the following:

hte and time;
cation of the vehicle;
entity of the vehicle;

entity of the service that the vehicle is operating}

— the cfirrent state of the vehicle, e.g. operating, moving, stationary, switched off.

When a silent alarm has been raised, it shall be péssible within the scope of this service for:

— the
opera
— thed
11.5.2.2
The scop
emergeng
service fo
a) the v
b) apas

iver to be informed in a discreteiway about the action(s) being taken by the public
tor and/or the emergency services;

Fiver to hide the visual indi€ation from any of the passengers on the public transport veh

Emergency call/mayday alert for public transport

e of this serviceCshall enable an emergency call (eCall)/mayday alert to be raised wh
y situation océurs on-board a public transport vehicle. It shall be possible within the scq
r the alert to'be initiated by:

bhicle driver;

senigel’ on-board the vehicle;

bency has

transport

cle.

bnever an
pe of this

¢) atraveller waiting to board a vehicle at a public transport stop or modal interchange.

Whenever the alert is raised, the service shall enable it to be immediately reported to one or more of the
following:

1) the vehicle driver;

2) the public transport service operator;

3) the emergency services.
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The indication of the emergency call (eCall)/mayday alert shall be accompanied by each of the following:

— thed

ate and time;

— the location of the vehicle;

— the identity of the vehicle;

— the identity of the service that the vehicle is operating;

— the current state of the vehicle, e.g. operating, moving, stationary, broken down, switched off.

When an alert has been raised, it shall be possible within the scope of this service for the driver of the public

transportehicle towhich i relates o be indormed about the action{s) beine Lalken by the public

operator

ind /or the emergency services so that they can inform the passengers.

12 Emejrgency services service domain

12.1 Overview

The scope
of service

to the opgrator and user, including multimodal aspects.

Within thjis scope, the domain shall include the following groups of sepvices:

a) transport-related emergency notification and personal security — see 12.2;

b) after

c) emer

theft vehicle recovery — see 12.3;

bency vehicle management — see 12.4;

d) hazafdous materials and incident notification. —~see 12.5.

12.2 Tr3

12.2.1 Oyverview

This servi
for priva]
include tH

distress clls.

12.2.2 C

12.2.2.1

The scop

bnstituent ITS services

User-initiated distress calls

of this domain shall include the management of public transport (ttansit) to enable the
s that operate in a more timely and efficient manner, and the prowision of operational in

nsport-related emergency notification and personal security

ice group provides both,driver/personal security services and automatic incident n
e car drivers and freight vehicle drivers. The scopes of the services in this group shall
e automatic dispateh of emergency vehicles in response to emergency (eCall) and usef-initiated

ofthis service shall enable o distress call ta be sentto a service centre in case of an eme

ransport

provision
formation

ptification
be able to

rgency. Its

operation shall be based on the active involvement of a user, such as the driver or a passenger in the vehicle
involved in the emergency. Notification shall be provided within the vehicle that the distress call has been sent.

The scope of this service also includes the receipt of the distress call at an emergency centre and the
arrangement by operators at that centre of the appropriate response measures. The determination of the
"appropriate response measures" shall involve an assessment of the emergency situation by the operator
and the alerting of the necessary emergency services. Information about the response that is being provided
shall be sent to the vehicle and made available to its driver and passengers.
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It shall be possible within the scope of this service for the distress call to be provided by sending one of more
of the following items:

a) data, which shall include the following:

1) date,
2) time,
3) the two immediately previous vehicle locations,
4) direction in which the vehicle is travelling,
5) fueltype;
b) voice|message;
¢) aconjbination of the data and voice.
Similarly, the response to the receipt of a distress call by the emergency centre shall be provided throy
1) the display of a message;
2) the agtivation of a warning indication;
3) avoide message;
4) a conjbination of any of these.

Where vojice is the communication mechanism that is used, the.scope of this service shall enable t
a dialogug
the distrdg

12.2.2.2

The scopé
With the
mayday c

It shall be
of the foll

a) data,

)
2)
3)
4)
5)

d

t

ot

t between the vehicle and the operator in the emergency centre, to better determine the 1
ss call and the provision of the most appropriate response.

Automated emergency call and mayday.(eCall) dispatch

of this service shall enable the autematic detection of a vehicle that is involved in an e}
help of on-board systems, it shall.automatically generate and send an emergency call
hll to a dedicated emergency call.centre.

possible within the scope of:this service for the distress call to be provided by sending of]
bwing items:

which shall include-the' following:
ate,
me,

he twosimimediately previous vehicle locations,

dlirection in which the vehicle is travelling,

gh either:

here to be
reason for

mergency.
(eCall) or

e of more

fuel type.

Similarly, the response to the receipt of a distress call by the emergency centre shall be provided through either:

1) the display of a message;

2) the activation of a warning indication;

3) an automated voice message;

4) acombination of any of these.
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The scope of the service shall also enable the receipt of the emergence call at the emergency centre and the
immediate arrangement of required emergency measures. This shall involve an assessment of the emergency
situation by an operator at the centre and alerting of the necessary and appropriate emergency services.

The vehicle that sent the call shall be provided with both an acknowledgement that the call has been received
and updates about the response(s) that has (have) been requested by the operator at the emergency centre.

12.3 After theft vehicle recovery

12.3.1 Overview

This service group enables the tracking, immobilizing and /or recovery of stolen vehicles. Tracking of vehicles
shall starf from the moment that they are stolen. The immobilization shall not be automatic and fshall only
take plac¢ on command to ensure that it is done in a way that does not compromise the safety of qther road
users and|/or the vehicle occupants.

12.3.2 Cpnstituent ITS services

12.3.2.1 |Stolen vehicle tracking

The scopg of this service shall enable the identification of a vehicle as “stolen” when it has been tgken away
by a perspn who is not authorized to do so. The term “taken away” means that the vehicle has been both
driven away and/or been towed or transported away by another vehicle.

Once it hgds been detected that the vehicle has been “taken away’, the scope of this service shall enable the:

a) determination and real-time update of the vehicle's location together with a stolen vehicle glert to be
triggered;

b) an al¢rt message and the current vehicle location te'be sent to an appropriate management centre and/
or the vehicle owner.

The real-fime update of the vehicle's location included in the scope of this service shall enable its tnovement
to be tradked so that recovery can be affectedat some point in the future. All communications befween the
vehicle arjd the appropriate management Centre shall be hidden from those who are taking the vehicle away.

12.3.2.2 |Remote vehicle immobilization

The scopg¢ of this service shall-enable the immobilization of a vehicle remotely when it has beer] detected
that it hag been stolen. It shall-bé based upon the use of on-board vehicle systems that enable a cojmmand to
immobiliZe the vehicle to®e'sent to the vehicle from an external location. This external location $hall have
the necespary facilities-for such a command to be sent and shall either be:

a) statid, e.g. in the home or place of work of the vehicle’s owner or operator;

b) an appropfiate management centre;

c) inadevice carried by the vehicle’s owner or operator.

The immobilization of the vehicle shall include the movement of the vehicle to the side of the road, or to any
other location that does not make it a hazard to other users of the managed road network.

The action of this service shall be apparent to those in the vehicle and the fact that the vehicle is moving
without the involvement of the person in the driving position shall be apparent to those outside the vehicle.
It shall not be possible for those in the vehicle to override the movement of the vehicle to the side of the road,
or to any other location that does not make it a hazard to other users of the managed road network.
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12.4 Emergency vehicle management

12.4.1 Introduction

The emergency vehicle management service group includes the application of the following management
techniques to fleets of emergency vehicles:

— route guidance;
— traffic signal priority.

The emergency vehicle fleets that shall be covered by this service shall include those belonging to the fire,
po]ice, ambulance and similar organizationsg It shall also include the co-ordination with traffic ma agement

centres of the movement of emergency vehicles through the managed road network.

12.4.2 Cpnstituent ITS services

12.4.2.1 |[Emergency vehicle fleet tracking

The scop¢ of this service shall enable emergency vehicles to be tracked in real-time as they re¢spond to
emergendy calls and/or return from these responses. The tracking shall provide information pbout the
location df the vehicles and their current status, which comprises but is netlimited to:

a) goingto or returning from an emergency call;
b) carryling equipment for use in the emergency response;

¢) carryling injured people, or materials from the emergency.

12.4.2.2 |[Emergency vehicle fleet management

The scopg of this service shall enable the use of<individual vehicles in emergency vehicle fldets to be
managed{ The intention is to ensure that the most-appropriate emergency vehicle(s) are sent in rgsponse to
an emergpncy call and that they are made available for deployment elsewhere once their involvgment in a
particulaf emergency call has been completed.

It shall b¢ possible within the scope_af this service for the service to store data about each vehicle in the
emergendy vehicle fleet. These datashall comprise but not be limited to the following vehicle chararteristics:

a) identjty;
b) type;
¢) location;

d) availgbility, e.g. ready to respond to an emergency call, or answering an emergency call;

e) histoly, i‘e.'dates, times, locations and durations of involvement in previous emergency calls.

12.4.2.3 Emergency vehicle — traffic management coordination

The scope of this service shall enable the co-ordination of the movement of emergency vehicles through the
managed road network with other traffic. It shall be possible within the scope of this service for this co-
ordination to be through the exchange of relevant data with other relevant traffic management centres. The
purpose of this co-ordination is to ensure that the emergency vehicle responds to the emergency and any
subsequently required vehicle movement in the most efficient and beneficial way.

The co-ordination shall be achieved by the service having the ability to modify the current traffic
management strategies being used in the managed road network to enable:

a) the emergency vehicles to have priority at system-controlled junctions;
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b) normal traffic flow to be restored once the emergency vehicle has passed through the managed road
network or reached the location of the emergency.

It shall be within the scope of this service to also include the co-ordination of the operation of facilities
shared with other modes of transport, e.g. level crossings and lifting bridges.

12.5 Hazardous materials and incident notification

12.5.1 Overview

This service group covers the provision of government organizations with data on the nature, location and
condition of freight that is classed as “hazardous goods”, i.e. given the code name HAZMAT. This facilitates
the enfor¢ement of routing instructions and the effective response to any incident involving thelopd.

12.5.2 Cpnstituent ITS services

12.5.2.1 |HAZMAT vehicle tracking and monitoring

The scopg of this service shall enable the movement of vehicles carrying freight that is HAZMAT rhted to be
tracked apd monitored as they move through the managed road network. For this to be achieved, the service
shall be gble to collect data that is relevant to that movement of the vehiclés. It shall be possilple within
the scope]of this service for the collected data to be updated at regularintervals and to include but not be
limited to}:

a) vehicle location;
b) vehic]e status, e.g. moving, or stationary;

c) details about the type of HAZMAT material the vehicleiis carrying.

12.5.2.2 |HAZMAT vehicle route management

The scopg¢ of this service shall enable the route taken by vehicles carrying freight that is HAZMAT rated
through the managed road network to be managed, so that:

a) theldcation of the vehicles is continuously monitored;
b) the pre-planned route avoids.any contentious parts of the network;
c¢) any Iviation from the pre-planned and authorized route is identified.

When a deviation occurs,the vehicle driver and/or escort vehicle are to be advised of the need fo change
their direftion of travebto'return to the pre-planned route.

The scop¢ of this<ervice shall also include the designation of routes for vehicles carrying freight that is
HAZMAT frated, €ither:

1) in adyanege of the commencement of their movement, or

2) inreal-time during their movement through the managed road network.

12.5.2.3 Automated HAZMAT emergency call/mayday notification

The scope of this service shall enable the initiation of the appropriate response to a vehicle carrying freight
that is HAZMAT rated and that is involved in an emergency. The service shall collect and use the following
data to determine that a vehicle carrying HAZMAT rated freight is in an emergency situation:

a) vehicle status, e.g. vehicle is broken down, or is stuck in traffic;

b) vehicle HAZMAT load status. e.g. the load state has deteriorated or been spilled and is thus creating a
hazard for its surroundings.
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The response shall be initiated automatically once it has been detected that an emergency exists. The
response shall be co-ordinated with the appropriate emergency service(s).

12.5.2.4 HAZMAT preclearance services

The scope of this service shall enable the pre-clearance of the movement of vehicles carrying freight that
is HAZMAT rated through the managed road network that is managed by jurisdictions that require prior
notification. If clearance is not provided, then the vehicle driver and/or escort vehicle shall be advised in
advance of the need for the movement to be re-routed to avoid it being stranded in part of the managed road
network.

13 Pay

13.1 Overview

The scop¢ of this domain shall include the provision of activities that permit revenueés/ for trangportation
services gnd facilities to be collected electronically through non-cash and non-stop payment.

Within thfis scope, the domain shall include the following groups of services:
a) transpportinfrastructure usage — see 13.2;

b) mobility service usage — see 13.3;

c) transport-related services — see 13.4.

13.2 Transport infrastructure usage

13.2.1 erview

This servjce group includes the use of electronic-systems to collect payment for the usage of parts of the
transporfinfrastructure by motorized vehicles. The parts of the transport infrastructure to whicl} payment
can be taken shall comprise but not be limited to the following:

— mandged roads and road networks;
— bridgps;

— tunngls;

— dedidated lanes on highways;

— ferrigs;
— parking facilities.

It also copersS.the use of electronic systems to collect payment where the driver is paying for the cost of
providing thé part of the transport infrastructure that is being used or the external costs the driver
generates for other road users and the society. The payment for the first of this is called "electronic fee and
toll collection" and the second is called "road user charging".

13.2.2 Constituent ITS services

13.2.2.1 Electronic fee collection (EFC) and electronic toll collection (ETC)

The scope of this service shall enable drivers to pay a fee/toll for the use of any type of transport
infrastructure, which may comprise some or all of the following:

a) atolled bridge;
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a highway;

a tunnel;

the managed road network inside a city toll ring;

a ferry;

a car park (sometimes called a “parking garage”).

a molpile device not necessarily connected with or to the vehicle but belonging to the driver. In

possible within the scope of this service for any of the following mechanisms to be-used
fy vehicles so that payment can be collected:

-board equipment (OBE) unit is used to identify the vehicle and/or its driver and the
act and payment method. The OBE may also store other information related to the fee
e.g. number of axles and environmental vehicle class;

e mobile device enables the driver to pay either by means,of a’ payment contract and
bd stored in the mobile device or in a central system, e.g., the{central system operated by
Ce provider or a payment service provider;

bading of the licence plate number (LPN) identifying.the vehicle and its owner, enabling
nt from the fee/toll charger to the vehicle owner.

of this service shall be based on the principlethat the transport infrastructure user has

It shall be
and ident
1) an or
contr]
paid,
2)
in th
meth
servi
3) the r¢
be se
The scope
— oneli
Either of
infrastru
payment
consumed
The servi
part of th
— vehic
— numbh
— type

one E]EC/ETC contract referring to on-board equipment (OBE); or

ence plate number (LPN or vehicle régistration number).

these shall enable the transpotit infrastructure user to pay for the usage to multiple
‘ture service providers. It shall ensure that the interoperable EFC/ETC appears as a
bystem enabling the transport infrastructure user to pay for all transport infrastructur
| by receiving only one inveice from their fee/toll service provider.

ce shall use some gr.all of the following parameters for calculating the fee/toll for each
b transport infrastrtcture to which EFC/ETC applies:

e size;
er of axles;

bf ehergy used, e.g. diesel, petrol, electric;

dista

1Ce travelled, 1.e. transportinirastructure usage.

o]l charger,

to detect

payment
toll to be

formation
payment
a fee/toll

h claim to

either:

transport
seamless
b services

use of the

The service shall enable dynamic changes in the fee/toll to be used for regulating the relationship between
demand and transport infrastructure capacity. The use of dynamic changes in the fee/toll requires high
level information systems enabling the driver to continuously take decisions based on the present fee/toll
tariffs.

The service shall support the capability for reservations to be made for the use of facilities employing EFC
(e.g. parking reservations).
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13.2.2.2 Road user charging (RUC)

The scope of this service shall enable drivers/vehicle owners to electronically pay charges related to the
usage of managed roads and/or road networks where the charges are based on the external costs generated
by the road user.

The service shall enable the charge for using the part(s) of the managed road network to which RUC applies
to be calculated from one or more of the following parameters:

a) time and date;

b) for the part(s) of the managed road network to be used:

1) Igcatiom,
2) identity,
3) dlirection of travel;
c) vehicle identity;
d) wvehicle type, e.g. car, van, bus, coach or freight vehicle;
e) vehicle size;
f) number of people in the vehicle;
g) type pf energy used by the vehicle, e.g. petrol, diesel, electric, hybrid or hydrogen.

The amoynt to be charged shall be displayed to the driver/vehicle owners in advance of the vehicl¢ entering
the part(q) of the managed road network for which RUC is.jn'force, so that it is possible for a differgnt part to
be taken through the managed road network, i.e. one that'will not incur charges.

For the pdrt(s) of the managed road network for whichrRUC is in force, it shall be possible within thie scope of
this servife for the driver/vehicle owners to pay_the charge:

1) inadyance;
2) electronically on entry.

The scopq of this service shall enable payment on entry to be achieved physically at the road side, oif remotely
using detection of the vehicle identity and subsequent billing of the vehicle owner.

The service shall be able totdetect any vehicle that has not paid its charge in advance or that gannot be
identified| for subsequent €harging so that the appropriate law enforcement action can be taken.

13.3 Mopility service usage

13.3.1 Oyverview

ThlS serviee<sreud mceludac tha ven of Alactranis ot cuctarac for thn oagn Af paalalieyy cng 'ices e
€e—groupHHeHae st eH5e-6+Eeeetroie Py et Sy St STHor—+neH5a e 6o otity-—5€+ g

public transport, shared rides, shared vehicles, shared bikes, taxi and e-scooters) plus payment for the
parking of motorized vehicles. The collection of any payments included in these services may be used in the
implementation of the services described in 8.4.

13.3.2 Constituent ITS services

13.3.2.1 Fee and fare collection for mobility services

The scope of this service shall enable travellers using mobility services, e.g. public transport, shared rides,
shared vehicles, shared bikes, taxis, plus e-bikes and e-scooters, to electronically make payment for their use
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and validate the proof of payment so that they can legitimately travel. The following two types of payment
shall be supported:

a) fares, usually related to public transport services and taxis;

b) fees, used for other vehicle-related services like shared vehicles, shared bikes, plus e-bikes and
e-scooters.

It shall be possible within the scope of this service for typical fee and fare media (e.g. smart cards and smart
phones) to communicate with the validator/payment gateway (e.g. bus validators and shared bike locks),
via a contact based or contactless (air interface) communication. Users should be able to pay for all types of
mobility services by using one medium (e.g. a smart phone) and complete the payment in a single transaction.

service operators providing multimodal and interoperable mobility services. It shall support mohility-as-a-

The scop};of this service shall enable users of mobility services to travel seamlessly across differenjt mobility
aa$S), mobility on demand (MOD) and any other “mobility”-related services.

service (

13.3.2.2 |Parking payment

The scopg of this service shall enable travellers using mobility services (e.g. public’transport, shared, rides,
shared véhicles, shared bikes, plus e-bikes and e-scooters) to electronicallyymake payment to park their
vehicles as part of the payment for these services. The following two types afpdyment shall be supgported:

a) faresffor public transport services;

b) fees, used for other vehicle-related services like shared vehi¢les and shared bikes, plus e-pikes and
e-scopters.

It shall be possible within the scope of this service for typical.fee and fare media (e.g. smart cards §nd smart
phones) tp communicate with the payment mechanism available from the transport service provider and
for the prpvider to communicate directly with the parking provider. Users should be able to pay fof both the
transporty and parking services by using one mediu(e.g. a smart phone) and complete the payment in a
single trahsaction.

13.4 Transport-related services

13.4.1 Oyverview

This servfice group includes the (Use of electronic payment systems for any transport-related s¢rvice not
covered bly other services in thisyservice domain. These “other services” include the purchase of pefrol at gas
stations, §dvanced driver assistance systems (ADAS) provided via apps on a smartphone, and thqg charging
of electri¢ vehicles (EVs)“The collection of any payments included in these services may be uged in the
implemerftation of theservices described in 8.4.

13.4.2 Cpnstituent ITS services

13.4.2.1 |Payment for transport-related services

The scope of this service shall enable travellers to pay for a transport-related service provided by a
transport-related service provider. It shall include but not be limited to the following types of transport-
related service:

a) delivery of petrol, diesel, hydrogen and electricity at service stations using the OBE and its link to a
payment service provider;

b) access to car washing machines with the same payment means as a previous service;

¢) accessto highway lanes dedicated to High Occupancy Vehicles (HOV) based on OBE or automatic number
plate recognition (ANPR). This service could, however, also be categorized as an EFC/ETC service;
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d) access to areas with access restrictions (e.g. harbours or resorts) by means of registered on-board
equipment (OBE) or licence plate number (LPN);

e) information services downloaded via an OBE or vehicle-ITS station from roadside equipment or cellular
networks (CN), e.g. points of interest or weather warnings;

f) high density maps downloaded to the vehicle-ITS station via CN;

g) advanced driver support applications downloaded to the vehicle-ITS station or user equipment via CN.

It shall be possible within the scope of this service for the payment to take place both in an automatic and non-
stop scenario and a scenario where the vehicle or any transport means used by the service user is not moving.

The servi
1) paym
2) tariff

It shall be
payment
vehicle in

13.4.2.2

The scop
payment

related sdrvices that can be paid for in this way shall include buthot be limited to the following:

a) accorhmodation services provided by hotels and guest louses;

b) dinin

c) enter

It shall bg possible for the cost of any of the services in this list to be included in the cost for the t
related service, and for the payment to be made as a single transaction by the traveller. The transpd

provider

1) supp¢rt any payment method andpayment means held by the traveller;

2) bere

singl¢ payment by the traveller has been validated and approved.

14 Weather and énvironmental conditions monitoring services domain

14.1 Int

The scop¢ ofithis domain shall include any activities that monitor and notify users and transpor

Ceshattsupportany:
ent method and payment means held by the traveller;

ing principle defined by the transport-related service provider.

o require successful completion before the transport-related service is,delivered to the y
the custody of the user.

Payment for additional non-transport-related services

e of this service shall enable travellers to pay for a non-transport-related service as p
or a transport-related service provided by a transport-relatéd service provider. The non-{

p services provided by any type of eating establishment, e.g. restaurant or takeaway stor

tainment services such as cinemas, theatres, concerts and festivals.

hall:

sponsible for ensuringthat the provider(s) of the non-transport-related service(s) are pai

roduction

possible for the service to include validation that the correct payment has)been made and for this

ser or the

art of the
ransport-

ransport-
rt service

1 once the

I network

managers of weather and environmental conditions that can have an impact on the surface transport
systems network and its users.

Within th

is scope, the domain shall include the following groups of services:

a) weather monitoring — see 14.2;

b) environmental conditions monitoring — see 14.3.
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ather monitoring

14.2.1 Overview

This service group contains activities that result in monitoring of weather conditions, including fog, ice,
snow, wind, rain and heat, along with prediction of specific conditions as they impact the condition of
the surface and structure of the managed road network and the overall travelled way, including icing and

visibility.

14.2.2 Constituent ITS services

14.2.2.1 R

a-dasrvaaithaininf afian-1-aiitarnine
nNoOauweatnCT o I atroT IroTIcoT TG

The scopg¢ of this service shall enable the continuous monitoring of the current weather conditiqg

the mana

bed road network using special detectors that measure various types of weather data.

possible fpr the weather conditions that are monitored to include:

a) fog;
b) ice;
c) preci
d) heat.
The moni
of some o

bitation (snow, rain);

foring shall enable conclusions to be drawn from the dataprovided about changes to the
- all of the following:

1) the r¢ad surface, including icing;

2) the sfructure of the road;

3) the state of the overall travelled way, including visibility.

It shall bg possible within the scope of this seryvice for the road weather information to be used as

for the pr

14.2.2.2

bvision of traffic information and for traffic management purposes.

Road weather prediction

The scopg of this service shall enable the prediction of the future weather conditions that are goin

some or t
special al

he entire managedroad network. It shall be possible for the weather predictions to be m
borithms and weather prediction models and to be based on measured data and for ther

both the immediate andnear future.

The servi

a) the fdrmation of fog and ice;

b) theli

ns across
t shall be

condition

the basis

b to affect
ade using
n to cover

Ce shall be.able to predict weather conditions that include some or all of the following conditions:

kelihood of precipitation, e.g. snow and rain;

c¢) the occurrence of high temperatures.

It shall be possible within the scope of this service for these predictions to be used to forecast the future
development of the condition of some or all of the following:

1) theroad surface, including icing;

2) the structure of the road;

3) the state of the overall travelled way, including visibility.
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The service shall enable the information about the predicted weather that is going to affect the managed
road network to be used as the basis for the provision of traffic information and for traffic management
purposes.

14.3 Environmental conditions monitoring

14.3.1 Overview

This service group contains activities that result in monitoring of conditions such as flooding (due to high
tides), land movement (earthquakes, mud slides, etc.) and pollution levels. Also, the service group includes
services that can predict specific conditions that are likely to occur based on current and historical trends.

14.3.2 Cpnstituent ITS services

14.3.2.1 |Water level /tidal monitoring and prediction

The scopg of this service shall enable the monitoring and prediction of levels and tides~of waters|(e.g. seas,
rivers and lakes) so that the risk of the managed road or road network flooding can bé'assessed and agpropriate
warnings|can be issued, as well as enabling any appropriate traffic management measures to be taken.

It shall bd possible for the scope of this service to enable data to be provided/using data resulting from the
co-operatfion between two or more of the following:

a) road pperators;

b) metegprological services;

c) portquthorities;

d) coastpl protection and/or nautical services authorities and organizations.

The scopg¢ of this service shall also enable any contingency planning for transport services in gpographic
areas seryed by the managed road network to take into account the possibility of flooding occurrihg.

14.3.2.2 |Seismic monitoring

The scop¢ of this service shall enable\the monitoring of the occurrence of seismic events that jare liable
to affect fthe state of the managed_road network. The monitoring shall be provided by either| one or a
combinatjon of:

a) direcf input from sensors;

b) data provided by other organizations, including any that are not in the immediate geographic area
occupied by the managed road network.

It shall be possible*within the scope of this service for information about the severity of the seismic event(s)
that have| oc€urred to be sent to road and other transport management centres so that any agpropriate
measured ¢an be initiated to minimize the impact on travellers.

14.3.2.3 Pollution monitoring

The scope of this service shall enable the monitoring of the pollution levels in the geographic area occupied
by the managed road network. It shall be possible for the monitoring to include any combination of the
following:

a) the air emitted from vehicle exhausts, including CO, CO,, NO, etc,;
b) background (general non-transport-related) pollution levels;

c¢) thelevel of ozone;
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d) noise levels.

The scope of this service shall also include the use data about the concentration of pollutants and noise
levels that have been collected from monitoring stations that are located at the road side, or elsewhere.

If pollution and noise thresholds are exceeded, it shall be possible within the scope of this service for the
service to initiate the provision of warnings to travellers and also to send information to road and other
transport management centres so that appropriate measures can be taken to reduce the concentration of
pollutants and hence their impact on both travellers and those living and working in the geographic area.

14.3.2.4 Avalanche, mud slide and fallen rock monitoring

across some part(s), or the entire managed road network. It shall use sensors and/or other, agpropriate

detection|mechanisms to determine if and where in the managed road network any of theselévients have
occurred.

When ong¢ or more of these events have been detected, information about the extent, séverity anf location
shall be sent to the relevant road management centre(s), so that it is possible for, appropriate acfion to be
taken to rhinimize the impact on users of the managed road network.

15 Disaster response management and co-ordination services domain

15.1 Ovérview

The scop¢ of this domain shall include the provision of surface transport systems-based actiyities that
manage resources from multiple jurisdictions in their responses to natural disasters, civil disturpances or
terror attpcks.

Within thjis scope, the domain shall include the following groups of services:
a) disasfer data management — see 15.2;

b) disasfer response and evacuation management — see 15.3;

c¢) coordination with emergency agencies — see 15.4.
15.2 Didaster data management

15.2.1 Oyverview
This service group includes services that collect data from the appropriate agencies about any disgsters that

have the dbility to affect the use of the managed road network by vehicles and other road users. Thg data can
then be shared aniongst relevant and interested organizations.

15.2.2 Cpnstituent ITS services

15.2.2.1 Disaster and emergency data collection

The scope of this service shall enable the systematic collection of data about disaster and emergency
situations with the aim of processing it to provide information to a wider range of stakeholders in surface
transport systems and emergency management as well as to the road user. The information about the
disaster and emergency situations that shall be provided shall include the following:

a) their location, time, nature and extent;
b) the resulting general risks for the population, e.g. explosions, flooding and radiation;

¢) advice about safety and counter-measures;
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d) details about the appropriate and necessary emergency services that must be informed;

e) the managementand mitigation measures that need to be taken;

f) the people location and/or types of road users likely to be affected;

g) the part(s) of the managed road network and the traffic management system(s) that are to be affected;

h) any traffic management measures, e.g. road closures and/or diversions, not already included in the
management and mitigation measures already identified.

The scope of this service shall enable the initial alert that a disaster or emergency situation has occurred to
be provided to the centre responsible for the management of the road network in the location of the situation
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Ibsequent and more detailed alert information to be provided to the operator interfa
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Disaster and emergency data sharing

b of this service shall enable the data and information concerning a disaster or an e
provided by the service in 15.2.2.1 to be distributed to a wider range of stakeholders

systems and emergency management, as well as to the road user. These stakeholders
be in adjacent geographic areas where'use of their managed road networks can be affec
r an emergency situation that has-been detected.

b of this service shall enable the”alert that a disaster or an emergency situation has
ne or more of the followingtypes of mechanism:
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2) the subsequent and more detailed alert information to be provided to the operator interfaces in the
centre, with the option of some form of permanent output, e.g. hard copy on paper, also being produced.

15.3 Disaster response and evacuation management

153.1 O

verview

This service group includes services that manage the operation and use of the road network to mitigate the
impact on its use of a disaster, either human-made or naturally occurring. The service group also includes
the service to manage evacuations necessitated by disasters.
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15.3.2 Constituent ITS services

15.3.2.1 Disaster response planning for the transport network

The scope of this service shall enable plans to be prepared to mitigate the impact of either a human-made
or naturally occurring disaster on the operation and use of some or the entire managed road and wider
transport network. It shall enable these plans to include some or all of the following activities, depending on
where and when the disaster either has happened, or is expected to happen:

a) thedetermination of the part(s) of the managed road and wider transport network on which the disaster
is going to have, or has had an impact;

aged road

b) any meass 3 pH aee-ta H
and wider transport network by some or all types of vehicles;

c) the need for these measures to involve unaffected parts of the managed road and.‘wider ftransport
netwprk, e.g. transport modes other than any that are directly affected by the disaster;

d) the cfeation of the content and output of information that needs to be sent te)the managed|road and
wider transport network users warning them of the disaster and the consequent changes to their ability
to use¢ part(s) of the transport network and including advice on what aresthe best alternativel means of
trave] or the movement of goods;

e) the nped to involve any information dissemination organizations outside those directly controlled by
the ayithority that manages the road and wider transport networks

f) the igvolvement that any of the emergency services should:have in order to mitigate the effdcts of the
disaster on the road and wider transport network (see also.service 15.4.2.1);

g) thene¢ed for remedial and/or maintenance work on thé part(s) of the managed road and wider [transport
netwprk affected in any way by the disaster;

h) the lgngth of time for which any of the above measures needs to be imposed;
i) the cfiteria for lifting each of the above measures and the way in which this is to be carried out;

j)  the need for any long-term changes to.the way that some or all of the road and wider transporf network
is mapaged and operated and used.as a consequence of the disaster.

[t shall be| possible within the scope-of this service for these plans to be created either:
1) in angicipation of a disaster.occurring; or
2) becayse a disaster hasjust occurred.

The scop¢ of this service shall enable the plans to be shared between two or more authoritie$ that are
responsiljle for thé ownership and/or operation of the road and wider transport network.

If these plansare created in advance, then the scope of this service shall include facilities for their Jong-term
storage, sptthat they can be easily accessed and either implemented or updated as the need arisgs. It shall
also be possible Tor plans to be created Irom measures that are implemented without the benelit of a plan, as
described in service 15.3.2.2.

15.3.2.2 Evacuation planning for the transport network

The scope of this service shall enable the evacuation of the general public from a disaster area and the
subsequent re-entry to the area. The scope of this service shall enable the planning for evacuation and re-
entry for both small and large-scale evacuations. It shall enable these plans to include some or all of the
following activities, depending on where and when the evacuation is planned to occur:

a) determination of institutional responsibilities to support the evacuation and subsequent re-entry;
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b) identification of evacuation routes;

c) identification of special traffic control strategies that can be used to control evacuation traffic, including
traffic on local streets and arterials as well as the major evacuation routes;

d) identification of strategies that may be implemented to maximize capacity along the evacuation routes;

e) identification of public transport (transit) resources that can be used to evacuate people from the
affected area and to return them to their origin when re-entry is possible.

The scope of this service shall enable the plans to be shared between two or more authorities that are
responsible for the ownership and/or operation of the road and wider transport network.
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o controel evacuation traffic, including traffic on local streets and arterials as well as
ation routes;

ong-term

o that they can be easily accessed and either implemented or updated as the need aris¢s. It shall
ssible for plans to be created from measures that are implemented without the benefit of a plan, as

e of this service shall enable the implementation of measures affecting*the operation gnd use of
the managed road and wider transport network to be implemented-following the occyrrence of
. It shall be possible for these measures to be part of a disaster, response plan establisiled by the

ster response is being implemented without the benefit ofiapredetermined plan, then thg response
that are implemented shall be created and recorded..These measures shall take into adcount the

possible for the scope and content of the measutes that are implemented to be recorded, and for
ling process to include the responses to each theasure. This recording shall be available| for study

ternative
Kperience
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ht re-entry to the area.,dt.shall be possible for these measures to be part of an evacuation plan

activities

sary, and

Strategies
the major

c) addit

to maximize capacity along the evacuation routes;

onal strategies such as reversible lanes, shoulder use, and roadway closures may be implemented

d) coordination of public transport (transit) resources, including shared public transport (transit)
resources, to remove people from an evacuated area.

The scope of this service shall enable all the organizations described in this list to act and implement
measures in a coordinated way, in order to implement the evacuation and later re-entry. It shall be possible
within the scope of this service for the actions needed to achieve this to be included in any evacuation plan
created through the service described in 15.3.2.2.
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15.4 Coordination with emergency agencies

15.4.1 Introduction

This service group includes services that co-ordinate the use of the managed road and wider transport
network by vehicles belonging to emergency agencies. It shall be possible for this coordination to be with
other services in other groups and domains such as those for traffic management and control.

15.4.2 Constituent ITS services

15.4.2.1

The scope

a) some

pararmedical services;

b) the afithorities that own and/or are responsible for the operation of the part(s).of the managed
wider transport network affected by the disaster;

c) any guthorities that own and/or are responsible for the operation of the part(s) of the man
and wider transport network that are not affected by the disaster and)which are able to offer |
implgmentation of any of the mitigation measures;

d) disas

for edrthquakes, typhoons, floods and hurricanes;

e) authdrities and organizations responsible for the provision of utilities such as electricity
sourdes of power;

f) anyo
infor
their

The scopg of this service shall enable all thé organizations described above to act and implement
in a coordinated way, so that the impact of the disaster can be mitigated. It shall be possible within
vice for the actions needed-to achieve this to be included in any disaster response plan created
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through t
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Disaster response coordination
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of this service shall enable the response(s) to a disaster to be coordinated. It shall be p(l)ssible for
this co-ordination to involve some or all of the following:

available

road and

hged road
lelp in the

h as those

hnd other

Pminating
complete

measures
the scope

g process
measures
response
1Se.

16.1 Overview

The scope of this domain shall include the online and offline simulation of surface transport systems
network operation using archived and/or live data that have been obtained from monitoring of the surface
transport systems network.

Within this scope, the domain shall include the following groups of services:

a) datastorage — see 16.2;

b) simulation — see 16.3.
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16.2 Data storage

16.2.1 Introduction

This service group covers the storage of data by and for other ITS related services, as well as for use by
organizations in other areas, e.g. town planning and law enforcement. Access to the data and its sharing is
provided by a separate service.

16.2.2 Constituent ITS services

16.2.2.1

Data archiving and warehousing

The scopé
described

a) thed
e.g.a

b) the al

of this service shall enable the archiving of data collected by other ITS related seryvice
elsewhere in this document. It shall be possible within the scope of this service fon:

s that are
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data.
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This group of services covers the use of simulation techniques to replicate the way that some or the entire
road and transport network operates under defined conditions. The following two types of simulation shall
be supported by this service:

— online, which can be used to predict the operation of the network in the very near future, e.g. in response
to an incident that has just occurred so that mitigation strategies can be prepared for immediate
implementation;

— offline, which can be used to prepare such things as traffic management strategies well in advance of

their

being used.
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16.3.2 Constituent ITS services

16.3.2.1 System performance simulation (online)

The scope of this service shall enable the performance of the road and wider transport network to be
simulated for periods of time in the very near future, e.g. in the next five minutes, or an hour. It shall be
possible for the simulation to cover any of the following:

a) anindividual part of the transport network;
b) from two or more parts up to the entire transport network, including several transport modes;

c) one ormore modes of transport using one or more parts of the transport network, e.g. an arterial road
or a garticular public transport service.

The scop¢g of this service shall make it possible for the simulation to be performed using two-typ¢s of data,
which shgll comprise both of the following:

1) statiddata:

— tails about the configuration and layout of the transport network, e.g. road network layoput and the
cation of public transport interchanges,

[a—

ot

he characteristics of the mechanisms it uses, e.g. vehicle characteristics and the nymbers of
ravellers that can safely use transport interchanges;

—

2) dynamic data:

— current real-time traffic flows,

— mbers of travellers using particular public traisport services,
:[jantity of different types of goods that are t¢’be moved.

The scop¢g of this service shall enable the user of‘the simulation process to:

— provide all of the static data, either fromother systems or by direct input;

— direcf that the starting point for the dynamic data be taken directly from any of the systems that manage
the r¢ad and wider transport network;

— run the simulation on any type€ of computer that has the processing power to support its operation.

It is envisaged that the prineipal use of this service shall be in the preparation of mitigation ptrategies
following|the occurrenceofsome form of incident, e.g. road traffic accident, special event, or natural disaster.
The scopg of the service-shall therefore make it possible for mitigation strategies to be produced dlirectly at
the requept of the user, quickly reviewed and revised, and when considered to be satisfactory, electronically
transferr¢d to thexappropriate systems for their immediate use.

16.3.2.2 |System performance simulation (offline)

The scope of this service shall enable the performance of the road and wider transport network to be
simulated for periods of time in the future, with the ability for those periods to start hours, days, weeks or
months in the future, or at an unknown future time. It shall be possible for the simulation to cover any of the
following:

a) anindividual part of the transport network;
b) from two or more parts up to the entire transport network, including several transport modes;

c) one or more modes of transport using one or more parts of the transport network, e.g. an arterial road
or a particular public transport service.
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