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Foreword

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

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

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 road transport domain,
but ITS is beginning to appear in the maritime and rail transport domains. 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 is now also
expected to address services in the following areas of the road transport domain:

Transport network operations and maintenance activities;

Freight mobility and inter-modal connectivity;

Multi-modal travel including both pre-trip and on-trip information and journey,planning where the

trip starts and/or finishes in the road transport domain;

Variable road pricing strategies for freight and personal travel;

Emergency and natural disaster-related response activities and coordination;
National security needs related to transportation infrastructure;

Cooperative-ITS - sometimes referred to as ‘connected yehicles’ or ‘connected vehicle/highway
systems’.

Ser
env|
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fun

Thd

donpains, service groups and serVices described in this part of ISO 14813. Additionally, the dg

of a
cur

To 1
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leag
spe
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sta
priIciples. The addressing of national security:and coordination issues also requires address

Vices in some of the areas identified above also interface with more generalized act
ironments outside the road transport domain. For example, it is possible for road pricing a
ems activities to interface with electronic comimerce, or eCommerce activities, and

dards and principles associated with the banking industry along with generally accepted

ivities and

d revenue
hus utilize
accounting
ng specific

onal standards related to civil defence,-emergency communications, and other procedyres. These

rfaces, while largely outside the scope of TC 204, are nevertheless critical external influe
Ctionality of the various services supported by ‘ITS service domains and groups’.

standards that have been developed within TC 204 must all be mapped to one or morsg

standard international data dictionary and registry for ITS requires the ability to ad
rent and emerging serviees that ITS can provide.

his end, the ITS sefvice domains, groups and services presented in this part of ISO 1
framework for.developing ITS architectures and ITS-related concepts of operation, wh
to the definition of the appropriate requirements, functionality and standards necessar
Cific ITS sefwvices. As the range of transportation activities that utilize ITS tools has broz:
inal ‘fundamental services’ developed by TC 204 are now revised and expanded into

donpainssand groups’.
FigIIre 1 illustrates the hierarchy of functional definitions, and how they might be used as {

hces on the

of the ITS
velopment
dress both

813 serve
ich in turn
y to deploy
dened, the
TS service

he input to

ITS architectures. The Service Domains that apply to ITS are listed in 6.1 with each defining the nature
of the activities provided. Each of these Domains is then covered by separate annexes in this part of
[SO 14813, each of which includes the descriptions of its own Service Groups and Services. The Service
Groups describe more specific activities that are part of the Domain and the Services provide the more
detailed description of what is provided within each Service Group.

The way in which the descriptions of the services are used in ITS architectures depends on the
methodology that has been adopted for their creation. Thus the service descriptions can be used
to generate ‘use cases’ which are the input to an ITS architecture created using object orientated
methodology (see other parts of the ISO 14813 series), or ‘user needs’, which are the input to an ITS
architecture created using the process orientated methodology (see ISO/TR 26999).
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ITS ITS ITS
Service Service Service
Domain Domain| ~———————- Domain
A B M
ITS ITS ITS ITS ITS ITS
Service Service Service Service Service Service
Group Group Group Group Group Group
Al A2 B1 B2 M1 M2
—|Service A 1.1| —|Service A2.1| —|Service B1.1| —|Service B2.1| —|Service M1.1| —|Service M2 1|
| | | | | |
—|Service A 1.2| —|Service A2.2| —| Service B1.2| —|Service B2.2| —|Service M1.2| —|Service M2 2|
| | | | | | | | | ( | |
—{Service A1.3|-{Service A2.3|  {Service B1.3|{Service B2.3| —Service M1.3|HService M2[3|
ITS
Reference
Architecture

Figure 1 — ITS services — Hierarchy of definitions for ‘ITS reference architecture’

In order tq develop a cohesive-reference architecture, and in order to establish the relationship fand
interdependencies of the various ‘intelligent transport systems’ (ITS) services, it is beneficial to firstly
determinefthe underlying ITS services. Thus, the purpose of this part of ISO 14813 is to identify the [ITS
service grdups’ and the\domains within which the Service Groups reside, within the current perception
of the ITS dector.

‘ITS servicp domains and groups’ , while they build upon existing U.S., European Union, Japanese jand
other intefnational and national taxonomies, or classification systems, can also provide a common

d TSAPITR | o L ot + : u 4] Lo 1 1 RAR 1o oyt lo 1d
escrlptlve Dastsyorcontpartitgtiesetaxoiromesas-werrasotmnersoemgacveropeatirotugnotc e world.

Currently there are many instantiations of ITS architecture in use around the world, with fragments
of ITS architectures being used as the basis for several International Standards. This part of [SO 14813
embraces architecture concepts from the following sources:

— Other ITS architecture activities from several parts of the world, including the US National ITS
Architecture and the European ITS Framework (FRAME) Architecture;

— Other ISO TC 204 and CEN TC278 working groups.

Most if not all ITS architectures that are in use around the world are based on either the US National ITS
Architecture or the European ITS Framework (FRAME) Architecture. Unfortunately, the terminology
used by these two ITS architectures is similar but not identical. The following table provides a high-
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level comparison between some key terms used in these two ITS architectures that are relevant to this

part of ISO 14813.

ISO 14813-1 US Architecture FRAME Architecture
Actor Terminator Terminator/Actor
ITS Service Domain User Service Bundle ITS Service Group
ITS Service Group User Service ITS Service Topic
ITS Service User Service Requirement ITS Service

Note thatin the FRAME Architecture, many of the terminators are classed as "generic . This fjneans that

they have several forms (called “actors”) for specific instances. An example of this is the
“Drjver”, which has specific instances that include actors such as drivers of private cazs,’plu
other vehicle types, e.g. public transport, freight and emergency.

By ¢ombining the results of the work that has been done to develop these two architectures t
gropip has used the basic hypothesis that it is possible to define a set of ‘ITS.service doma
and services’ that can be used in a variety of combinations and configurations, to provide
desfription of the different ITS architecture approaches.

Ful] documentation of all possible architectural approaches is pot feasible given the hi
respurces required to carry this out. Indeed full documentation and description of 3
approaches is undesirable as an item for standardisation. A défined and consistent approach
reqpired to facilitate reuse and interoperability.

User's of this part of ISO 14813 should note that it is also'possible to use a sub-set of the Sery
starting point for the creation of an ITS architecturefor a particular ITS implementation. It
to add specific services that are peculiar to that implementation in order that the ITS archit]
support all that the stakeholders would like ITS&o provide.

A fuyrther important point to note is that:itiis assumed that the scope of the ITS sector al
definable boundary. Experience over thelast 20 to 30 years has shown that this will change ov

ferminator
5 drivers of

he working
ns, groups
an outline

bh level of
1l possible
is however

rices as the
is possible
ecture will

vays has a
br time and

that it will be necessary for this International Standard to be revised again after five years, if not before.
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Intelligent transport systems — Reference model
architecture(s) for the ITS sector —

Part 1:

IT

S service domains, service groups and services
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Scope

5 part of [SO 14813 provides a description of the primary services that an I'TS implementation can

“«

vide to ITS users. Those services with a common purpose can be collected together in
ains’” and within these there can be a number of “ITS service groups’ {6y particular
ain. This part of ISO 14813 identifies thirteen service domains, within'which numerous
 defined.

m

his version of this part of ISO 14813 an indication has been provided to show the relations
ice to Cooperative-ITS. Cooperative-ITS provides services ¢hat have previously been u
hbly those for ITS users who are on the move. For many other services, Cooperative-ITS c

TS service
arts of the
groups are

hip of each
navailable,
An actually

een as a “delivery mechanism” that can be used to enhance their use and availability. Thiis for some

Fices, Cooperative-ITS is essential, whilst for others.it;adds value. However for a small
Fices it is not relevant.

5 part of ISO 14813 is intended for use by at least two groups of people involved in the

number of

ITS sector.

first group is those looking for ideas abouthe services that ITS implementations can provide and

second is for those who are developing stahdards.

the first group, this part of ISO 14813 provides service descriptions that can act as the
e detailed descriptions. It is possible for the level of detail to differ from one ITS implg
nother, depending on whether‘or not a national ITS architecture is involved, and w
nitecture is based directly oriservices, or on groups of functions.

standards developers, this-part of ISO 14813 is applicable to the working groups of ISO
br Technical Committees who are developing standards for the ITS sector and associa
se boundaries crgss;into the ITS sector (such as some aspects of public transport (tr
r-modal freight @nd fleet management). This part of ISO 14813 is designed to provide i
explanation,of.services that can form the basis and reason for developing standards.

fatalyst for
bmentation
hether this

['C 204 and
ed sectors
hnsit), plus
hformation

5 part of ASO 14813 is in itself, by its nature, advisory and informative. It is designed t¢ assist the

gration-of services into a cohesive reference architecture, plus interoperability and
mon‘\data definitions. Specifically, services defined within the service groups shall b
efinition of ‘use cases’, ‘user needs’ or “user service requirements’ depending on the m

the use of
b the basis
bthodology

bei

g USed to develop the resuttant 1T Sarchitecture furnctionatity, atong withr defimition of

applicable

data within data dictionaries, as well as applicable communications and data exchange standards.

2

Normative references

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

ISO 14817-3, Intelligent transport systems — ITS central data registry and data dictionaries — Part 3:
Object identifier assignments for ITS data concepts

ISO/TR 17465-1:2014, Intelligent transport systems — Cooperative-ITS — Part 1: Terms and definitions

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=28ba2c7db1d7b3e5803d8edb66dc8132

ISO 14813-1:2015(E)

ISO 21217:2014, Intelligent transport systems — Communications access for land mobiles (CALM) —
Architecture

3 Term

s and definitions

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

31
actor
entity that

fulfils a role

3.2
applicati
mechanis

3.3
cooperatiy
subset of 0
facilitate a
the scope @

Note 1 to enftry: This definition also appears in ISO 21217:2014. It is sometimes referred to as ‘connected vehi

or ‘connectsq

3.4
dangerous
substances

o
nﬁlof delivering some or all parts of a service

re-ITS

verall ITS that communicates and shares information between ITS statiens to give advic
Ctions with the objective of improving safety, sustainability, efficieicy and comfort bey
f stand-alone systems

d vehicle/highway systems’.

s goods
or articles which are potentially hazardous (for,€xample, poisonous to humans, harmfy

the envirolment, explosive, flammable or radioactive) that require regulatory control when transpo;

Noteltoe

3.5
dedicated

transport nechanism that is able to carrypeople in special vehicles through a purpose built netw|

which is us

3.6
dispatch
action that]

EXAMPLE
itis determ

3.7
ITS servic

functionality 4provided to users of intelligent transport systems designed to increase saf

ry: This definition is taken from ISO/TR 15638:18.

transport network

ually separate from, but can be part of an existing road network

requests specific resources to perform particular services

The emergency communications centre dispatches an ambulance in response to an incident w
ned the victipnymust be taken to a hospital.

e

e or
ond

Cles’

] to

ted

Drk,

ere

ety,

sustainabi

ityyefficiency, and/or comfort

Note 1 to entry: This definition also appears in ISO 21217:2014.

3.8

ITS service group
one or more similar or complementary ITS services provided to ITS users

39

ITS service domain
specific application area which comprises one or more ITS service groups
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3.10

ITS

stakeholders

individual or organisation having a right, share, claim or interest in a system or in its possession of
characteristics that meet their needs and expectations

Note 1 to entry: Their involvement can be through use, manufacture of products, provision of Services, or regulation.

3.11

ITS
one

user
who directly receives and can act on ITS data or control products

Not
an |
detd

31
nay
ITS

Not

3.1/
par
non
and

EXA

$s of a given heavy vehicle as measured by equipment affixed to the regulated vehicle

F1 To entry: An ITS USEr 1S ONle Who Teceives, directly or indirectly, or provides to, the Ira
TS service; these users of ITS services must be human, external systems, or another source
ction equipment.

D
igation

service which provides directional information to an individual during atrip
B
5S

e 1 to entry: This definition is taken from ISO/TS 15638-12.

!
atransit

-scheduled, non-fixed route public transport services for customers requiring special
access to specific destinations at a user-requested time

MPLE Disabled or elderly persons.

31
pr

vehjcle sensor information that is preocessed, formatted, and transmitted to a land-based|
professing to create a good understanding of the driving environment

3.1
pr

Sys
whi

Not
env

D

be data

e vehicle system /vehicle probe
em that comprises (1)) vehicles which collect and transmit probe data and (2) land-bag
ch do probe processing

e 1 to entry:-Probe processing builds an accurate understanding of the overall roadway
ronment byfifsing and analysing probe data sent from multiple vehicles and data from other dat

Not

perform better, to public authorities to help them manage the transportation system, and to other
variety of purposes.

e 2 to entxsy: This processed probe data can then be delivered back to vehicles to help them and 4

nsaction of
of data, e.g.

assistance

centre for

ed centres

hnd driving
h sources.

heir drivers
users for a

3.17

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

3.18
transit
alternative term for public transport that is used in some countries and in some instances and is

exp

©IS

anded to “public transit”
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3.19

telematics applications for regulated vehicles
provision of telematics services for regulated vehicles by an application service provider communicating
with a regulated (usually commercial) vehicle using ITS-station to ITS-station communications

4 Symbols and abbreviated terms

C-ITS

EETS

Cooperative-ITS

European Electronic Toll Service

EFC
HAZMAT
IFMS

ITS

OBE

PT

RSE
TARV
TICS

UML

5 Gene

5.1 ITS:¢

5.1.1 Chpracteristics of ITS service domains

Electronic Fee Collection

Hazardous materials

Interoperable Fare Management Systems

Intelligent transport systems

On-board Equipment

public transport

Roadside Equipment

Telematics applications for regulated vehicles

Transport information and control systems (old ternifor ITS)

Unified modelling language

ral requirements

service domains, service groups and services

Regardlesq of any specific ITS implementation, ITS services and groups of services are usually combined

into differ

focus one
vehicles a
ITS archit

ITS servic
or more [T,

ent (although oftericinterrelated) application areas. These application areas have as their
r more groups-0fATS users, such as travellers, road network operators, drivers (both 0£ all
d of selected types), those who move freight. They are the highest level of abstraction ip an
cture, and are called service domains.

s do notrepresent the technology or the functionality that will be required by any of thefone
applications that are required to deliver them. In fact it is possible for the technology and
lications to vary from one ITS implementations to another and forjthe

content of the ITS applications to vary because of the variances in the organisational structures used in
different geographical areas.

There is no proscribed relationship between ITS service domains and the areas of common functionality
that are included in different ITS architectures. Sometimes a relationship may 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 National ITS Architecture and the European ITS Framework (FRAME)

Architectu

re include an area of functionality called “Manage Traffic”, which in both cases supports ITS

services other than those included in the “Traffic Management and Operations” ITS service domain
described in this part of ISO 14813.
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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 service
instances are called “ITS service groups.” Therefore, an ITS service group consists of one or more
similar or complementary services that can be provided to ITS users.

There are several characteristics of ‘ITS service groups’ and services contained within:

a) Each ‘ITS service group’ is oriented to a specific activity related to management or information of

the road transport network that is divided into specific services that should address

particular

b)

‘)

d)

5.1

An
sery

The
sery
son|

users or modes.

The name of each service group should reflect the type of activities supported)(e.g
information”),

Each service within the service group should reference both the service group.activity and
of the users or modes supported by the service (e.g., “pre-trip information <public transg

Each level of the hierarchy should be at an equivalent level of granulagity

3 Characteristics of ITS services

[TS service consists of a product or activity that can be provided to a specific ITS use
Fices shall be considered as the elemental building blockséf any ITS architecture/imple

level of detail in this document is focused at the level of domains and service groups,
Fices. It is noted that different countries partitien.their reference architectures in differ
e through more granular service or needs definition, others at a higher level of abstractio

in grder to provide a level of consistency and teyavoid ambiguities arising from different de

sery
thid

Fices with the same name, high-level or outline definitions are provided for specific servic
, users are still able to add to or replace’some of the specific services described in this

in drder to reflect particular location and/or jurisdictionally and/or societal requirements

thid
sery

Thd
any
con

ISO
use
(sed
imp

is done the names of these new er.¥eplacement services must not conflict or replicate tH
yices used in this document.

elaboration of specific TS services must be undertaken in a consistent manner t
specific architecture( There are several methodologies that assist the developm
sistent elaboration.

ITS architecturé-standards do not require the use of a specific methodology and it is
either Unified Modelling Language (UML - see ISO/TR 24529) or process orientated
ISO 26999){The choice of methodology must be driven by factors such as the point|
lementation process at which the architecture is being developed and hence who is

audjience for‘the architecture.

ISO

14813-5 provides guidance as to the requirements for architecture description in ITS

., “pre-trip

the nature
ort”)

. Thus ITS

r:Lf:ntation.
d specific

ent ways -
h. However
finitions of
es. Despite
document
Whenever
e names of

hroughout
ent of this

possible to
techniques
in the ITS
the target

standards

an

5.2

A VaraV NV l-tal LI | LI | 1 . £ 1 L LINAL - 1 Lo . h s nValil £,
10U 17704 PIOVIUCS gUIUdIICC dIIU d55151dIICC TOILIIC UST U1 UNML IIT UCTIIITIEZ T'T O HILET I4dlT

ITS users

O,

The general definition of the ITS user is that it represents a “partner”, i.e. one who receives an ITS
service through interaction with applications in the ITS implementation. ITS users have elsewhere been
described as one of the sets of “stakeholders” who are involved in ITS implementations. . By definition,
all human interaction with ITS implementations involves external actors interfacing with applications
across the boundary of the system.

NOTE
users.”

Humans interacting with applications in an ITS implementation are sometimes called “external ITS
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6 The structure of ITS service domains

6.1 ITS service domains

Categorisation 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 different sectors of
ITS industry.

The following lists and describes 13 ‘ITS service domains’. These are:

Travel
about
option,

Traffic

Lhe road transport network to users prior to and during their trips, including inter-img
5 and transfers and the status of other transport modes.

Management and Operations -this domain specifically addresses the management of

movement of all types of vehicles, travellers and pedestrians throughout the road transport netw

and in
(both
transp|

Vehiclg
in veh
These

fludes both automated monitoring and control activities as well as decisiontmaking proce
Automated and manual) that address real-time incidents and other idisSturbances on
ortation network, as well as managing travel demand as needed to maintain overall mobi

Services -this domain has as its focus the enhancement of safety, security and efficig
cle operations, by warnings and assistance to users or input té-the operation of the veh
services use external information from on-board sensing‘devices, and/or from wire

commuinications with other sources.

NOTE

Freigh
vehiclg

proces
inter-n
to enh

Public
to ena
operat

Emerg
catego
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The lead on standardization for the on-board issues Will'be agreed between TC204 and TC22.

L Transport - this service domain addresses thexnanagement of the operation of commer

fleets and the movement of freight, including activities that expedite the authoriza
s for freight to move across national and jufisdictional boundaries, activities that expe
hodal transfers of freight and the operatien of freight vehicles that use telematics applicat
hnce their operation and management.

Transport - this service domajin addresses the management of public transport (tra
ble them to provide services that operate more timely and efficiently and the provisio
ional information to the operator and user, including multimodal aspects.

ency Service - the services in this domain are delivered in response to incidents that
ized as emergenciés )and permit emergency services to be more quickly initiated
ted throughout thetransportation network.

ort-related Payment-thisdomainaddressesactivitiesthatpermitrevenuesfortransporta

the

pdal

the
prk,
Eses
the

ity.
ncy

cle.
less

cial
[ion
dite
ons

sit)
h of
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and

Fion

s and facilities to be collected either electronically through non-cash and non-stop paymient,

g mechanisms that require vehicles to stop.

ramsport related Personal Safety - the services in this domain are responsible for
tion of the personal safety of transport users including pedestrians and individuals u

the
bing

road transportation racilities.

Weather and Environmental Conditions Monitoring - the services in this domain are responsible for
activities thatmonitor and notify usersand transportnetwork managers of weatherand environmental
conditions that are likely to have an impact on the road transport network and its users.

Disaster Response Management and Coordination - the services in this domain are concerned with

road transportbased activities that manage resources from multiple jurisdictions in their responses
to natural disasters, civil disturbances, or terror attacks.

National Security - the services in this domain are concerned with the remote monitoring of vehicles
for explosives or HAZMAT detection, and operational control of such vehicles (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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— ITS Data Management - the services in this domain are responsible for the definition and
management of data that is capable of being used by some or all of the other services described in

this part of ISO 14813.

— Performance Management - the services in this domain are responsible for the on-line and off-
line simulation of road transport network operation using archived and/or live data that has been

obtained from monitoring of the road transport network.

The categorization of the services into 13 groups does also not imply that all ITS architectures and the
implementations deployed from them should be required to follow this construction. The construction
that they use should be that which is best suited to their ultimate use and should be independent of the

seryices that they support.

Services are often interdependent on, or providers to, other services within a service\group
enaplers for the provision of services in other service groups. In ITS architecture elabotatior

the
the

6.2

Thd
HoV
und

through communication with the roadside infrastructure and/or other vehicles belongs in thg

Infd
of d
pro
veh
ITS

NO1
Veh

6.3

Table 1 shows the structure of'each of the 13 service domains identified in 5.1. Within each

a ny

be services it is important that the proposed classification schema identify WHO is resp
provision of the service.

Cooperative-ITS

advent of Cooperative-ITS is seen by many as a completelynéw service or group
vever closer study reveals that much of what Cooperative-ITS “provides” can in fact be ¢
er one of the existing service groups. So for example, previding travel information i

rmation” group. The important attributes that Cooperative-ITS does provide are impf
ommunication both to collect road transport data from which information can be deri
vide the information in real-time to the vehicle ocetipants. It also enables data to be share

is provided in TR17465-1:2014.

E In some countries, the use of the term “Cooperative-ITS” has been replaced by the term
cles”.

Service Domain Structure

mber of groups, each of which can have one or more constituent services.

or are key
s based on
onsible for

f services.
ategorised
h a vehicle
 “Traveller
oved ways
ved and to
d between

icles and with other entities within an ITS implementation. The agreed definition of C¢operative-

“Connected

lomain are
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Table 1 — Structure of ITS service domains and groups

Service domain Service group Service See clause
Traveller Real-time transport Traffic and roadway information A.2.21
Information Status Information ) _ _
Public transport information A2.2.2
Intermodal facility information A2.2.3
Airportinformation A2.2.4
Parking information - external to facilities A2.25
Real-time in-vehicle In-vehicle signing - guidance and regulatory A3.2.1
display
In-vehicle signing - parking information A_.?Lz_z‘
Y
In-vehicle signing - speed and lane control r\&i 3
In-vehicle signing - advance warning and advisory .‘w.&Z 14
Specific public transport vehicle related information n‘,'\ A.3.215
Real-time route guid- Dynamic in-vehicle route guidance using real-time information 0"\') A4.251
ance and information ) - ) . . U
Dynamic personal route guidance using real-time information '\b& A4.212
A Y
Public Transport-specific trip guidance n A4.213
N
Multi-modal Multi-modal comparative trip guidance \% A.5.211
trip planning - - - : - . N
Centralized trip planning using real-time and policy i s A.5.212
Travel services Travel services information - destination {\<< A.6.211
information - - X AN
Travel services information - current locatth A.6.212
Traffic Traffic management and | Traffic monitoring c\\\.\ B.2.211
Management dnd | control - N~
Operations Surface street control (signals) Qs B.2.22
N\
Freeway traffic control - ramp ¢ ol B.2.213
Freeway traffic control - mai itine speed and lane management B.2.214
Preferential treatment fom¥\ecific vehicle types (signal priority and pre-emption) B.2.215
Reversible lane m‘ap&%ent B.2.2l6
Coordination @\Q)gce street and freeway control B.2.2{7
N
Intermodal &Qlway junction management B.2.218
Parkingmanagement B.2.29
\
Wp@one traffic management B.2.2.10
C\’Mfic advisory and warning information B.2.2.11
o
R Incident monitoring and confirmation B.2.2.12
Y
Transport rela Incident on-site driver assistance B.3.2J1
incident ma ent ; - -
@ Incident on-site traveller assistance B.3.2p2
0; Incident co-ordination and clearance B.3.23
% Hazardous materials monitoring and management B.3.24
4&E Collection of incident details from other transport mode B.3.2]5
~Demand management Variable road pricing — dedicated lane B.4.211
Variable road pricing - entire facility B.4.2.2
Cordon and zone-based congestion pricing B.4.2.
Access management B.4.2.4
High-occupancy lane management B.4.2.5
Air quality-based transport management B.4.2.
Road transport infra- Roadway construction and maintenance management B.5.2.1
structure maintenance - -
management Winter maintenance B.5.2.2
Pavement management B.5.2.3
Automated road management B.5.2.4
Work zone safety management B.5.2.5
8 © IS0 2015 - All rights reserved
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Table 1 (continued)

Service domain Service group Service See clause
Policing/enforcing Access control B.6.2.1
traffic regulations ; ) .

High-occupancy vehicle facility usage B.6.2.2
Parking regulation enforcement B.6.2.3
Speed limit enforcement B.6.2.4
Signal enforcement B.6.2.5
Vehicle services |Road transportrelated |In-vehicle driver vision management €221
vision enhancement
EXternal driver vision management P 2.2.2
Pedestrian and cyclist vision management ,\'\\O C2.23
Automated vehicle Automated highway operation .q>) C3.21
operation - N+
Automated low-speed manoeuvring A C.3.2.2
Automated Parking n"\:) C3.2.3
Adaptive cruise control N b“U C.3.24
N
Cooperative adaptive cruise control C.3.2.5
~
Precision docking for public transport vehicles\% C3.2.6
-
Collision mitigation / Longitudinal collision mitigation/avoidance(\ 421
avoidance . . - =
Lateral collision mltlgatlon/avmdanc;« C4.2.2
Intersection collision mitigation/a@Mce C4.2.3
Safety readiness Vehicle internal systems monzt(%g C.5.2.1
Vehicle external condltlons&l\ltormg C5.2.2
Pre-crash restraint
deployment Pre-crash restraint d@s%yment C6.2.1
K\
O
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Table 1 (continued)

Service domain Service group Service See clause
Freight Commercial vehicle Weigh-in-motion D.2.2.1
transport pre-clearance
Non-stop pre-clearance D.2.2.2
Vehicle safety records monitoring D.2.2.3
Commercial vehicle Freight movement information exchange D.3.2.1
administrative ; ) - ; ) -
processes Automatically identify, monitor and exchange emergency response information D.3.2.2
for dangerous goods
Automated credential filing D323
Automated commercial vehicle administration %ﬁgﬂ;
Y
Automated border crossings D 215
Automated roadside Remote access to commercial vehicle safety data r\‘ .V D.4.211
safety inspection - - - 7
Remote access to commercial vehicle driver data A D.4.2]2
N
Commercial vehicle Commercial vehicle internal systems monitoring T\.(b D.5.211
on-board safety moni- X _ ) . y\v‘
toring Commercial vehicle driver alertness monitoring . D.5.2)2
Commercial vehicle cargo state monitoring Op D.5.213
=4
Intercity freight trans- | Intercity commercial vehicle fleet tracking \\ D.6.2{1
port fleet management ) _ - ) ) C)
Intercity commercial vehicle fleet dispatching </ D.6.2)2
N\
Intermodal information |[Vehicle and container arrival information ex}h@e D.7.211
management . . X
Customer freight information access \\ ).7.2
Freight container tracking s\\) ).7.283
Management and Intermodal centre facility managg@&{ D.8.2J11
control of intermodal N
centres Intermodal vehicle and contal@' control D.8.212
- £
Management of danger- |Dangerous goods movem@\gata collection and sharing 0.9.211
ous freight -
Dangerous goods mo:éaent dataregistry DI9.2p
Dangerous goo.di%lﬁ/ement fleet coordination 0.9.213
Dangerous goods movement police/safety coordination D9.24
Dangerwg goods movement location monitoring D9.2)5
NN
Management of heavy He@oods vehicle data collection and sharing D.10.21
goods vehicles = - - X -
ﬁeévy goods vehicle registration processing D.10.242
eavy goods vehicle location monitoring D.10.243
Management of | Delivery vehicle fleet tracking D.11.21
delivery vehi . ) . .
Q‘ Delivery vehicle fleet dispatching D.11.2.2
/\v Delivery zone and parking information services D.11.243
Tel iCs applications |Procedures,and enforcement provisions for the providers of regulated services| D.12.2.1
f ulated vehicles . ;
‘Q RV) Provision of system security D.12.4.2
Q) Provision of vehicle information D.12.2.3
Provision of vehicle access management D.12.2.4
Provision of remote tachograph monitoring D.12.2.
Provision of Emergency messaging system/eCall D.12.2.6
Provision of driver work records D.12.2.7
Provision of vehicle ‘mass’ monitoring D.12.2.8
Provision of vehicle location, speed and consignment data D.12.29
Provision of vehicle parking facilities D.12.2.10
Freight transport con- | Collection of freight transport identification data D.13.2.1
tent identification and
communication Communication of freight transport identification data D.13.2.2
10 © IS0 2015 - All rights reserved
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Table 1 (continued)
Service domain Service group Service See clause
Public transport |Public transport man- Public transport operational management E.2.2.1
agement -
Public transport fleet management E2.2.2
Public transport vehicle equipment monitoring E2.23
Public transport service monitoring and scheduling E.2.2.4
Public transport operational strategies E2.25
Public transport wayside status display E2.26
Demand responsive and |On-demand public (ransport [1eet management ~ E3.2.1
shared transport ) ) V)
On-demand ridesharing management r\'\ E3.2.2
On-demand freight transport .q>) E.3.2.3
Emergency Transportrelated emer- | User-initiated distress calls A ,'\ : F2.2.1
servjice gency notification and - 89)
personal security Automated emergency call and mayday (eCall) dispatch n_'\ E2.2.2
Automated vehicle intrusion and theft warning N b“U F2.2.3
N
After-theft vehicle Remote vehicle immobilization O E3.2.1
recovery - - ~
Stolen vehicle tracking \% E3.2.2
-
Emergency vehicle man- | Emergency vehicle fleet tracking (S\\ F4.2.1
agement 5 hicle f1 << =
mergency vehicle fleet management .\ F4.2.2
Emergency vehicle traffic managel@}{oordination F.4.2.3
Hazardous materials HAZMAT vehicle tracking anq Q‘Q}itoring E5.2.1
and incident notification ; ’\;
HAZMAT vehicle route management E5.2.2
Automated HAZMAT e‘rﬁ\&ency call/mayday notification E5.2.3
HAZMAT pre—clea@& services E5.2.4
<&
Traijsport-re- Electronic financial Interoperable El&\ronic Fee Collection, e.g. EETS G.2.21
lateql payment transactions for road - -
use Electror}lg: Fé)( ollection (EFC) G.2.2.2
Dist&@};sed road user pricing G.2.2.3
NN
De(;land management based on road user pricing G.2.2.4
§ \Vehicle criteria based road user pricing G.2.2.5
~ O Car Park payment systems G.2.2.6
Electronic fare.manage- | Electronic Fare Collection G.3.2.1
ment servi
Interoperable Fare Management Systems (IFMS) G.3.2.2
Tran related Electronic Transport services payment G4.2.1
ele éic financial
t@actions Multi-modal transport services related electronic payment systems G4.2.2
[
< ther mechanisms for |Cashless Road Use Payment Collection G.5.21
% collecting payment for
L O road use Cash Based Road Use Payment Collection G.5.2.2
A)
Roa ﬁ%ort Public travel security Silent alarm H2.21
relage rsonal
safety EMergency call/mayday alert for pubiic transport H.2.2.2
Intrusion detection H.2.2.3
Public transport surveillance H.2.2.4
Safety enhancements for | Non-motorized vehicle and pedestrian monitoring H.3.2.1
vulnerable road users _ . _
Systems to monitor specialized vehicles H.3.2.2
Safety enhancements for | Intersection monitoring of specialized conveyances H4.2.1
disabled road users ; ; T
Driver warnings for specialized conveyances H4.2.2
Safety provisions for Signal display advance warning H.5.2.1
pedestrians using X X - X - - -
intelligent junctions and Oncoming vehicle advance warning (for non-signalized junction) H.5.2.2
links In-vehicle signage and warning systems H.5.2.3
© IS0 2015 - All rights reserved 11
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Table 1 (continued)

Service domain Service group Service See clause
Weather and Weather monitoring Road weather information monitoring [.2.2.1
environmental .
conditions moni- Road weather prediction 1.2.2.2
toring Environmental condi- Water level/tidal monitoring and prediction L3.2.1
tions monitoring . .
Seismic monitoring 1.3.2.2
Pollution monitoring 13.2.3
Avalanche, mud slide and fallen rock monitoring 3.2.4
Disaster DISaster data manage- | DISaster and emergency data coltection 221
response mant  [ment - -
agement and Disaster and emergency data sharing n2p
coordination Disaster response man- |Disaster response planning for the transport network [.3.2.11
agement
& Disaster response implementation 3.2.p
Coordination Wlt}.l Disaster response coordination 4200
emergency agencies
National secufity [ Monitoring and control |Vehicle monitoring for HAZMAT and explosives presence K.2.211
of suspicious vehicles . . -
Identification of suspicious vehicles K.2.212
Disablement of vehicles believed to be suspicious K.2.213
Road traffic management for suspicious vehicles K.2.2}4
Emergency notification to key agencies or suspicious vehicles K.2.215
Utility or pipeline mon- |Pipeline and utility HAZMAT/explosives monitoring K.3.211
itorin,
& Implementation of mitigation strategies K.3.212
Emergency notification to key agenties K.3.288
ITS data mandge- | Data registries Registration of ITS data concepts for re-use and interoperability L.2.241
ment
Registration of ITS subroutines for re-use and interoperability L.2.2J2
Data dictionaries Registration of the defifiition of terms used in ITS L.3.2§1
Performance Data Storage Data archiving (formerly traveller information domain) M.2.2]1
management . . . .
Data warehotusing (formerly traveller information domain) M.2.2]2
Emissions'monitoring M.2.213
Simulation System.performance simulation (on-line) M.3.2]1
System performance simulation (offline) M.3.2|2
6.4 ITS service groupsforeach domain
‘ITS service groups’ represent a further delineation of the various sectors of ITS activity represented
by the dorhains described in 5.1. The delineation specifically addresses different types of activities
carried out withinithe domain. The service groups as described by domain in the following Anng¢xes
do not necpssarily address specific users, modes or audiences for these activities. That level of dgtail
is provided by‘the specific services, which are defined under each service group. This permits|the
transport icipali i j ifi ' ithin dach

service group are relevant to their needs and to add extra location and/or jurisdictional specific
services if and when required.

ITS standards (as defined by ISO TC204 and approved by member bodies) are focused on the road
transport sector and the interfaces with other transport modes. Other committees define standards
and practices for rail, air, waterways. However, there are many ‘grey’ areas where ITS standards
embrace aspects that affect both road and other transport modes. (Similarly there are standards for
other transport modes that affect the ITS sector.) This particularly applies in the area of traveller
information, scheduling, and traffic control.
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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 related standards produced by
[SO TC204. The format of this OID will be defined through the use of the ITS domain and service number in
which the data concept will be used and will be according to the procedures for OID’s defined by ISO/IEC
JTC1/SC6 and ITU-T SG17. A full description of how this shall be achieved will be provided in ISO 14817-3.
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Annex A
(normative)

Traveller Information service domain

A.1 Intr

This dom
network t
options an

This doma

g i W N

Travel

A.2 Rea

A.2.1 Int

This servi
locations, s
pre-trip
and non-
informatio
relative to

In geographic terms it shall felate to those parts of the travel network that are near to the cur

location of
currently U

A2.2 Co

Irr'l{lormation services to targetwroad facilities, public transport, freight and intermodal us

nduction
aHcHOoR

in covers the provision of both static and dynamic information about the road trans
its users both prior to and during their trips. It includes information about inter-m
transfers and the status of other transport modes for use by some users.

n includes the following service groups:

e transport status information - see A.2 et seq.;

e in-vehicle display - see A.3 et seq.;

e route guidance and information - see A.4 et seq;
odal trip planning - see A.5 et seq.;

services information - see A.6 et seq.;

|-time transport status information

roduction

uch as shopping centres, and on_portable terminals prior to travel. It shall be possiblg
otorized travel. Depending on the service provided, pre-trip information includes cur
the user’s location, road and weather information, prevailing traffic regulations and t

the traveller and-must not be dependent on the route and modes of a trip that the travell
ndertaking.

nstituent'Services

A221 T

raffic and roadway information

ort
dal

Ce group encompasses travel infermation received at home, work, hotels, major pyblic

for
ers,
fent

on traffic conditionsg, ;schedule adherence and location of public transport vehicles

plls.
fent
T IS

This service shall provide information about the current state of traffic and the roadway. The traffic
information shall show the traveller the current real-time state of traffic flows, including such things
as speed, headway and congestion state, plus queues at toll stations, bridges and road ferry terminals.
Information about the roadway shall highlight such things as the presence of ice, snow, surface water
and other conditions that have the possibility to affect the freedom of movement for road vehicles.

A.2.2.2 Public Transport information

This service shall cover road and other transport modes that have the possibility to be of interest to the
pre-trip traveller. It shall consist of four major functions: (1) Available Services Information, (2) Current

14
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Situation Information, (3) Trip Planning Service, and (4) User Access. Their individual components are
described below.

(1) Available Services Information: this includes information about:
— Location of bus, tram and trolley stops plus railway stations, ferry terminals and airports;
— Schedules and services for road and other transport modes;
— Historical performance (schedule adherence and “vertical” mode performance);

— Transport fares and transfer costs

(2) [Current Situation Information: this includes information about:
— Detours, special services, and expected delays (current and near term situatiohal sthtus);
— Currently available parking near a public transport stop.

(3)|Trip Planning Service: this provides trip planning for current or"™upcoming passdnger trips
including calculating itinerary and end-to-end navigation from otigin to destination| (including
walking directions).

(4) [User Access: this provides information on user channels/for’accessing planning and real time
information on available services, current situational status,’and trip planning.

A.212.3 Intermodal facility information

Thip service shall provide information about the fagilities that are available for a traveller [to transfer
thelr mode of travel between different transport modes. This shall include modal transfer options
coupled with recommended transfer locations:bétween modes. It shall be based on both statjc and real-
timg dynamic information. The static information shall be provided by those who own, operate and
manage the transport infrastructure and inelude:

— |Location of inter-modal transfer-points;

— |Hours of operation;

— |Modes between which transfers can be made;

— | Transfer facilities,e.g/lifts, stairs and escalators.

The real-time dymamic information shall be provided by transport network operators gnd service
proyiders and shallVinclude:

— |Current'service availability;

— |Next'scheduled departure times for available services;

— “Currenttramnsfertime:

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

A.2.2.4 Airportinformation

This service shall provide real-time dynamic information about predicted and planned arrivals and
departures of flights at airports. It shall also provide information about any currently known delays
or cancellations, the availability of car parking and the current status (arrivals and departures) of the
services provided by other transport modes. Static information shall be included about airport facilities
such as the location and type(s) of car parking and access by other transport modes.
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A.2.2.5 Parking information - external to facilities

This service shall provide information about parking facilities and their current status. It shall include
real-time dynamic information that comprises:

— Current numbers of available spaces;
— Predicted numbers of available spaces.

Both of these sets of information shall be provided for each type of parking, e.g. long stay, short stay
and valet parking. There shall also be static information that includes:

— Direct]ons to the parking facility;

— Type of parking available, e.g. long stay, short stay and valet parking;
— Allowgdble length of stay;

— Restrigtions, e.g. no camping or overnight parking;

— Paringcharges.

Both types|of information shall be available through a variety of mechanisnis that are provided through
local information outputs and the Internet.

A.3 Rea]-time in-vehicle display

A.3.1 Infroduction

This servige group encompasses information provided*to travellers in the vehicle, either provided
for a mass|audience or tailored to the specific vehiele or traveller location, or along the travel route.
The infornEIation is provided as advisories and it shall be possible for it to comprise real-time travel

informatiop, including estimated time to a destination based on current conditions, as well as work
zones, inciglents, weather, tolls, parking availability, and other information of use to the traveller.

A.3.2 Copstituent Services

A.3.2.1 Ipn-vehicle signing - route’ guidance and regulatory

This servide shall provide the facility for route guidance and regulatory information to be displayef to
drivers in their vehicles. The’route guidance information shall be based on some or all of the following
data that i§ to be provided by drivers before the start of their trips:

— The tr]p origin.and destination;

— Route preferences;

— Requested arrival time;
— Vehicle characteristics.

It shall be possible for some of this data to be automatically provided by the vehicle, and other items
such as origin, destination and route preferences can be sourced from a pre-defined list of those used
most often. The regulatory messages shall include such as weight, height and entry restrictions.
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A.3.2.2 In-vehicle signing - parking information

This service shall provide the facility for parking information to be displayed to drivers in their vehicles.
It shall be possible for this information to include some or all of the following:

Location of available parking spaces, either as the location of a parking area, or spaces within a

parking area;
Cost of parking;

Maximum allowable duration of stay and any other limitations, e.g. no camping, or

maximum

veh
spa

A3

Thi
int

It shall be possible for the content of this information to be influenced by the type of vehicle

sizg

A3

Thi
ind
infd

It sTall be possible for this information to be displayed for one or parking areas innthe vic

H £ P |
S14C Ul VCIIIUIC,

Level of security and its type, e.g. entry/exit detection, car parking attendant and video 1

cle or at a location that is defined by the driver, e.g. the trip destination; ahd to book
Ce in advance.

2.3 In-vehicle signing - speed and lane control

5 service shall provide the facility for speed and lane control information to be displayed
heir vehicles. It shall be possible for this service to comprisegome or all of the following:

Current speed limit;

Speed limit in the road ahead of the vehicle when different from the current speed limit
Vehicle staying out of lane;

Vehicle in a lane not appropriate for its typéZand/or number of occupants;

Vehicle headway is unsafe for current'speed, vehicle and road conditions.

, plus its current condition, as well as the current state of the driver.

2.4 In-vehicle signing £ advance warning and advisory

ther services in thiS)group to be displayed to drivers in their vehicles. It shall be possi
rmation to comprise warnings and advisories about:

Adverse read conditions on the planned route, or in the predicted vehicle trajectory;
Changedin speed limits;

Ghanges in weather conditions;

nonitoring.

nity of the
a parking

to drivers

and/or its

5 service shall provide ‘the facility for advance warning and advisory information n¢t included

ble for this

Entry into tolled section and/or imminent arrival at a toll plaza/charging zone;
Restricted access to the road ahead;
Erratic driving, e.g. due to tiredness;

Problems with the condition of the vehicle.

It shall be possible for the content of this information to be influenced by the type of vehicle and/or its
size, plus its current condition.
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A3.25 S

pecific public transport vehicle related information

This provides travellers with real-time public transport vehicle information integrating information
from different transit modes and presenting it to travellers for decision making. Thus it allows travel
alternatives to be chosen once the traveller is enroute. It consists of three major functions, which are,
(1) Information Distribution, (2) Information Receipt, and (3) Information Processing. Their individual
components are described below.

(1) Information Distribution: this provides real time situational information to travellers based on

their needs, for example “in the right place, at the right time, for a reasonable ‘cost

”»m

, including

providing through signs or announcements current and next stop information on-board public

transp
(2) Inform

— In

ort vehicles.
ation Receipt: this includes provision of the following:

formation on mobile devices, equipment at a fixed location where passengers/board or al

from a public transport vehicle, or on a public transport conveyance.

— In
— Cu

(3) Inforn
transp

other public transport services (or multimodal services connected with public transport trips),

A.4 Rea

A.4.1 Int

This servig
to complet
options to
multi-mod

A4.2 Co

A421 D

This servig
vehicles th

eractive or static on-trip information dissemination via visual or audio'media channels

ort service, including connection protection, rideshare, fixe€d route deviation, parking

|-time route guidance and information

roduction

e the trip as planned. It shall be possiblefor the services in this group to enable the bestr
be calculated taking account of network and public transport information and to incorpo
h1 options such as ‘Park and Ridé.,

nstituent Services

ynamic in-vehicle route guidance using real-time information

e shall enable drivers of vehicles to be provided with route guidance information in t
at is dynamically updated as the trip progresses. The route guidance information shal

ght

rrent situational status and/or predictive information about currettpublic transport servjices

ation Processing: this provides services to reserve, confiom‘and pay for dynamic pyblic

and

e group is categorised as a planning senvice undertaken during a trip to enable the travgller

ute
Fate

heir
Il be

based on spme or all ofthe following data that is to be provided by drivers before the start of their tifips:

— Thetr

— Route

p origiftand destination;

preferences;

— Requested arrival time;

— Vehicle characteristics.

It shall be possible for some of this data to be automatically provided by the vehicle, and other items
such as origin, destination and route preferences to be sourced from a pre-defined list of those used
most often. As the trip progresses the route guidance information shall be modified from that originally

produced t
— Roadc
— Traffic

o take account of real-time changes to one or more of the following:
onditions, e.g. ice and snow;

conditions, e.g. congestion and incidents;

— The condition of the vehicle, e.g. brakes becoming warn down;
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The driver’s state, e.g. tiredness causing lack of concentration.

The changes to the route guidance shall enable the driver to avoid and/or compensate for the above. 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, it shall be possible for the route guidance to provide direction to a nearby rest area.

A4

.2.2 Dynamic personal route guidance using real-time information

This service shall enable travellers to be provided with route guidance information through some kind of
portable device that is dynamically updated as the trip progresses. The route guidance information shall
be hased on some orall of the fnl]m/ving data thatisto he pravided hy drivers hefore the start of their trips:

It shall be possible for some of this data to be automatically)provided from a pre-defined 1

use
rou
of r

Thd

abowe. It shall also be possible for unexpected changes to the use of transport modes to b

as
of P

A4
Thi

displays that ape*available on Public Transport vehicles or at other Public Transport relate

Thd
the
foll

The trip origin and destination;

Route preferences;

Requested arrival time;

Requested preferences for transport modes to be used;
The traveller’s state, e.g. disabled, or elderly;

Characteristics of the traveller’s own transport means, e.g. cari.bicycle, and motor cycle.

 most often, e.g. origin and destination plus route andmode preferences. As the trip pro
Le guidance information shall be able to be modifiedfrom that originally produced to t4
pal-time changes to one or more of the following:

Travel conditions, e.g. ice, snow, congestion, availability of other transport modes;
The condition of the traveller’s own transport means;
The traveller’s state, e.g. tiredness ¢ausing lack of concentration.

changes to the route guidance’shall enable the traveller to avoid and/or compens

vell as guidance to a place“where rest can be taken, be it from driving, cycling, walking
ublic Transport.

2.3 Public Transport-specific trip guidance

5 service shalhénable travellers to be provided with route guidance information through i

route guidance information shall be generic in the sense that it must not necessaril
trip being made by each traveller. However it shall be possible for it to include some g
wing'information:

st of those
bresses the
ke account

hte for the
e included,
or the use

hformation
d facilities.
y relate to
r all of the

Expected time of arrival of the next service and subsequent services;
Current service performance, e.g. running late or early;
Other 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 from where it is being displayed.

© ISO 2015 - All rights reserved
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A.5 Multi-modal trip planning

A.5.1 Introduction

This service group covers services that shall enable travellers to plan trips that involve the use of two
or more modes of transport. It shall be possible for 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.

A.5.2 Constituent Services

A.5.2.1 I\Lulti-modal comparative trip guidance

This servi
involve the
road netw
compariso

— Cost;
Total t
Numbyd

Numb¢

As aresult
re-run the

A5.22 (C

This servig
“centralise]
travel datal
time travel

Traffid
Public

Weath
advers

The policy|
in preferer
transport |

fe shall enable travellers to plan different trips and then compare them. The’tfips s
use of two or more modes of transport, at least one of which must involvexthe use of]

brk, either for walking, cycling, motor cycling, car driving, or using Public*Transport.

 shall be made by the traveller selecting one or more of the following parameters:

Fip time, i.e. includes waiting time at modal transfers;
br of modes used;
er of mode changes.

of the comparison, the traveller shall be able to refine the details of some or all of the trips
fomparison. Once the traveller is satisfied, the trip.can be retained for immediate or future

entralized trip planning using real-time‘and policy inputs

e shall provide trip planning that takes’place using a “centralised” system. In this insta
d” means that the service is to beprovided by an organisation that has access to real-]
and transport policy, which it eitlier gets from other organisations or makes for itself. R
data shall include some or all of the following:

Data, to include speedsahd congestion;
Transport service data, to include current and expected schedule deviations;

br Data, to include both current conditions and forecast changes that have the potentiz
ely affect rodd-travel.

inputs shall cover such things as the requirement for trips to particular transport md
ce to-others. It shall also be possible for the policy inputs to enable the use of a partic

hall
the
The

and
Lise.

hce,
ime
eal-

I to

des
1lar
the

mode to either be made a requirement or to be prohibited. Where the modes chosen by

traveller aj

ehot those used in the trip plan because of policy restrictions, the traveller shall be informed

of the changes.

A.6 Travel services information

A.6.1 Introduction

This service group covers the provision of services other than actual travel that has the potential to be
of use to a traveller before or during a trip. It shall be possible for the information made available from
services in this group to relate to the proposed destination of the trip or to the current location of the
traveller, which when the information is provided pre-trip to be about the trip origin.
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A.6.2 Constituent Services

A.6.2.1 Travel services information - destination

This service shall provide 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. The information can
be both static and real-time dynamic, the traveller being provided with a suitable indication for each
piece of information.

Static information shall include any of the following:

— |Hotels;

— |Restaurants and fast or take-away food outlets;

— | Places of entertainment;

— [Medical facilities;

— |Points of Interest, e.g. land marks and places of historical interest;
— |Places offering other services, e.g. banking and currency exchafnge.
Reall-time dynamic information shall include any of the following;

— |Hotel availability and costs;

— |Restaurants availability and costs;

— |Current and predicted state of the weather and other phenomena such as tides, [canal lock
operating times, etc.

Thdavailability of this information and the display mechanism that is used shall depend on the physical
locdtion from where it is being displayed. This could be a static device, computer equipmeft, vehicles
and| personal devices. In the case of computers and personal devices, it shall be possible for the traveller
to gre-book hotels, restaurants and ‘place advanced orders at fast or take-away food outlets.

A.6]2.2 Travel services information - current location

Thip service shall provide information about the services that are available to the traveller at the place
where they are currently located. If this information is being provided before a trip commences then
it shall be possible-for it to be about the trip origin. The information can be both static anfl real-time
dyrjamic, the traveller being provided with a suitable indication for each piece of informatiof.

Static information shall include any of the following:

— |Restaurants and fast or take-away food outlets;

— P}QLCD Uf ClltCl tailuucut

— Maedical facilities;

— Places offering other services, e.g. banking and currency exchange.

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

— Current and predicted arrivals and departures of available Public Transport modes;

— 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. This could be a static device, computer equipment, vehicles
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and personal devices. In the case of computers and personal devices, it shall be possible for the traveller
to pre-book restaurants and place advanced orders at fast or take-away food outlets.
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Annex B
(normative)

Traffic Management and Operations service domain

lhfvnd“rtinn

Thi

throughout the road transport network, and includes both automated monitoring and contr

as
and
ton

Thi

g i W N e

B.2

B.2

Thd
use
to g

bel¢nging to the emergency services, as well as the management of the physical road netw

inte

B.2

B.2

TITCT O TTTCTIUIT

5 domain covers the management of the movement of all types of vehicles, travellersand g

vell as decision-making processes (both automated and manual) that address real-tim
other disturbances on the transportation network, as well as managing travel demand
haintain overall mobility.

5 domain includes the following service groups:

Traffic management and control - see B.2 et seq.;

Transport related incident management - see B.3 et seq.;

Demand Management - see B.4 et seq.;

Road transport infrastructure maintenance management - see B.5 et seq.;

Policing/enforcing traffic regulations - see B.6 et seq.

Traffic management and contrel

.1 Introduction

edestrians

bl activities

e incidents
as needed

hcludes the

service group addresses theimanagement of traffic flows through the road network. It i
ive preference to the nfovement of specific types of vehicle such as buses and taxis, pl
rfaces and parking.

.2 Constituent Services:

2.1 Traffic monitoring

Thi
bei

5 sérvice shall enable the monitoring of the traffic conditions that currently exist in the ro

of various mechanisms te~monitor and manage traffic using the road network, including facilities

s vehicles
ork, modal

hd network

man ITS. Th monitor hall incl me or all of the following:

Traffic flow rate (a measure the shows the numbers of vehicles passing particular points);

Traffic speed (for vehicles passing particular points);
Headway between vehicles (at particular points and in particular lanes at those points);

Congestion (defined as the location of stationary traffic at particular points).

It shall be possible for some or all of the above data items to be measured at one or more points in the
road network. Also it shall be possible for the data to be classified by type of road vehicle, e.g. car, bus,
freight vehicle and bicycle. Also it shall be possible for the collected data to be both archived and made
available for use by applications delivering other services.

©IS
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B.2.2.2 Surface street traffic management

This service shall enable the flow of traffic in surface streets to be managed in whatever way the
management authority deems to be appropriate. It shall be necessary for the way that traffic is managed
to be the same in all parts of the road network.

It shall be possible for the methods of management that can be applied to the surface streets to be one
of more of the following:

Local control, using traffic signal controllers that only take account of local conditions;

— Vehicl
preseryce;
— Fixed fime control, using pre-programmed traffic signal controllers;
— Pedestlrian control, using traffic signal controllers that can respond to demands from pedestrians
to be alllowed to cross the roadway;
— Adaptive control, using traffic signal controllers subject to one or more different methodologies;
— No control - traffic is allowed to flow without being managed.
It must be possible for each of these methods of management to be applied to some parts or the enftire
road netwprk at different times or the day and days of the year. Pédgstrian access to cross the rjoad
network cdn also be provided in conjunction with traffic management without input from pedestrigns.
B.2.2.3 Freeway traffic control - ramp control
This servi¢e shall enable the control of ramps that give access for vehicles to freeways. It shal| be
possible fof this control to restrict the access of vehicles-to freeways to limit the impact of joining trgffic
on the flow of vehicles that are already using the freeways. It shall be possible for the criteria usef to
decide whdther vehicle access to the freeway shall*be limited to include:
— Freewpy traffic flow;
— Freewhy traffic speed;
— Traffidconditions in the surfae street networks adjacent to the freeway ramps.
It shall be possible for the first-two of these criteria to be defined by freeway lane and/or vehicle tiype
and for the access restriction to be applied by time of day and day or year. If necessary it shal|] be
possible fof the current-acgess restriction to be modified or a new access restriction imposed witiout
any reference to the eutrent freeway traffic conditions, e.g. in the event of some kind of incident, or
emergencyl Any changes in control must be applied in a safe manner that does not lead to a diminution
in the safety of véhicles using the surface street network.
B.2.2.4 €eway traffic control - mainline speed and lane management

This service shall enable the flow of traffic using freeways to be controlled. It shall be possible for the
control of traffic to be based on one or both of the following:

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

Lane management, i.e. the use that is made of each lane of the freeway.

It shall be possible for either of these control methods to be applied to one or more of the lanes provided
by the freeway, to vary from one location to another and to be applied in different ways to different
types of vehicles. Any changes in control must be applied in a safe manner that does not lead to a
diminution in the safety of vehicles using the freeway network.
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B.2.2.5 Preferential treatment for specific vehicle types (signal priority and pre-emption)

This service shall enable priority to be given to the way in which particular types of vehicle are able
to move through the road network. It shall mainly be applied to the surface street part of the road
network as this is where the most beneficial effects are able to be produced.

The types of vehicle for which priority shall be available shall include some or all of the following:

Bicycles;

Public Transport Vehicles, including buses and trams plus light rail vehicles where their routes

It s
typ

B.2

Thi
sha
doe)

Wh
the
cled
roa
roa
clog

Changes shall not be made at frequent intervals. In this case “frequent” shall mean 1 hour, i

can

B.2

Thi
net
The

. e ade ol | 4e. 1

IIILCTI AU U WILIT LIIT T UAU TITLVWUILR,

Emergency Vehicles, i.e. Police, Fire and Ambulance;
Freight Vehicles;

Special Vehicles, e.g. military vehicles or those carrying hazardous goods

bs of vehicles at specific locations throughout the road network.

2.6 Reversible lane management

5 service shall enable the direction of the flow of traffic/inva lane of the roadway to be
1 be possible for this service to be applied on a very selective basis and must be made in|
s not lead to a diminution in the safety of vehicles using the road network.

bnever a change is made it shall be made in sueh a way that causes the minimum of di
current flow of traffic. The lanes for which the direction of traffic flow is to be chang
rly identified in a way that can be understded by all drivers. This shall apply to driver
Hway in which the affected lane exists and drivers joining the affected lane from other J
1 network, e.g. from side roads. Any_change in the direction of traffic flow much be pre

only be made at intervals of-aver one hour.

2.7 Coordination pf surface street and freeway traffic management
5 service shall makeit possible for the management of traffic using the surface streets

activities to-be supported by this service shall include:

Switching of traffic between surface streets and freeway parts of the network to enablg
to bébalanced;

nall be possible for priority to be given to each vehicle type at the same location and o different

Changed. It
a way that

Sruption to
bd must be
5 using the
arts of the
ceded by a

ure of the use of the lane to ensure that the traffic that is currently using it has been cleared.

.e. changes

n the road

vork to be co-¢rdinated with the management of traffic using the freeway part of the rogdd network.

traffic use

Switching of traffic between surface streets and freeway parts of the network to reduce

congestion

in one part of the network if there is spare capacity in the other;

Switching of traffic between surface streets and freeway parts of the network when some or all of

one part of the network has been closed;

Temporary restriction of access for one or more types of vehicle to either the surface streets or

freeway parts of the network.

It shall be possible for any of these activities to be applied to some or all of either the surface streets or
freeway parts of the road network. Also it shall be possible for these activities to be applied where the
some or all of the surface streets and freeway parts of the road network are managed and/or operated
by different authorities and/or jurisdictions.
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B.2.2.8 Inter-modal highway junction management

This service shall enable the management of inter-modal highway junctions to be managed 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 minimised. The activities at inter-modal junctions to be supported by this service

shall include:

— The stoppage of one or 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 road network to permit a bridge over a river or canal to open to water borne traffic;

— The application of a temporary speed restriction to one or more modes so that they are not brov
to a physical stop by the passage of vehicles using one or more of the other modes.

It shall be possible for each of these activities to be applied to one, some or all of the modes that u
particular [inter-modal junction. Appropriate and adequate warning that either of the-aetivities i
progress shall be given to drivers of all effective modes well in advance of the inter-modal crossing,.
the road n¢twork where possible and appropriate, it shall be possible for the warning’that the acti
is in progress to include advice about the temporary use of one or more alternative routes.

B.2.2.9 Parking management

ght

e a
S in
For
ity

This servide shall enable the use of parking areas within the road network to be managed?. It shall be

possible fof this management to include one or more of the following measures:

— The ogening and/or closing of some or all of a parking area,either permanently or for a tempof
period

ary

— The prpvision of real-time information to drivers aboufithe number of vacant spaces in a parking afea;

— The repl-time monitoring of the usage of a parking area to establish how many vacant spaces e
at any point in time;

— Therepl-time monitoring of a parking areain total and/or some or all of the individual spaces wi

Xist

hin

a parkjing area to identify vehicles that.have stayed longer that the time for which they have paid

and/off the maximum time allowed:!

It shall be possible for these measures to be applied to some or all of the parking areas in some or
entire road network. Also it shatlbé possible for different measures to be applied at each parking 3
and for the measures to also lie-applied to one or more different types of vehicle at each parking are

B.2.2.10 Work zone traffic management

This servide shall enable the traffic passing work zones (road works) to be managed. It shall be poss
for this managenient to include one or more of the following measures:

the
rea
a.

ible

one

— Applicptien of speed restrictions for some or all of the part of the road network where the work z

(road worksyTstare)yactive;

— Application of different speed restrictions for some or all of the part of the road network where
work zone (road works) is (are) active;

— Provision of appropriate lane management to ensure the safety of both the road workers and
passing traffic;

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

1) Note: The service for the collection of payment for parking is described in G.2.2.5.

the

the

the
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— The temporary closure of the part of the road network in which the work zone (road works) is

(area) present;

— The provision of appropriate and safe access for road workers, plantand equipment and construction

materials to the work zone (road works);

— The provision of the appropriate advanced warning to drivers that any of the above measures have

been implemented on the road network ahead in the direction of travel.

It shall be possible for each of these measures to be implemented at some or all of the work zones (road
works) present in the road network and for different measures to be implemented at each work zone

(rod

B.2

Thi
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typ
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ford
mal

B.2
Thi
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2.11 Traffic advisory and warning information

5 service shall enable the provision of traffic advisory and warning informatienito driverg
Kible for both types of information to be provided in vehicles and at the roadside. It shall
the information to comprise one or more of the following:

Advice about the onset of adverse traffic conditions that are causing.delays;
Warning of impending adverse weather and in the current locatien and/or in the directic
The likely effect of congestion and/or adverse weather onSpeeds and/or journey times;
Warning of a work zone (road works) ahead, includingany temporary speed limits;

Warning of carriageway restrictions ahead, sucht@s narrow lanes, bridges, severe cur
restrictions;

Warning of road closure in the direction of-t¥avel;

Advice about alternative routes for anycof the previously defined advisories and warnin

es of lighting conditions, whether due to the natural progression of day and night or
ther, and at the prevailing.awerage vehicle speeds, according to any local regulations
e. Information must also be)presented in a timely manner and at locations where drivers
ke decisions about what\alternative route choices to make, depending on what is availabl

2.12 Incident monitoring and confirmation

5 service shall-enable the monitoring of data and the use of that data to detect and conf

. It shall be
be possible

n of travel;

Ues, weight

DS.

=

advisory and warning informatienshall be provided in a form that is easily readable in alll expected

due to bad
that are in
are able to

h

rm that an

incident has oceurred that affects the movement of vehicles in the road network. It shall be possible for

the

detection.of incidents to be by one or more of a number of mechanisms including:

Traffic flow monitoring;

©IS

Congestion monitoring;
Changes in Public Transport service running times away from the expected;
Failure of roadside equipment;

Reports for Police or other Emergency Services;

Reports from travellers and persons who have sight of the road network but not actually travelling;

Reports from drivers, e.g. using eCall, On-Star or similar public or proprietary services;

Automatic reports from ITS stations, whether on-board vehicles or at the roadside.
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It shall be possible for any number of these mechanisms to be used to provide an indication of the
possibility that an incident has occurred. The ability to assign a “degree of confidence” to each indication
shall be included and shall depend on the mechanism providing the incident indication and the number
of mechanisms reporting each incident. Thus it shall be possible for confirmation of that an incident has
occurred to be provided either by a single source with a high “degree of confidence” or many sources

the sum of

whose “degrees of confidence” is high.

B.3 Transport related incident management

roduction

B.3.1 In

This servi
network, W
external sg
shall be pr
services in|
manageme

B.3.2 Co

B.3.2.1 I

This servig
shall be po

Remoy
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Towin
Repair

RemoV

Fhich specifically involve conditions initiated in the network itself rather than pulcely f
urces (e.g. natural disasters, terrorist attacks). It is assumed that the detection of incidg
bvided by other services, e.g. those in the “Traffic management and control”gtoup, but s
this group shall support the detection of potential incidents by systems,responsible for
nt of other transport modes, e.g. rail and air:

nstituent Services:

ncident on-site driver assistance

e shall enable assistance to be provided to a driver wherever and whenever it is neede
5sible for this assistance to include some or all of the following types:

al of a broken down vehicle to a safe place wherg it is not a hazard to other road users
5 little or no hazard to the vehicle occupants;

b of a broken down vehicle to a place of repair;
of a broken down vehicle when andwhere it is safe to do so;

al by emergency vehicle (road vehigle, or airborne, e.g. helicopter or aeroplane) of any persd

ce group provides the capability for responding to various incidents in the transport

fom
bnts
me
the

. It

and

nin

the velicle, including the driver to aplace where the appropriate medical treatment can be providled;

Remoy
of that
hazard

There shal
provided o
Each time ¢

B.3.2.2 I

al of some or all of thecargo of a freight vehicle, particular when the continued prese
cargo is causing a hazard to other road users, despite the cargo not being classed
ous material.

be no limit te~the number of times that assistance is provided to a driver and for it t
h the same aCtasion at the same location, or on different occasions and at different locati
issistance.is’provided it shall be possible for it to be any number of the types described ab

hcident on-site traveller assistance

nce
NS a

be
bns.
bve.

This servid

achall anabhla accictancn +o ha neavidad 0 teavallarc vaharavar and vahaonavar it ic manda
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shall be possible for this assistance to be one or more of the following types:

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

that they are unable to continue their journey;

medical aid providers, banks, etc.;

28

Removal of the traveller to a place where continuous medical treatment can be provided in the event

Advice on whatchanges need to be made to the traveller’sitinerary to enable ajourney to be completed;

Advice on the location of nearby facilities such as hotels, restaurants, hospitals and other forms of

Advice on the location of modal interchange points and the modes of travel available from them.
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There shall be no limit to the number of times that assistance is provided to a traveller and for it to be
provided on the same occasion at the same location, or on different occasions and at different locations.
Each time assistance is provided it shall be possible for it to be any number of the types described above.

B.3.2.3 Incident co-ordination and clearance

This service shall enable the co-ordination of the response to an incident and the clearance of any results
from the incident that have the potential to affect road users. It shall be possible for the “co-ordination
and clearance” to involve any combination of the Emergency Services (Fire, Police and Medical), as well
as other forms of assistance such as tow trucks and other mechanisms for removing people, vehicles

£ ralad £ o | +£.] 43
an Ix Clslll— ITUIIT LIIC TTICIUTTIU IUCAUIVUIL.

B.3|2.4 Hazardous materials monitoring and management

Thip service shall enable the movement of hazardous materials through the,road netyork to be
monitored. It shall be possible for this monitoring to cover all types of road network, e.g. surfice streets,
fregways, toll roads plus privately operated and maintained roads, as well asiplaces and occapions when
a hgzardous load is stationary, e.g. awaiting a clear path through the road network.

Thg management of the movement of the hazardous materials shall’énable the route it is to follow
through the road network to be planned and monitored. It shall also.enable the Emergency Services to
be glerted if the state of the hazardous materials becomes a dafiger to other road users, or people and
objécts adjacent to the road network.

B.3|2.5 Collection of incident details from other transport modes

Thip service shall enable the collection of details tobe collected about incidents that have ofccurred on
other transport modes. It shall be possible for the.collected details to include some or all of th¢ following:

— |Transport mode;

— |Location;

— |Impact on the operation of the transport mode involved in the incident;
— |Details of any involvement.of the Emergency Services.

It shall be possible to use-these details as the source of warning and advisory messages to He provided
to drivers and travellers-and for these details to be used to assess the impact of the incident on the
moyement of vehicles thtough the road network.

B.4 Demand-Management

B.4.1 _Introduction

Thikservice group covers the r]nvn]npmnnf and imp]nmnnfnfinn of mnnngnmnnf and contro Strategies

designed to influence the demand for travel. It shall be possible 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 and the facilities specifically dedicated to high-occupancy vehicles.

B.4.2 Constituent Services

B.4.2.1 Variable road pricing - dedicated lane

This service shall enable the price for the use of a particular lane within the road network to be fixed
and varied from time to time. It shall be possible for the variation to apply to the following:

— The total length of a lane;
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One or more parts of the total length of a lane;
— Alane which is in either the surface streets and/or freeway part of the road network.

It shall be possible for variations to be made by time of day and day of the year and for several variations
to be made during the day. The actual price for using the lane should be clearly indicated and easily
read by all drivers. Any changes should also be clearly indicated before they occur, so that drivers are

able to decide to use an alternative and cheaper lane.

B.4.2.2 Variable road pricing - entire facility

This servig
shall apply
possible fo
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B.4.2.3 C

This servid
that eithen
price appli
road netw
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B.4.2.4 Access management
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possible fo

Vehicld

Vehiclg

Time g

Day of
Traffid

Ir several different prices to be applied and varied for some or the entire the rodad netw
prices applied to different parts to be varied independently of one another.

ossible for variations to be made by time of day and day of the year and forcseveral variat
b during the day. The actual price for using the lane should be clearly,indicated and ea3
drivers. Any changes should also be clearly indicated before they oecur, so that drivers
de to use an alternative and cheaper part of the road network.

ordon and zone-based congestion pricing

e shall enable the price for the use of parts of the road nétwork to be applied in such a
a cordon is created around a particular location, orya.zone is created where a partic
s, [t shall be possible for one or more of these cordohs’and/or zones to be created in a si}
rk and for the part(s) of the road network to whielithey apply to be varied.

ossible for variations to be made by time of day‘'and day of the year and for several variat
b during the day. The actual price for usingthe lane should be clearly indicated and e3
drivers. Any changes should also be clearly indicated before they occur, so that drivers
de to use an alternative and cheaper paft of the road network.

e shall enable access to soine parts or the entire road network to be managed. It shal
I access to be managed byyany combination of the following ways:

type;
cargo;
f day;

year;

¢onditions within the part of the road network for which access is being managed.

e shall enable the price for using a particular part of the road network to be varied. The pfice
to all lanes in the selected part of the road network and for any period of time. It.shalll be

ork

ons
sily
are

vay
1lar
ngle

ons
sily
are

I be

It shall be possible for way that access is managed to be changed by time of day and day of year. When
management is applied the information about it must be clearly indicated in a form that is easily read by
drivers without having to stop their vehicles. The information must be displayed at locations where it is
possible for drivers to be able to decide to use a different “access free” part of the road network

B.4.2.5 High-occupancy lane management

This service shall enable the management of those lanes within the road network that are for use by
vehicles with more than one occupant. It shall be possible for the use of these lanes to be managed using
any of the following criteria:

Number of vehicle occupants;
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Type of vehicle;
Time of day;
Day of year:

Direction of travel.

It shall be possible for any combination of these criteria to be applied to individual high occupancy
lanes, or to all such lanes within the road network. Any restrictions that are applied to the use of

high occ
driyer
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hig

B.4
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and
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B.5

upancy vehicle lanes must be clearly indicate

qe \/ v Cl C C
O

rictions must be displayed at locations where it is possible for drivers to change theix
occupancy vehicle lanes so that they shall not infringe the criteria.

2.6 Air quality-based road transport management

5 service shall enable the use of the road network to be managed according'to the air qu
erienced by road users. It shall be possible to exclude vehicles from using areas of the ro
 low air quality according to the following criteria:

Type of bad air quality;

Level of air quality;

Prevailing and/or forecast weather conditions;
Type of vehicle.

all be possible for any combination of these criteria to be applied to some or the entire rog
restrictions that are applied must be cleatlyindicated and displayed in a way that is eas
rers regardless of the type of vehicle they are driving and the expected speed of the V|
rictions on access to parts or the entire-road network shall be displayed at locations wh
change their routes so as not to infringe the access requirements.

Road transport infrastructure maintenance management
.1 Introduction
5 service group coevers the management of the road network maintenance, plus the mai
ddition to the-maintenance of the physical road network (including those parts used
pedestrians) this service group also includes activities particular to winter weather

Hway construction and the management of the safety of those carrying out road mainten

.2_- Constituent Services

t
communicatiomyand computer infrastructures used to support travellers using the ro:ﬁi

ily read by

icle. These
use of the

ality being
hd network

d network.
ily read by
chicle. Any

pre drivers
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network.
by cyclists
conditions,
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B.5.2.1 Roadway construction and maintenance management

This service shall enable roadway construction and maintenance activities to be managed. It shall be
possible to manage these activities so that the minimum of disruption is caused to road users whilst
maintaining a safe environment for road workers.

B.5.2.2 Winter maintenance

This service shall enable winter maintenance activities to take place on some of, or the entire road
network. It shall be possible to apply these activities so that the disruption to road users caused by
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winter conditions is minimised, whilst maintaining a safe working environment for road workers. The
types of maintenance activities that can be applied shall be one or more of the following:

Heavy
It shall be

B.5.2.3 P

This servid
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expected lg
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B.5.2.4 Automated road management
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Snow ploughing;
Gritting;

De-icing;

snow clearance.

ihle f L of 1} ] lied 1iff, f the road

network annd for more than one of them to be applied to the same part of the road network.

avement management

e shall enable the condition of the road pavement to be managed. It shall berpe’ssible for
nt to keep the road pavement in a condition that is appropriate for its continued use at

'ried out at times and in ways that shall cause the minimum of disruption to road users.

e shall enable the management of the road network to be-¢arried out in an automated w4

york zone safety management

e shall enable work zone (road works) areas to bexmmanaged in a way that is safe for both 1
d road users. The management activities that'this service is expected to include are:

htion of speed restrictions;
htion of restrictions on vehicle size, weight and type;

htion of some or all of these restrictions to one or more of the traffic lanes in the vicinity of
one (road works);

ation of the work zone((road works) from passing traffic that takes as its first priority
on of a safe workingenvironment, but also minimises the impact on passing traffic;

pvision of adequatewarning of the position of the work zone (road works) and the restrict
e in force to agproaching traffic;

s can use\alternative parts of the road network.

possible for any of the above activities to be applied to parts of, or the entire road netw

this
the

vels of traffic, without causing any hazard to road users. Any pavement mahagement activities

y.

oad

the

the

ons

irnings of restrictions other than speed, these shall be provided at location from which

ork

and for the

to be in place for any required length of time

B.6 Poli

cing/enforcing traffic regulations

B.6.1 Introduction

This service group covers the enforcement of laws and regulations governing the way in which the road
network is to be used. It includes the monitoring and detection of violations of laws and regulations and
the collection of information that it shall be possible to use in any subsequent legal action(s). However
the implementation of any legal action(s) is not included as it is considered to be outside the ITS domain.

Many transport vehicles have the ability to be used by drivers who are not their owners. Therefore it
is crucial that information is obtained about the identity of the driver in charge of the vehicle when the
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infringement of the laws and/or regulations occurs. This is in addition to information about the identity
of the vehicle itself. It shall be possible for both sets of information to be used in the actual processing
of the enforcement and creating a default history archive for any of the constituent services. Such a
default history archive shall be capable of being used by enforcement agencies for infringement history
for regular offenders.

B.6

B.6.
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It s
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whi
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the

It shall also be possible for lanes in the carriageway to be made HOV temporarily at particul

the

(ZOIE!S) or road sections depending on traffic management policies and respective speq

.2 Constituent Services:

2.1 Access control

Ilations. It shall take into account factors such as:

Time of the day/day of week;

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

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

Vehicle properties (e.g. weight, height);

Purpose of the journey (e.g. deliveries, ambulances, tourist buses);
Payment of access fees or road toll.

hall be possible for the actual processing of the enforcement, i.e. prosecution and im
alties, to be carried out by an external agency;©r'within the road management orgar
ch the control, monitoring and enforcement is_being carried out.

2.2 High Occupancy Vehicle facility usage

service shall control, monitor and enforce the use of dedicated lanes for vehicles which af
N a certain minimal number of passengers (more than one). These lanes are often called “
are intended to reduce congestion and pollution by encouraging the use of vehicles by
person, e.g. car-pooling or «ide sharing. It shall be possible for the numbers of vehicle og
etermined and for enforcement action to be initiated where this is below the minimum r
lane that the vehicle is using.

service shall enabl®the minimum numbers of vehicle occupants to be the same across

day and/ofdays of the week.

The
incl

service shall collect sufficient parameters to enable the enforcement to be processed.
de'but not be limited to the following:

nd network
ial official

[position of

isation for

e occupied
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more than
cupants to
bquired for

a1l lanes in

carriageway, or.to'be specific to particular lanes, and to apply over specific lengths of the roadway.

ar times of

[hese shall

Time of the day/day of WeeK;

Location;

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

Direction of travel.

It shall be possible for the actual processing of the enforcement, i.e. prosecution and imposition of
penalties, to be carried out by an external agency, or within the road management organisation for

whi

©IS

ch the control, monitoring and enforcement is being carried out.

02015 - All rights reserved

33


https://standardsiso.com/api/?name=28ba2c7db1d7b3e5803d8edb66dc8132

ISO 14813-1:2015(E)

B.6.2.3 Parking regulation enforcement

The service shall enable the enforcement of parking regulations for both on-street and off-street
parking facilities. It shall take into account factors such as:

Perma

nent or temporary parking bans and restrictions;

Parking fees and ticketing;

— Licences for special road users (e.g. residents, disabled people).
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o shall collect sufficient parameters to enable the enforcement to be prnr‘pccpd These.

not be limited to the following:
f the day/day of week;

bn of parking space;

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

possible for the actual processing of the enforcement, i.e. prdsecution and impositio
o be carried out by an external agency, or within the road. nranagement organisation|
rontrol, monitoring and enforcement is being carried out,

peed limit enforcement

e shall enable the speed limits set for each segment of the road network to be enforce
ssible for both maximum and minimum speed\limits to be enforced and for different sp
applied for the following:

Partictyilar vehicle types, so that those groups:ofvehicles with a lower speed limit (often commer

s) and be distinguished from other vehicles with a higher speed limit (usually private ca

Partictilar types of weather, such as rain/fog, ice and snow, plus other conditions capable of cau

Ims to drivers.

F to incidents, or in otherspecial circumstances, e.g. VIP convoys.

e shall collect sufficient parameters to enable the enforcement to be processed. These s
not be limited tothe following:

f the day/day of week;

b1;

Vehiclg

all
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for

. [t
eed

cial
's);
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50 be possible for complidnce with speed limits to be ignored for emergency vehicles

hall

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

Vehicle identity;

Direction of travel.

It shall be possible for the actual processing of the enforcement, i.e. prosecution and imposition of
penalties, to be carried out by an external agency, or within the road management organisation for
which the control, monitoring and enforcement is being carried out.

B.6.2.5 S

ignal enforcement

This service shall enable compliance with operation of traffic signals to be enforced. It shall be possible
for the enforcement to be according to individual signal phases, so that for example, a private car using
the green phase for a Public Transport vehicle can be detected.
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The service shall collect sufficient parameters to enable the enforcement to be processed. These shall

include but not be limited to the following:
— Time of the day/day of week;

— Location;

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

— Qign;ﬂ phnqp that is relevant to the vehicle’s movement

penilties, to be carried out by an external agency, or within the road management)orgar
which the control, monitoring and enforcement is being carried out.

© ISO 2015 - All rights reserved
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Annex C
(normative)

Vehicle Services domain

C.1 Intreduction

This doma{n covers the provision of ITS services in the vehicle. Its focus is on the enhancemerft of

safety, sec

rity and efficiency in vehicle operations, by warnings and assistance to users or input to|the

operation ¢f the vehicle. There are both services which use external information, as well\as servjices

which use|in-vehicle information only. However none of them shall actually exercise’ control

ver

the vehicld as any services that do this shall be covered by standards developedby other Technlical

Committeds within ISO and other Standards Development Organisations. Note: within ISO the lea
standardization for the on-board issues shall be agreed between ISO TC204 and ISO TC22.

This domaln includes the following service groups:

1. Road tfansport-related vision enhancement - see C.2 et seq;
2. Automlated vehicle operation - see C.3 et seq.;

3. Collisipn mitigation/avoidance - see C.4 et seq.;

4. Safety|readiness - see C.5 et seq.;

5. Pre-crpsh restraint deployment - see C.6 et seq.

C.2 Road transport-related vision enhancement

C.2.1 Infroduction

The servige group covers the enhancement of driver perception through the use of in-veh
It also includes themeed to provide legible information to drivers outside the vehicle
to travellefs using other road-based modes, such as walking, cycling and public transport. In m|

on

icle
and
any

instances the precise formatand layout for the display of information shall be proscribed by natignal

and/or regjional regulations

C.2.2 Copstituent)Services

C.2.2.1 In-vehicle driver vision management

This service covers the provision of vision management to drivers using facilities that are located
within vehicles. All management activities shall comply with the national and/or regional regulations,
taking account of such things as lighting and legibility requirements. The management activities that

this service is expected to provide shall apply to the road ahead and behind the vehicle so that
driver can see all objects around the vehicle. They are expected to include:

the

— The provision of lighting so that the driver can have adequate vision in all ambient light conditions;

— The provision of alternative illumination to supplement either lighting from the vehicle and/or
lighting from other sources so that the driver can have adequate vision in all ambientlight conditions;

— The mitigation of the effects of rain, snow, ice and fog on the ability of the driver to have clear vision

of the roadway.
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The management activities provided by this service must not cause un-necessary or unsafe distraction
to vehicle drivers. It must be possible for the driver to retrieve visual inputs that might have been
missed due to the demands of the driving task.

C.2.2.2 External driver vision management

This service covers the provision of vision management to drivers using facilities that are located
outside vehicles. It assumes that all information displays shall comply with the national and/or regional
regulations, taking account of such things as lighting and legibility requirements. The displays must

also be provided at suitable locations in the road network at which drivers are able to
properlyreas S A SR S
an ynav

, v

ailable parking location can be avoided.

C.2{2.3 Pedestrian and cyclist vision management

Thip service covers the provision of provision of vision management to pedestrians and cy
displays that are located on and adjacent to the part of the road network thatthey are permi
It apsumes that all information displays shall comply with the national ahd/or regional r
taking account of such things as lighting and legibility requirements. The.displays mustalso 4
at spitable locations in the parts of the road network used by pedestrians and cyclists at whi
ablg to safely and properly react to the information being provided; e.g. it is safe to cross

roafl network used by another road based transport mode.

C.3 Automated vehicle operation

C.3|1 Introduction

Thi
driy
too
plat

5 service group covers either the automatiofy of the vehicle driving process, creating a
ring environment, or partially automated.operation supporting drivers. For public transpq
s can be used to permit vehicles to be alighed properly at stops, assuring access either to s
forms or specific access for disabled travellers (e.g., wheelchair lifts, bus lowering mecha

C.3|2 Constituent Services

C.312.1 Automated highway operation

Thip service enables_ veliicles to operate without the intervention of their drivers over 3
tramsport network ©r'specific part(s) of the road network that are equipped for automat
operation. Only suitably equipped and operating vehicles shall be allowed to access the
trapsport netwofrk or these part(s) of the road network, the drivers of all other vehicles beir

to find alternative routes.

Onde ithaSentered a dedicated transport network or a part of the road network equipped fol
opefrdtion the vehicle shall be controlled and guided along the road within certain constra

safely and
n reach, or

lists using
[ted to use.
egulations,
e provided
ch they are
part of the

‘hands off’
rt, specific
hme-height
hisms.

dedicated
ic highway
dedicated
g required

automatic
rnts. These

conStraints Siratt comprise tie fottowing:

equipped for automatic highway operation;

Road keeping - keep within the dedicated transport network or specific part of the road network

Lane keeping - keep within the lane occupied at the start of the dedicated transport network or

specific part(s) of the road network assigned to automatic highway operation and only change lanes

in response to specific command(s);

Speed - maintain the speed required by the dedicated transport network or specific part(s) of

the road network equipped for automatic highway operation, only changing speed in response to

specific command(s);
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Headway - maintain the appropriate headway with the vehicle in front taking into account speed,
road conditions and the operating condition of the vehicle, e.g. effectiveness of brakes.

It shall be possible for suitably equipped and operating vehicles to join and leave the dedicated transport
network or the specific part(s) of the road network that are equipped for automatic highway operation
at places other than their beginning and/or end. Whatever the reason, the joining or leaving shall be
accomplished 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.

Should the vehicle suffer a problem that prevents it from following the automatic highway operation,
it shall either move into a safe area of the transport or road network without detrimental effgcts
on the safg¢ty of other vehicles using adjacent parts of the transport or road network, or come’to a
complete stop. In both cases the driver and/or passengers shall be informed about what haschappened.
Also shoulfl the mechanism(s) used to implement the automatic highway operation cease, to operate
correctly, 41l vehicles shall either revert to driver operation in a manner that is safe for all'yehicles uging
the transpprt or road network, or come to a complete stop. In both cases a warning indication shalll be
provided t¢ the drivers and/or passengers.

C.3.2.2 Automated low-speed manoeuvring

eed
hall
hen

This servi
manoeuvel
be possible
revertton

fe shall enable suitably equipped and operating vehicles to carry out specific low sp
s automatically, i.e. without the active participation of thé driver in the manoeuver. It §
for the driver to cancel this mode of vehicle operation atany time and for the vehicle to t
brmal driver operation.

It shall be
driver and
operation

vehicle, thg
the vehicle
and of othe

the
In in
the
ver,
ints

possible for the initiation of the automatic lows;spéed manoeuvring to be initiated by
for all other vehicle warning facilities such as these that detect objects close by to remai
luring the manoeuver. If more than one type of low-speed manoeuver is available from
selection shall be easy and clear for the dxiver to make. When carrying out the manoeu
shall take whatever action is necessary to ensure it maintains the safety of its occups
r users of the dedicated transport orkroad network.

If for any
shall provi
requested
dedicated {

reason the vehicle is unable to'start or complete the automated low-speed manoeuve
He an immediate warning tosthe driver. The vehicle shall immediately cease to carry out]
Imanoeuver without adversely affecting the safety of its occupants and of other users of
ransport or road netwatk:

r, it
the
the

C.3.2.3 Automated Parking

This servi
automatics

e shall enable suitably equipped and operating vehicles to carry out parking manoeuy
lly, withoutthe driver participating in the operation of the vehicle.

yers

It shall be
driver fror

possible for the initiation of the automated parking manoeuvers to be started by
h inSide or outside the vehicle. If the driver is outside the vehicle, then the communica

mechanis

Shall ensure that the driver is only a short distance away and so can be reasonable expe

the
Fion
ted

to be within visual sight of the vehicle. When carrying out the automated parking, the vehicle shall take
whatever action is necessary to ensure it maintains the safety of itself and of other users of the parking
facility, or if parking at a roadside location, other road users.

If for any reason the vehicle is unable to start or complete the automated parking, it shall provide an
immediate warning to the driver, through an external mechanism if the driver is not in the vehicle, or
internally if the driver is present. The vehicle shall then immediately cease to carry out the automated
parking without adversely affecting the safety of itself and of other users of the parking facility, or if
parking at a roadside location, other road users.
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C.3.2.4 Adaptive cruise control

This service shall enable the vehicle systems to be instructed to automatically maintain a selected range
or distance from the forward vehicle as it travels through the dedicated transport or road network. The
vehicle systems shall maintain this distance regardless of speed changes of the forward vehicle.

The service shall be initiated by a specific input from the driver and shall cease to operate when either
the driver de-selects it, or applies the brakes of the vehicle. An indication of the control shall be provided
to the driver whilst the service is in operation.

C.3.2.5 (‘nnpprafivp adaptivp cruise control

Thip service shall provide an enhancement to the adaptive cruise control by the addition pf wireless
conimunication with preceding vehicles and/or the infrastructure to augment the) adapfive cruise
confrol active sensing capability for connected vehicles. It shall use active sensing data such|as ranging
to fprward vehicle, subject vehicle data, over the air data from other surrounding vehiclef and from
infrjastructure, and driver input to longitudinally control the vehicle via throttle and brake dontrols.

The service shall be initiated by a specific input from the driver and shalcease to operate When either
the|driver de-selects it, or applies the brakes of the vehicle. An indication of the cooperatiye adaptive
crujse control status shall be provided to the driver whilst the service\in operation.

C.3)2.6 Precision docking for public transport vehicles

Thip service shall enable public transport vehicles to dock at any number of specific points in the
dedficated transport or road network with precision. The precision with which the dockipg shall be
achjeved shall enable passenger to enter and/or.leave the vehicle safely and without pny access
conptraints, e.g. curb not the same height as the vehicle entrance or exit and a gap between the curb and
the[vehicle entrance or exit.

It shall be possible for the precision dockingto be achieved either by the driver through guidance being
proyided from the vehicle, or automatically when initiated by a specific input from the driver. Where
and when automatic operation is initiatéd by the driver, the service shall enable the driver fo cancel it
at any time and without any detrimental effects on the vehicle passengers, any passengers|waiting to
boalrd the vehicle, or any other users of the dedicated transport or road network.

C.4{ Collision mitigation/avoidance

C.4/1 Introduction

The collision mitigation/avoidance service group includes the use of sensors and control fystems to
det¢ct potentigl for collisions either between vehicles or between vehicles and other obje¢ts in their
surfounding-areas. It shall be possible for each service in this group to prompt the driver to take action
or :1utomatically initiate some form of avoiding action in a way that is not unsafe for other rdad users.

C.4.2 Constituent Services

C.4.2.1 Longitudinal collision mitigation/avoidance

This service shall enable vehicles to avoid collisions with other vehicles and/or objects that appear to
be in the predicted trajectory of the vehicle. It shall rely on the use of obstacle detection and tracking
systems so that the likelihood of an impact can be determined, thus precipitating the need (or not) for
the vehicle to take avoiding action. The service shall be able to communicate the need for action to the
driver of the vehicle by suitable warnings. Even if this does not in itself prevent a collision, it shall lead
to a mitigation of its effects dependent on the speed and content of the driver’s action. It shall also be
possible for the speed of the vehicle to be modified to prevent the collision if the driver takes no action.
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C.4.2.2 Lateral collision mitigation/avoidance

This service shall enable vehicles to avoid collisions with other vehicles and/or objects that appear to
be outside the predicted trajectory of the vehicle. It shall rely on the use of systems (such as sensors
and control systems) in the vehicle to monitor the potential hazards to the vehicle in lane keeping,
lane changing, entering and leaving high-speed roads and overtaking. The service shall be able to
communicate the need for action to the driver of the vehicle by suitable warnings. Even if this does not
in itself prevent a collision, it shall lead to a mitigation of its effects dependent on the speed and content
of the driver’s action. It shall also be possible for the speed of the vehicle to be modified to prevent the
collision if the driver takes no action.

C.4.2.3 Intersection collision mitigation/avoidance

This servide shall enable a vehicle approaching a road intersection to avoid collisions with other vehicles
that are apjproaching the same intersection. It shall rely on the use of systems (such as, Sensors and
control sygtems) in each vehicle to monitor the progress of other vehicles toward the intersection. When
a vehicle determines that it is going to collide with another vehicle approaching the same intersectfion,
it shall be possible for this service to request that the vehicle systems modify its'speed to prevent|{the
collision and to alert the driver of the vehicle to the reason for the change of its speed. However if this
does not rgmove the possibility of a collision the driver shall be advised of-the avoiding action that

needs to by
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readiness service group covers the use of monitoring and warning systems for all type
their drivers. They cover both the conditiofis of the vehicles themselves and the condit
surrounding the vehicle.

hnstituent Services

ehicle internal systems monitoring

e shall enable the operation/of internal systems within the vehicle to be monitored. It sha
for the monitoring action to in any way affect the operation of the vehicle internal systg
he passive monitoring-The data collected through the monitoring process shall be proceg
and when abnermal operation is detected, suitable indications shall be provided to
hese circumstarnces, the driver shall be expected to take all necessary actions to ensure
e vehicle, its\0ccupants and other road users.

Vehicle'external conditions monitoring
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This servide(shall enable to vehicle to monitor the external conditions existing in its current locatiop. It
shall be pos_Bl_f_rh—ﬁrrk_l—l'ﬁ'f_rh_l‘l_Wﬁ'lﬁ € for this monitoring to take place in reat time and for the collected data to be updated
as and when the conditions change. Indications of the conditions shall be made available to the driver as

aresult of specific inputs, although once the indications appear it shall be possible for them to continue
until specifically cancelled by the driver.

C.6 Pre-crash restraint deployment

C.6.1 Introduction

This service group covers the determination of the need to deploy crash restraint systems because a
potential collision is imminent. It includes anything not already covered by services identified by ISO
TC22.
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C.6.2 Constituent Services

C.6.2.1 Pre-crash restraint deployment

This service shall enable the need for crash restraint systems to operate when it is detected that a
potential collision is imminent. It shall be possible for the operation of the systems to be initiated
automatically without any input from the driver, or any of the other vehicle occupants (if present). When
the operation of the systems is initiated, a suitable indication shall be provided within the vehicle, for
the benefit of the driver (and any other occupants if present) and for those who respond the occurrence
of the collision, e.g. emergency services.
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Annex D
(normative)

Freight transport services domain

D.1 Intreduction

This doma]n covers the management of the operation of commercial vehicle fleets and the movemernt of
freight, indluding activities that expedite the authorization process for freight to move across natiInal
and jurisdictional boundaries, activities that expedite inter-modal transfers of freight and the operafion
of freight viehicles that use telematics applications to enhance their operation and management.

This domain includes the following service groups:

1. Commercial vehicle pre-clearance - see D.2 et seq.;
Commercial vehicle administrative processes - see D.3 et seq:;
Automfated roadside safety inspection - see D.4 et seq.;

Commeprecial vehicle on-board safety monitoring - see D.5 et seq.;

Intercity freight transport fleet management - see D.6 et'seq.;

2
3
4
5
6. Internjodal information management - see D.7 et seq;
7. Management and control of intermodal centres.- see D.8 et seq.;
8. Management of dangerous freight - see D.9'¢t seq;

9. Management of heavy vehicles - see D.109 et seq,;

10. Management of local delivery vehicles - see D.11 et seq;

11. Telemgtics applications for regulated vehicles (TARV) - see D.12 et seq.;

12. Freighf transport contentidentification and communication - see D.13 et seq.

D.2 Commercial vehicle pre-clearance

D.2.1 Infroduction

The commercial vehicle pre-clearance service group provides services that enable commercial vehigles,

including trucks and buses to have credentials and other documents, safety status and weights checked
automatically at normal road speeds. A principal objective of this service is to effect pre-clearances
with minimal disruption to the vehicle journey and the general flow of traffic.

D.2.2 Constituent Services

D.2.2.1 Weigh-in-motion

The service shall detect and record information about individual wheel and axle loads imposed by
vehicles as well as their gross vehicle weights as the vehicles move over a measurement point. The
collection of this information shall be accomplished without the need for a vehicle to stop.
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It shall be possible for the service to support the non-stop preclearance service (see D.2.2.2) at normal
speed and/or the precision weighing of individual vehicles at reduced speed. It shall also be possible for
this service to support other services such as, access control, infrastructure protection and monitoring,
road user charging, law enforcement and infrastructure planning.

D.2.2.2 Non-stop preclearance

This service shall enable the safety, credential, and size and weight data for transponder-equipped
vehicles to be electronically checked before they reach an inspection site. It shall be possible for
only 111egal or potentlally unsafe vehlcles to be selected for the requlrement to enter the site for an

e S e : : rompliance

Cks at welgh statlons ports of- entry, and other 1nspect10n sites.

2.3 Vehicle safety records monitoring

i service shall enable the safety records carried on-board a vehicle to be accessed and mgnitored as
vehicle passes a suitable interrogation point in the road network. The cdllection of the ipformation
confaining the records from the vehicle shall be accomplished without the heed for the vehijcle to stop.
It shall be possible for the collected information to be used to check that'the vehicle and/or itfs cargo are
notlin breach of any safety regulations.

D.3 Commercial vehicle administrative processes

D.3.1 Introduction
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5 service group enables a number of individual:services to be provided to commercial vi
rers and operators and/or freight shippers. They shall be able to exchange information ak
rements, including those that utilise different transport modes, to automatically identi
exchange emergency response information about dangerous goods, to purchase anny
vehicle credentials, using communications and computer technologies. It shall be poss
Fices in this group to enable these credentials to include those necessary for the crossing
national boundaries.

2 Constituent Services
2.1 Freight movement information exchange
service shall previde information exchange necessary for the movement of freight b

rmation to-fe exchanged includes that for motor transport within the international sy
shall satisfy the requirements of both businesses and governmental organizations.

5 service is applicable to freight shipments that originate in one country and terminate
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D.3.2.2 Automatically identify, monitor and exchange of emergency response information for
dangerous goods

This service shall provide for the application of automated identification, monitoring and exchange of
emergency response information for dangerous goods carried on board road transport vehicles. It shall
be possible for such information to include the identification, quantity, and current condition of the
dangerous goods, such as its pressure and temperature, as well as any relevant information that shall
be required if an emergency response is needed. Suitably equipped vehicles carrying dangerous goods
shall be able to respond to queries regarding their status from authorised organisations or self-initiate
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a message to such organisations. It shall be possible for the information to be transferred to authorised
organisations by whatever communications means are appropriate to that roadside system.

D.3.2.3 Automated credential filing

This service shall enable the automated filing of credentials about commercial vehicles and drivers.
It shall be possible for this to be done electronically, i.e. application to application across either fixed
line or mobile interfaces, or through manual entry to an application by a commercial vehicle fleet
administrator or a commercial vehicle owner/driver.

The crede

tials for a commercial vehicle shall include information that comprises any or all of

the
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accepted, @

nd once entered it shall be possible to update any or all of the following as the vehicle catj
bned work duty:

bthod of attachment;

" information, e.g. carrier identification, identity of vehicle within a fleet\and details of v
ing licences currently held, plus if not held elsewhere, contact details;

information, e.g. type of cargo and whether or not it is classified.as HAZMAT or explo
al, plus its origin, its destination, who owns it and who is paying)for its shipment;

Trip infformation, e.g. origin, destination, way points (including places where cargo is to be colle(

dropped off and stops made for regulated driver rest stops), expected times of depart
Fival, plus the route;

information, e.g.identity, qualifications (i.e. are theyqualifies to drive the vehicle), experie
r of hours worked and details of any licence endorsements.

e shall enable the credential information-to be either or temporary, with a time of ex
ided for the latter. Credential information about the cargo shall be capable of being 5
bach item, so that where several items-are being carried on one vehicle during one trip, th
different origins and/or destinagtions can be easily identified. The service shall also proy
[iate response to show that the-supplied credential information (or its update) has b
r if not what has to be done for it to be accepted.

D.3.2.4

tomated commercial'vehicle administration
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This service shall enable commercial vehicle fleet operators and/or owner/drivers to purch
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interfaces,
commercig

The servidg

and to collectand report fuel and mileage tax information electronically. It shall be posg
be done eléetronically, i.e. application to application across either fixed line or mo
or throughymanual entry to an application by a commercial vehicle fleet administrator
1 vehicleewner/driver.

e shall enable the following types of credential to be purchased or payments made
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not any cargo is being carried;
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le permits to make specific trips, or carry specific cargos on a variety of identified trips;

particular route, or other commercial vehicle service.

44

Annual, monthly or weekly electronic credentials, i.e. those only valid for a specified period of time;

Temporary electronic credentials, i.e. those only valid for a particular trip, regardless of whether or

Specific situation permits, i.e. those that cover the conveyance of a particular cargo or the use of a
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The service shall also enable the following types of report to be provided or for previously submitted
reports to be updated:

Quarterly reports about vehicle use, including mileage driven;

Electronic vehicle log showing the status of the vehicle, including any maintenance and/or repairs

that have been carried out;

Data about the amount of fuel that has been purchased, including dates, type and quantities;

The creation of any reports required for audit or tax purposes.
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pburchased and payments shall be processed electronically regardless of how they wefe
possibility of additional banking information being provided if required. The servicg
vide an appropriate response to show that the submitted purchase, payment or repor
h accepted, or if not what has to be done for it to be accepted.

2.5 Automated border crossings

5 service shall enable commercial vehicle fleet operators and/or (owner/drivers to s
lired for their vehicles and their cargos to cross internationalhborders and for that

hout stopping, unless for a spot check or for another reasonAt shall be possible for this
tronically, i.e. application to application across either fi%ed line or mobile interfaces,
ual entry to an application by a commercial vehicle fléet administrator or a commer
er/driver.

service shall enable the following data about the vehicle, its cargo and its driver to be|
verified so that it is possible for the vehicle to.ross a national border without stopping:

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 cred

Information about the safety record of the owner and/or operator of the vehicle carrying

Verification of this data shall be processed electronically regardless of how the data was
possibility of additional information and payment of unpaid duties being requested a§
1ired. The senvice shall also provide an appropriate response to show that the submittg
h verified and accepted, or if not what has to be done for this to be achieved.

Automated roadside safety inspection

Details of the shipper, particularly if it is not the owner or the vehicle carrying the cargg;
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D.4.1 Introduction

The automated roadside safety inspection service group includes services that provide roadside
access to safety performance records of commercial vehicle fleet managers, the commercial vehicles
themselves and the vehicle drivers. This shall enhance existing systems of spot checks by providing
inspectors with easy access to current data relevant to the inspection.

D.4.2 Constituent Services

D.4.2.1 Remote access to commercial vehicle safety data

This service shall enable data about the operation and status that is held electronically on board a
commercial vehicle to be accessed from a remote location. It shall be possible for this remote location
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to be at the roadside so that the data is access as the commercial vehicle passes and/or in a central
location, such as a vehicle inspection station, border crossing or centre responsible for some aspect of
road management, e.g. traffic management or toll collection.

The type of safety data that it shall be possible to access remotely from a commercial vehicle shall
include the following:

— Vehicle identity, type, classification, weights (laden and un-laden) and number of axles, plus type(s)
and number of trailers;

— Vehicle maintenance data including details of when the last maintenance was carried out on the
cks

— Vehicl¢ repair data including details of any breakdowns and accidents in which the vehicle [has
sustained damage, plus information about what has been repaired;

— Currernt vehicle operating parameters, included powertrain, brakes and suspension plus tyre wear
and prssures;

— Fuel stiate, i.e. how much fuel is in the tank(s).

All of this dptais to be collected for both the vehicle itself as well as for each ofthe trailers it is towing. Iffany
data cannof be obtained electronically, this shall be reported by the systém responsible for collecting the
data remotely from the vehicle. A report shall also be made if the driverof the vehicle had to be conta¢ted
in order forf the vehicle data to be retrieved, or there are communications link problems of any kind.

D.4.2.2 emote access to commercial vehicle driver data

This servide shall enable data about the current status-and history that is held electronically on bdard
a commerdial vehicle about its driver to be accessed{rom a remote location. It shall be possible for this
remote locption to be at the roadside so that the ddta is access as the commercial vehicle passes and/or
in a centra] location, such as a vehicle inspectionistation, border crossing or centre responsible for spme
aspect of rpad management, e.g. traffic management or toll collection.

The type of driver status and history data that it shall be possible to access remotely from a commercial
vehicle shafll include the following:

— Identitly and qualifications;

— Any lidence endorsements;Wwith nature(s), date(s) and location(s);

— Numbér of hours the.driver has been working since the last rest break;

— Numbér of houks the driver plans to work before taking the next rest break.

If any of thjs data cannot be obtained electronically from the commercial vehicle, this shall be reporfted
by the systém responsible for collecting the data remotely from the vehicle. A report shall alsq be
made if the driver of the vehicle had to be contacted in order for their data to be retrieved, or there are
communications link problems of any kind.

D.5 Commercial vehicle on-board safety monitoring

D.5.1 Introduction

This service group shall cover the use of on board monitoring systems to oversee the safety status of
commercial vehicles, commercial vehicle drivers and cargo during the entire course of the trip, including
the sensing and collection of data about the internal systems of the commercial vehicle, the state of its
cargo and the vehicle driver. It shall be possible for the services in this group to enable results of these
activities to include the provision of warnings to both the driver and/or remote monitoring facilities.
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D.5.2 Constituent Services

D.5.2.1 Commercial vehicle internal systems monitoring

The service shall use on-board monitoring systems to oversee the safety status of commercial vehicles
during the course of their trips. This 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, such as
brakes, tyres and the lighting equipment.
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remote monitoring facilities to store the collected data in such a way that the operation
commercial vehicle can be reviewed to enable such things as the need for repair and/or m
e determined. Provision shall also be made for the collected data to be archived and if req
lable to regulatory authorities responsible for the monitoring of the safety of.vehicle oper]

2.2 Commercial vehicle driver alertness monitoring

service shall use on-board systems to monitor the alertness displayed by drivers of ¢
icles during the time that they are at the vehicle controls. Thigyshall include the real-ti
collection of data about the current alertness of the driver, €g. by monitoring the driver’
ring, throttle and brake inputs.

or remote monitoring facilities, e.g. fleet management systems. In the vehicle, the driy
ted by acoustic and/or mechanical means (e.g. @Wibrating steering wheel). It shall also
the remote monitoring facilities to store the'collected data in such a way that the p¢
he driver on the current trip and/or the hisfory of previous trips can be reviewed to €
gs as the need for rest and/or further training can be identified. Provision shall also be nj
pcted data to be archived and if required made available to regulatory authorities resp
monitoring of drivers’ hours of work:

2.3 Commercial vehicle cargo state monitoring

service shall use on-board-systems to monitor the state of the cargo being conveyed by a ¢
icle (and/or any trailers:it is towing) during the course of its trips. This shall include t

pcted to relate te-one or more of the following:

The current physical characteristics of the cargo like temperature, volume, pressure, 1
weight;

Whererappropriate the status of any on-going chemical or physical processes, e.g. fer
or'evaporation;

The collected data shall be used to prov1de real time warnings to both the CommerCIal Vehlcle driver
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The position of the cargo on the vehicle, particularly if this changes during the course of

the trip;

Any changes in behaviour of the cargo during the trip not covered by the previous points, e.g. the

condition of livestock including the availability of food and/or water.

The collected data shall be used to provide real-time warnings to both the commercial vehicle driver
and/or remote monitoring facilities, e.g. fleet management systems. In the vehicle, the driver shall
be alerted by acoustic and/or mechanical means (e.g. a vibrating steering wheel). It shall also be
possible for the remote monitoring facilities to store the collected data in such a way 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 to be archived and if required made available to the
relevant regulatory authorities.
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D.6 Intercity freight transport fleet management

D.6.1 Introduction

The intercity freight transport service group covers dispatch and tracking of commercial vehicles on
trips to enable the optimisation of use and safety of the vehicles. Thus it includes the use of automatic
vehicle location (AVL) to achieve automatic freight carrier location/container location and vehicle-
to-control centre communications to provide vehicle location and other status information to those

operating fleet management systems.
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ber. It shall be possible for an acknowledgement that the driver of the vehicle has received
instructions to be returned to its dispatching centre. Again the possibility that a vehicle ca
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ds Development Organisations in conjunction with ISO TC204.

D.7.2 Constituent Services

D.7.2.1 Vehicle and container arrival information exchange

The users of this service are fleet managers and intermodal carriers and the managers of freight
storage nodes.

D.7.2.2 C

ustomer freight information access

The users of this service are customers and shippers.
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D.7.2.3 Freight container tracking

This service shall enable the automatic determination of the current physical location of a freight
container. It shall be possible 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 it shall be 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.

This service shall also enable an information service to be provided for the organisation(s) that
contracted with the carrier(s) to move the container can track its current location and status.

D.§ Management and control of intermodal centres

D.8.1 Introduction

Thip service group includes services that manage the operation of the intérmodal centres. It differs
fromn other services in this domain because it concerns the facilities and not the commercjal vehicles
or goods containers themselves. Services in this group include managing the operation off the modal
intgrchanges, and managing the personnel concerned with the transpertation of the goods.

D.8.2 Constituent Services

D.8|2.1 Intermodal centre facility management

The service shall enable the co-ordinated handling~6peration of the facilities at intermodglal centres
inclﬁding modal interchanges. It shall include the planning and management of all internal rg¢sources of
an intermodal centre for freight transhipment, ie::

— | The handling equipment, e.g. gantry cranes;
— |Any internal means of transport faxgoods, e.g. conveyor systems, straddle carriers and mopile cranes;
— |Storage areas and storage facilities, e.g. cold stores;

— | The management of the personnel that work in the facilities.
Theg “operation” covered(by this service shall comprise the elements of the full handling chaip, i.e.
— | The receipt of cargo;

— | The handling of cargo within the facilities:

— | The storage and re-arrangement of received consignments to enable distribution to g variety of
destipations and using different modes of transport;

— LThe onward despatch of previously received cargo

The service shall support the organisation and monitoring of all associated planning and management
processes required by the intermodal centre for its operation.

D.8.2.2 Intermodal vehicle and container control

The 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. In the context of this service, it
shall be possible for intermodal vehicles to be units like swap bodies, trailers or semitrailers. However
it shall also be possible for this service to include specialist vehicles that are capable of using more than
one transport mode, e.g. road-rail trucks.
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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 and ships).

D.9 Management of dangerous freight

D.9.1 Introduction

This service grou ith
the movenjent of dangerous goods, 1nclud1ng the monltorlng of their status and condition and their
movement([through the road transport network and any other transport modes that are to be.usefl. It
also includes the exchange of information with organisations responsible for the actual tradsportation
of the dangerous goods.

D.9.2 Copstituent Services

D.9.2.1 Dangerous goods movement data collection and sharing

The servide shall enable the collection and sharing of data that gives an overview of the planfped,
approved dnd on-going transport of dangerous goods in a defined geographic area. It shall be possiblég for
this geogrgphic area to be defined by national, state, region, county-or/city administrative boundaties,
or be within part of a nation, state, region, county or city, or covernmultiple combinations of these.

The service shall give information about the transport of dangerous goods to a range of interegted
stakeholders such as the police, emergency services and road authorities. This information shall
comprise the following:

— The ngture of the “danger”;

— The qyantity of the goods;

— The type(s) of vehicles transporting the goods;
— The planned route that the vehicles'shall take;

— The pagsition(s) or the vehicle(s) in real time, which shall be collected from sensors on-board|the
vehiclg(s).

It shall alsp be possible to.make the data available to experts in the transport of dangerous goodp so
that advicq on routes and'the need for precautions in the event of incidents made available for potential
use by the police, emergency services and road authorities

D.9.2.2 Dangérous goods movement data registry

The service shall provide 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 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.

The data shall cover the planned, approved and on-going transport of dangerous goods. It is anticipated
that this data is to be used for the provision of other service for the transport of dangerous goods, e.g. the
service described in D.9.2.1. It shall be possible for the data to be archived and used as a historic record
of when, how and by what route particular types of dangerous goods were transported in the past.

D.9.2.3 Dangerous goods movement fleet coordination

The service shall support the despatching of a vehicle to transport dangerous goods either from
within a fleet of vehicles, designed for that purpose, or a specially designed vehicle from within a fleet
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or vehicles design to transport all types of goods. The service shall enable the following despatching

acti

ons to be carried out:
The planning and issuing transport orders to drivers and despatchers;

The real time monitoring of the status of the vehicle;

The real time tracking of the vehicle position during both the transport of the dangerous goods and

any movement of the vehicle after the goods it was conveying have been unloaded;

The real time monitoring the condition of the dangerous goods;

Thd
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The real time monitoring of the operational state and status of the vehicle;

driver to handle a vehicle conveying dangerous goods.

service shall also provide facilities for two way communication with the driver of the ve
e and/or data communication and shall enable instructions to be givenxto the driver
fer to report any events that might affect the dangerous goods being,eonveyed by the veh

2.4 Dangerous goods movement police / safety coordination

5 service shall provide support to enable the coordinatioit of the activities of police
vant emergency services plus road authorities for the trarsport of dangerous goods. 1
1 provide the following facilities:

The planning, registration and approval process for the route to be used to move each
item of dangerous goods;

The identification and implementation of,safety measures that shall ensure the safe ti

information to road authorities, emergency services, plus other relevant stakeholders.
The real time monitoring of theimevement of the vehicle(s) conveying the dangerous go
The provision and implementation of escorting measures, e.g. escort vehicles.

service shall be able to/support different stipulations for route choice, objects to be avo
rhich movement can take place and other transport related factors (e.g. weather), depen
ire of the dangeros’)goods that are to be transported.

2.5 Dangerous goods movement location monitoring

if service\shall enable the real time determination of a position and the tracking of a vehi

[ies dangerous goods. The position shall be sent together with a vehicle ID to central sy
poSition data is assigned to a digital map so that the movement of the vehicle can be

hn-operator. If the “centre” is not one that is operated by the road authority(ies) thro

The real time monitoring of the state of the driver, paying particular attention té)the ability of the

hicle, using
ind for the
icle.

and other
'he service

and every

ansport of

the dangerous goods. These measures my include such things as the closure of roads, andl providing

ds;

ided, times
ling on the

tem where
monitored
gh whose

jurisdiction(s) the dangerous goods are being transported, then it shall be possible for the collected
data to be made available to such (a) centre(s).

It shall also be possible for this data to be stored and archived so that a historical record of the
movement of the dangerous goods can be provided. This archived data shall be readily available for

sub

©IS

sequent retrieval and analysis by a relevant organisation.
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D.10Management of heavy goods vehicles

D.10.1 Introduction

This group includes services that are related to the movement of vehicles that are either carrying heavy
goods or because of the nature of the goods they carry have an abnormally high un-laden weight. Thus
these vehicles are defined as those that because of their gross vehicle weight need some form of permit
to travel through the road network. Also included is the monitoring of these vehicles to check that they
have not used parts of the road network that are inappropriate for their weight.

D.10.2 Copstituent-Services

D.10.2.1 Heavy goods vehicle data collection and sharing

This servige shall provide an overview of planned, approved and on-going movement ©of’heavy gdods
vehicles infa defined geographic area. It shall be possible for this geographic area;to be defineq by
national, state, region, county or city administrative boundaries, or be within partof a nation, stfate,
region, county or city, or cover multiple combinations of these.

The servicg shall enable the real time collection and provision of information-about the movements of
heavy goods vehicles to a range of interested stakeholders such as the police and road authoritieq for
shared use] It shall enable the collection and sharing of the following data:

— The ngture of goods, e.g. its weight and dimensions;
— Data about the heavy goods vehicle, e.g. gross vehicle weight,;dimensions and gross weights per gxle;
— The rojute that the heavy goods vehicle is to take;

— The repl time position of the heavy goods vehicleas’it moves along its route.

It shall be |possible for this collected data to be made available to and shared with all relevant rjoad
authoritied and other authorities that have thie'potential to be affected by the passage of the hdavy
goods vehifles, e.g. organisations providing utilities that make use of underground cables, pipes, etq. on
or near thg route to be used.

D.10.2.2 Heavy goods vehicle registration processing

This servige shall provide facilities that enable the support of the process by which the transpoit of
heavy goods can be registered. These facilities shall include:

— The planning and dpproval of the route that the heavy goods vehicle is to take;
— Theregistratioh.and approval process for heavy goods vehicles;

— The prjepdaration of any safety measures that the is required for the movement of the heavy gdods
vehiclg, €.g. closure of roads, plus informing authorities and other relevant stakeholders;

— The provision of escort services for the heavy goods vehicle movement;
— The real time monitoring of the movement of the heavy goods vehicle along its planned route.

The service shall be able to support different stipulations for route choice, objects to be avoided, times
at which movement can take place and other transport related factors (e.g. weather), depending on the
weight of the heavy goods vehicles.

D.10.2.3 Heavy goods vehicle location monitoring

The service shall enable the continuous and automatic determination of the location of a heavy goods
vehicle during its journey through the road network. It shall be possible for this data to be sent to the
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dispatching centre from which the vehicle’s journey can be monitored by an operator. If the “centre” is
not one that is operated by the road authority(authorities) through whose jurisdiction(s) the dangerous
goods are being transported, then it shall be possible for the collected data to be made available to such
(@) centre(s).

This service shall enable the position of the heavy goods vehicle to be displayed by an appropriate
mechanism to the operator in the despatching centre from which the movement of the vehicle is being
monitored. It shall be possible to check that the vehicle is following its previously determined route,
or if this route has not been produced, to check that the vehicle does not use parts of the road network
which it must not access due to its weight.

D.11 Management of local delivery vehicles

D.1/1.1 Introduction

Thip group includes services that are related to the management of the movement of vehicles that are
making freight deliveries and/or pick-ups within a confined geographic area*Thus on their|trips stops
must be made to load/unload freight at two or more locations, necessitating the optimisdtion of the
roufes and sequence with which the trips are made. It shall be possible for services in th{s group to
include the need provide information about the management of access to zones within the road network
and| the availability of parking to enable freight to be loaded/unloaded.

D.1j1.2 Constituent Services

D.1[1.2.1 Delivery vehicle fleet tracking

The service shall enable the continuous and automatic determination of the location of a deliviery vehicle
as it makes its deliveries and/or pick-ups. It shall be possible for this data (including timg, date and
vehjcle identity) to be sent to the dispatchingcentre from which the vehicle’s journey can beJmonitored
by 4 fleet operator.

Thip service shall enable the positientof the vehicle to be displayed in the despatching cdntre by an
ap%opriate mechanism. It shall be*possible for this to be done for all vehicles of a fleet o that the

flegt operator obtains an overview of the positions of all vehicles and monitor their progresg with their
deliveries and/or pick-ups.

D.1[1.2.2 Delivery vehicle fleet dispatching

The service shall support the communication between delivery vehicles and their dispatcling centre
durfng freight d€liveries and/or pick-ups. It shall ensure that status information on the vehicle, its cargo
and|its progress'with the current transport task(s) is sent to the despatching centre.

Thd service shall also enable transport orders and instructions to be sent from the fleet opefator to the
vehjcle drlver It shall be p0551b1e for these 1nstruct10ns to 1nclude the changes to the route to achieve
which the
deliveries and/or pick-ups are made. The ability of the driver to provide an acknowledgement that the
changes have been received and understood shall also be included.

D.11.2.3 Delivery zone and parking information services

The service shall enable drivers of vehicles making deliveries to be provided with information about the
availability of parking to enable the freight in their vehicles to be loaded/ unloaded. It shall be possible
for this to be done prior to the start of and/or during the delivery and/or pick-up trip.

If no parking is available for the required loading/unloading, the service shall enable the driver to
be provided with directions to a location where the vehicle can be parked until it is possible for the
loading/unloading to commence. It shall be possible for this location to be a dedicated delivery vehicle
parking area, or a roadside location that does not cause disruption to other road users.
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D.12 Telematics applications for regulated vehicles (TARV)

D.12.1 Introduction

This service group embraces the framework for a range of Telematics Applications for Regulated
commercial freight Vehicles. The overall scope includes the concept of operation, legal and regulatory
issues, and the generic cooperative provision of services to regulated commercial freight 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 approval and

auditing of service providers.

D.12.2 Co

nstituent Services

D.12.2.1 Procedures, and enforcement provisions for the providers of regulated services

This servi
of the nec
procedure

ce shall enable the monitoring and enforcement of regulated vehicles @and the appr
bssary procedures by an approval authority. The monitoring, enforcemernt and necesg
b are expected to be generic and independent of a specific application-qr platform’

D.12.2.2 Provision of system security

This servig
service plu
privacy av

e address both hardware and software aspects for TARV aiid includes the certification
s the auditing of a service provider so that client confidénce can be maintained and risk
ided. It also includes the management of security for messages, identities and access cont

D.12.2.3 Provision of vehicle information

This servig
use by in-v
intelligent
relevant w

which they

D.12.2.4 Provision of vehicle access management

This servic
managed h
shall be po
carried by
regulatory|
to another
provided t
unregulate

e shall enable generic basic vehicle data to be*provided to application service providers

pval
ary

of a
s to
rol.

for

ehicle systems in the provision of other services and to support interoperable cooper

operate, so that it is possible forthe expected services to be provided.

e shall provide vehicle access to certain parts of a geographical area to be monitored
y an appropriateregulatory authority or its nominated and approved service provide
ssible for access,testrictions to be applied, particularly if any part of the consignment b
the vehicleds classed as ‘dangerous goods”. The service shall enable the identity of
authority and/or the service provider to change as the vehicle moves from one jurisdic
through\the course of its movement of freight. It shall be possible for the service tq
hrough-a framework that is either regulated using common standards for communicatio
d-and by one, or multiple service providers.

transport systems. Within the data provided by this service shall be items that are ¢nly
ithin a particular jurisdiction, or to atelass of TARV within a jurisdiction. Equipped vehicles
operating internationally must carry all of the:additional data required by all of the jurisdictions wi
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D.12.2.5 Provision of remote tachograph monitoring

This service shall provide a vehicle tachograph to be remotely monitored by an appropriate regulatory
authority, or its nominated and approved service provider. It shall be possible for 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. It shall be possible for 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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D.12.2.6 Provision of Emergency messaging system/eCall

This service shall provide the provision of the ‘Emergency Messaging System/eCall’ to vehicles by an
appropriate regulatory authority, or its nominated and approved service provider. It shall be possible
for 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. It shall be possible for
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.

D.12.2.7 Provision of driver work records

Thi

appjopriate regulatory authority, or its nominated and approved service provider. It shall

for

from one jurisdiction to another through the course of its movement of freight. It shall be j
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identity of the regulatory authority and/or the service provider to change as the vehicle n
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5 service shall provide some or all of the work records for a vehicle driver to be proy
Lhe identity of the regulatory authority and/or the service provider to change as'the vel

service to be provided through a framework that is either regulated using.cemmon stg
munication or unregulated and by one, or multiple service providers.

P.2.8 Provision of vehicle ‘mass’ monitoring

1latory authority, or its nominated and approved service pro¥vider. The service shall makg
this ‘Mass” to be monitored to enable the regulatory atithority or its nominated ang
ice provider to implement jurisdictional control and enfércement, for the identity of the
pority and/or the service provider to change as the ¢ehicle moves from one jurisdiction

er regulated using common standards for communication or unregulated and by one,
Fice providers.

2.2.9 Provision of vehicle location, speed and consignment data
5 service shall provide suitably equipped vehicles to be monitored so that their loca

Ilatory authority, or its nominated and approved service provider. It includes the extra
is required when the conSignment is classed as ‘dangerous goods’. The service shall

jurisdiction to another.through the course of its movement of freight. It shall be poss

munication or unisegulated and by one, or multiple service providers.

2.2.10 Provision of vehicle parking facilities

ded to the
be possible
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5 service shall provide for the ‘Mass’ of a suitable equipped vehicle:to be monitored by an gppropriate

it possible
| approved
regulatory
to another
ork that is
br multiple

ion, speed

details of the freight consignnient being carried can be continuously provided to an gppropriate

monitoring
enable the
hoves from
ble for the

rice to be provided-through a framework that is either regulated using common standards for

5 seryice shall provide the use of parking facilities by suitably equipped freight ve

mana
to:I:

géd'in the most efficient way that is possible and practical. The management shall enable vehicles

}icles to be

aKke bookings for access to and egress from designated parking facilities. It shall be possible for

these facilities to be provided for the loading and/or unloading of consignments of goods and/or for
secure parking during statutory driver rest periods, or whilst waiting for a loading or unloading
parking space to become available. The service shall be available from one suitable provider (or multiple
suitable providers), the identity (or identities) of which are able to be different (or the same) for each
and every parking facility.

D.13Freight transport content identification and communication

D.13.1 Introduction

This service group includes services that enable the identification of the content of freight shipments
that are being transported by land. The identification can be for particular items or packages of
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freight and containers that are used to carry freight, regardless of whether they are empty or full. It
also includes a service that provides communications to transfer the identification data between the
item of freight (or container) and a data collection point at which data can be fused for use by various
organisations to provide other services.

D.13.2 Constituent Services

D.13.2.1 Collection of freight transport identification data

This service shall provide for the collection of identification data about freight that is being transported
by land andT i i i X i
particular [item of freight, a freight package, or a container in which freight is being carried, or.ca
carried begause the container is currently empty.

D.13.2.2 Gommunication of freight transport identification data

This servige shall provide for the communication of data that identifies freight being transported by
land. It shdll be possible for the data to relate to an individual item of freight,-a freight package, pr a
container darrying freight, or an empty container. The actual data transfer shall-ise one or more of{the
currently gvailable international standards and is to be between the freight and a data collection pgint,
at which all collected data shall be fused in a coherent manner.
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Annex E
(normative)

Public transport service domain

E.1 lhfrnd“rtinn

TITCT O TTTCTIUIT

Thif domain covers the management of public transport (transit) to enable them to provifle services
that operate more timely and efficiently and the provision of operational information-to the operator
and| user, including multimodal aspects.

Thif domain includes the following service groups:
1. [Public transport management - see E.2 et seq.;

2. |Demand responsive and shared transport - see E.3 et seq.

E.2Z Public transport management

E.2|1 Introduction

Thip service group covers the operation, planning‘and management of public transport pperations,
including the application of public transport scheduling and planning systems for assuring reliable
conpections with minimum between different’modes (e.g., bus and rail services). It al§o includes
the|provision of real time information on_ yehicle location and status, enabling the identjfication of
depprtures from schedules and dynamic“rescheduling. This also includes the monitoring of public
tramsport vehicle status such as passenger loadings and vehicle systems.

E.2|2 Constituent Services

E.2J2.1 Public transport(opéerational management

Thip service covers thiesnormal operation of public transport vehicles that are scheduled] for use in
earping revenue through the conveyance of passengers. The service includes operational planning which
includes the design and planning of operator, vehicle and route schedule, dispatching and sgecial event
plalrning activitiés, plus emergency and incident planning activities with other transportatign agencies.

E.2{2.2 Public transport fleet management

Thi} sérvice covers the management of public transport vehicles to provide for reliable servjice to meet
customer demand. It includes the management of headways between public transport vehicles including
service pull outs, special event public transport services and public transport vehicle availability.

E.2.2.3 Public transport vehicle equipment monitoring

This service covers the need of public transport organisations to collect and monitor data from vehicle
internal systems to support vehicle maintenance operations. The capability enables public transport
organisations to improve their vehicle maintenance practices, by allowing the vehicles’ performance
to be monitored, so that they can be brought into the maintenance facility if needed. Data collected
from vehicles includes operating data, diagnostic data and data about the on-board environment for
passengers, plus data about the way that the driver is using the vehicle.
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E.2.2.4 Public transport service monitoring and scheduling

This service covers the collection, monitoring and managing of planned public transport services and
service consumption. It includes the provision of real-time information on vehicle location and status,
enabling the identification of departures from schedules, the monitoring of service consumption such
as passenger loadings, use of lifts, bicycle racks, and other passenger related amenities. Performance
measurement supports public transport demand management strategies and planning activities, plus

support for improvements in the operations of public transport services.

E.2.2.5 Public transport operational strategies

This servig
weather, ¢

strategies

more flexi
manageme
(particulaf
provided, t

E.2.2.6 Public transport wayside status display

This servidg
It shall be

0
are perfor?ning as well as other locations such as transport interchlianges, retail shopping outlets,

e shall enable the collection of service and equipment performance, as well as data sug
ngestion and historic performance information, so that it is possible for various operati
to be put in place to improve public transport speed and reliability, as well as en
ble services for public transport customers. These more flexible services include dem
nt and integrated corridor management, the protection of connections between serv
when services are disrupted), deviations from fixed routes to enable a befter service t
raffic congestion avoidance and priority at road traffic signals.

e shall provide the display of information about public transport services at wayside locati
ssible for these locations to be where public transport yéhicles stop on the routes that

h as
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and
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and

c places. The information that is provided shall becable to be static information and show
es serve the location of the display and their scheduled times of arrival and departure and/or
nformation showing when vehicles on the routesserving the display location are expected to
pd on their current location.

other publ
which rout
real-time i
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E.3 Demand responsive and shared transport

E.3.1 Infroduction

This servife group covers the provision of on-demand transport services to individuals and/or
groups of fravellers. It addresses both/the needs of commuters by providing a viable shared transjport
alternative to the single occupancy/private car and also addresses the needs of specific groups quch
as elderly and disabled and the.needs of those wishing to move a particular item of freight from [one
location tofanother.

The services in this graGp'shall enable users to request on-demand transport by specifying their orjgin
and destinftion plus.any special needs they have such as carrying a baby buggy, using wheel chair ljfts,
etc., or other speciakservices for the disabled. The most appropriate type of vehicle covering a corridor,
or area, shpll then-be despatched to the traveller by a dispatching system. It shall be possible for|the
types of vehjcles'deployed on this service group to include buses of any size, vans and taxis.

E.3.2 Constituent Services

E.3.2.1 On-demand public transport fleet management

This service shall provide for the management of the fleet of vehicles that are employed in providing
on-demand public transport services. It shall also include the following facilities:

— The real-time scheduling and planning of routes for these vehicles so that they can serve the
demands of travellers in the optimum way;

Monitoring the performance of the vehicles so that they can be properly maintained;
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Monitoring the vehicle drivers to ensure that they are driving vehicles for which they have the
necessary skills and do not exceed their maximum permitted hours between rest breaks.

It shall be possible for the vehicles and/or drivers used in this service to be managed by one or more
agencies. Each agency shall be able to carry out its management activities either centrally, or through
a mechanism that promotes self-governance for drivers and their vehicles. If the self-governance of
drivers and their vehicles is used, then they shall only be provided by information about the demand for
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.

E.3
Thi

to
con

E.3

Thi
of f
of t
ava
any|
inte

th have request on-demand public transport. This means scheduling the most appropri

5 service shall provide for the management of the way that vehicles are “shared” amengs

ick-up the traveller at the requested time and taking them to their desired ‘destina
bining this individual request with all the other transport requests from travellers.

2.3 On-demand freight transport

5 service shall enable freight shippers and ordinary people to request one off transport a
reight on demand. Typically it shall cover the transport of smalhitems of freight from t
he shipper to the required destination, making best possible-use of the available transp
lability and if necessary using two or more different nfedes of transport. Thus a use

rvals to the person who has just sold something on e-Bay.

L travellers
te vehicle
rfion whilst

hd delivery
he location
ort vehicle
r could be

pne from a company with products that need to be delivered to different locations 4t irregular
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Annex F
(normative)

Emergency Services service domain

F1 Intreduction

This domajn covers the management of public transport (transit) to enable them to provide-sérvijices
that operate more timely and efficiently and the provision of operational information to thie operator
and user, including multimodal aspects.

This domaln includes the following service groups:

1. Transportrelated emergency notification and personal security - see F.2 et-seq:;

2. After theft vehicle recovery - see F.3 et seq.;

3. Emergency vehicle management - see F.4 et seq.;

4. Hazardlous materials & incident notification - see E.5 et seq.

F.2 Transportrelated emergency notification and personal security

F.2.1 Infroduction

This servide group provides both driver/personal §écurity services and automatic incident notificafion
for private| car drivers and goods vehicle drivets. It shall be possible for this service group to include
services for the automatic dispatch of emergency vehicles in response to and emergency (eCall), Giser

initiated distress calls, plus automated warning of vehicle intrusion and theft.

NOTE The work to produce standards-for this service group shall be agreed between TC204 and TC22.
F.2.2 Copstituent Services
F.2.2.1 User-initiated distress calls

This servide shall sen@-a distress call to a service centre in case of an emergency. Its operation shall be
based on the activelinvolvement 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 service also includes the receipt of the distress call at an emergency centre and the arrangemenjt 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 alerting
the necessary emergency services. Information about the response that is being provided shall be made
available within the vehicle.

Itshall be possible for the distress call to be provided by sending data, by voice message, or a combination
of the two. Similarly the response to the distress call by either be through the display of a message, the
activation of a warning indication, a voice message, or a combination of any of these. Where voice is
the communication mechanism that is used, it shall be possible for there to be a dialogue between the
vehicle and the operator in the service centre, to better determine the reason for the distress call and
the most appropriate response.
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F.2.2.2 Automated emergency call and mayday (eCall) dispatch

This service shall automatically detect that a vehicle is involved in an emergency. With the help
of on-board systems it shall automatically generate and send an emergency call to a dedicated
emergency call centre.

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 the operator and alerting of the necessary and appropriate emergency services.

Thip service shall automatically detect that somebody broke into a vehicle or that it has been stolen.
With the help of on-board systems the service shall automatically generate and)send |a warning
megsage to a dedicated service centre and/or to the vehicle owner to enable the appropriat¢ measures
to be taken. It shall be possible for these to include the immediate determination of the damjage so that
an investigation can be initiated. The operation of this service shall not be apparent to anyone in the
vehjcle, unless the owner or the dedicated service centre requires it.

F.3| After theft vehicle recovery

F.3/1 Introduction

Thip service group enables the tracking, immobilizing :and/or recover stolen vehicles. Tracking of
vehjicles shall start from the moment that they are stolen. The immobilization shall not bg automatic
and must only take place on command to ensure that'it is done in a way that does not compgromise the
safgty of other road users and/or the vehicle occupants.

F.3]2 Constituent Services

F.3.2.1 Remote vehicle immobilization

Thip service shall enable the immobilization of a vehicle remotely. It shall be based upon th¢ use of on-
boalrd vehicle systems that enable a command to immobilize the vehicle to be sent to the vehicle from
an gxternal location. This external location shall have the necessary facilities for such a command to be
sent and shall either be static) e.g. in the home or place of work of the vehicle owner or operagtor, and/or
an gdppropriate management centre, or in a device carried by the vehicle owner or operator.

Thd immobilization.of the vehicle shall include the movement of the vehicle to the side of thelroad, or to
any|other location that does not make it a hazard to other road network users. The action of this service
shall be apparéntto those in the vehicle and the fact that the vehicle is moving without the inpvolvement
of the person.inh the driving position shall be apparent to those outside the vehicle.

F.3.R2Z ™ Stolen vehicle tracking

This service shall enable the identification of a vehicle as “stolen” when it has been taken away by
an unauthorised person. The “taking away” shall include both being driven away and being towed
or transported away by another vehicle. Once this has been detected, the service shall automatically
trigger the determination and real-time update of the vehicle’s location together with a stolen vehicle
alert. It shall be possible for both the alert message and the current location to be sent to an appropriate
management centre and/or the vehicle owner. The real-time update of the vehicle’s location shall
enable its movement to be tracked so that recovery can be affected at some point in the future. All
communications between the vehicle and the appropriate management centre shall be hidden from
those who are taking the vehicle away.
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F.4 Emergency vehicle management

F.4.1 Introduction

The emergency vehicle management service group includes the application of fleet management, route
guidance and traffic signal priority techniques to fleets of emergency vehicles, such as fire, police and
ambulance. It also includes the co-ordination with traffic management centres of the movement of
emergency vehicles through the road network.

F.4.2 Constituent Services

F4.2.1 lJmergency vehicle fleet tracking

This servig
calls and/d
vehicles an

as to whether or not anything is being carried, e.g. injured people, or materials from the emergencyy

F.4.2.2

This servi
The intent
emergency
particular

F.4.2.3

This servig

network t¢ be co-ordinated with the relevant traffic management centres. The purpose of this

ordination
required v
to also incl
level cross

F.5 Haz

F5.1 Int

This servic
condition @
the enforcd

F.5.2 Co

Emergency vehicle fleet management

Emergency vehicle - traffic management coordination

e shall enable emergency vehicles to be tracked in real-time as they respond te emergg
r return from these responses. The tracking provides information about thelgcation of]
d their current status, e.g. going to or returning from an emergency call,jplus an indica

fe shall enable the use of individual vehicles in emergency vehicle fleets to be mana
on is to ensure that the most appropriate emergency vehicle(s) are sent in response t
call and that they are made available for deployment elsewhere once their involvement
emergency call has been completed.

e shall enable the co-ordination of the moyéement of emergency vehicles through the 1

is to ensure that the emergency vehiele)responds to the emergency and any subseque
thicle movement in the most efficieht-and beneficial way. It shall be possible for the ser
ude the co-ordination of the operation of facilities shared with other modes of transport,
ngs and lifting bridges.

ardous materials &incident notification

roduction

e group covers the provision of government organisations with data on the nature, location
f freight thatis classed as hazardous goods, i.e. given the code name HAZMAT. This facilit
ment of foliting instructions and the effective response to any incident involving the load.

nstituent Services
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F.5.2.1 HAZMAT vehicle tracking and monitoring

This service shall enable the movement of vehicles carrying freight that is HAZMAT rated through the
road network and the collection of data that is relevant to that movement. It shall be possible for the
collected data to include vehicle location and status, plus the type of HAZMAT material it is carrying.

F.5.2.2 HAZMAT vehicle route management

This service shall enable the route taken by vehicles carrying freight that is HAZMAT rated through the
road network to be managed so that any contentious areas are avoided. It requires that the vehicles are
monitored and any deviation from the pre-planned and authorised route is highlighted so that the driver
and/or escort can be advised of the need to change their direction of travel. The service also include
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the designation of routes for vehicles carrying freight that is HAZMAT rated, either in advance of the
commencement of their movement, or in real-time during their movement through the road network.

F.5.2.3 Automated HAZMAT emergency call / mayday notification

This service shall provide for the appropriate response to be initiated if a vehicle carrying freight that is
HAZMAT rated is involved in an emergency. Such an emergency can include the vehicle breaking down,
it being stuck in traffic or the deterioration of the state of the HAZMAT material being carried, including
spillage. The response shall be initiated automatically once it has been detected that an emergency
exists and must be co-ordinated with the appropriate emergency service(s).

E5.2.4 HAZMAT preclearance services

Thi} service shall enable the pre-clearance of the movement of vehicles carrying freightthat {s HAZMAT
ratgd through the road network that is managed by jurisdictions that require prior notjfication. If
cledrance is not provided then the movement can be re-routed in advance to aveid it being §tranded in
parf of the road network.
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G.1 Intreduction

Annex G
(normative)

Transport-related payment service domain

This domalin covers activities that permit revenues for transportation services and facilities*tdq
collected e]ectronically through non-cash and non-stop payment.

This domaln includes the following service groups:

1.

2. Electr

3. Transy

4. Other

G.2 Eled

G.2.1 Inf
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services, a
transport s
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This servi
owner) has
fixed, mou
it shall be
systems w|
Service Pr
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receiving @

Electrgnic financial transactions for road use - see G.2 et seq.;

nic fare management services - see G.3 et seq.
ortrelated electronic financial transactions - see G.4 et seq.;

mechanisms for collecting payment for road use - see G.5 €t'seq.

tronic financial transactions for road use

roduction

fe group includes the use of electronic ef“cashless’ payment systems for transporta
ong with the implementation of automated systems to collect road user fees (vehicle reld
ervices) and fares (public transportielated services).

hnstituent Services

nteroperable Electronic Fee Collection, e.g. EETS

fe shall be provided. based on the principle that the transport user (usually the veh
one electronic feecellection (EFC) contract and one On-board Equipment (OBE) that ma
hted, or portable;-provided by the Toll, or Transport, or Payment Service Provider. Howg¢
possible for{the' same contract with or without the same OBE to be used in all other
here the Toll; or Transport Operator has a contract with the Toll, or Transport, or Pay
bvider._For the transport user the interoperable EFC shall appear as a seamless pay
bling the transport user to pay for all transport services consumed in other EFC system
nly one invoice from his or her Toll, or Transport, or Payment Service Provider.
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G.2.2.2 E

lectronic Fee Collection (EFC)

This service shall enable drivers to pay a fee (toll) for the use of all or specific parts of the road network,
e.g. the use of a tolled bridge or tunnel or the road network inside a city toll ring. The payment of the fee
shall take place in an automatic way so that the vehicle is not required to stop. It shall be possible for either
of the following mechanisms to be used to detect and identify vehicles so that payment can be demanded:

— An On-Board Equipment (OBE) unit is used to identify the vehicle and/or its driver as it enters and
leaves each part of the road network for which a fee is needed for its use;

— A mobile device, not connected with the vehicle, but belonging to the driver that has the facility to
enable the fee to be paid.
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Although it shall be possible for any of these mechanisms to be used for each and every part of the road
network for which payment is required, it is strongly recommended that only one mechanism is used
within a single geographic area.

It shall be possible for a driver or vehicle owner to pay in advance for the use of all or specific parts of
the road network. If this is done, then the detection mechanisms described above shall be used to verify
that the vehicle has used all or specific parts of the road network and that the cost can be deducted from
the advanced payment. Drivers and vehicle owners shall be provided with information about how much
of the advanced payment is available for use and be provided with facilities to top-up the advanced

pay

ment whilst using the part(s) of the road network for which a fee is required.

G.2
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2.3 Distance based road user pricing

5 service shall enable road operators to charge drivers for the use of their road network
he distance that the drivers travel on them. It shall be possible for the distance to be
veen two points on a road network, where the second point is downstream/(i.e. in th
ormal traffic flow) from the first point. Payment shall be collected automatically using
hanisms described in G.2.2.2.

two points mentioned in the previous paragraph do not have to.bejat the road networ}
points. Signs indicating that distance measured road user pricirig i$ being used shall be p

2.4 Demand management based on road user pricing

5 service shall enable the payment willingness of, the transport user to be used to r¢

h traffic volumes exceeding the road section capacity. It shall be possible for the tariff s

ollected automatically using any of the mechanisms described in G.2.2.2.

2.5 Vehicle criteria based road user pricing

5 service shall enable road operators to charge drivers for the use of their road network
he type of vehicle that thesdriver is using. It shall be possible for the vehicle type to b
each application of the sérvice and to use one or more criteria for vehicles such as typ
rer (e.g. petrol, electric,"hybrid or diesel), emissions (e.g. Euro5 diesel or better), vehicl
heavy goods vehigle,-or public transport vehicle), or other criteria such as vehicle id¢
hber (i.e. number pldte details). Payment shall be collected automatically using a form|
icle recognitiaf;ysuch as the number plate, which is detected and used to identify the
the criteria‘for’ charging and the owner of the vehicle can be identified. Signs indicating

according
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eria thatare being used shall be prominently displayed so that all drivers can be in no doubt about

its ¢peration.

G.2]|2:6) Car Park payment systems

This service shall enable the operators of areas where vehicles may park to charge for their use?). It
shall be possible for these parking areas to be dedicated (i.e. car parks or parking lots), or a series of one
or more designated parking spaces at the side of a roadway. More than one mechanism for collecting
the charge can be made available in each parking area, so that for example, regular users can pay by a
different mechanism to that used by occasional or one time users.

It shall also be possible for operators of parking areas to enable payment for parking to be combined
with payment for other services, e.g. public transport and admission to events. Also operators of several
parking areas shall be able to use a charging mechanism that can be used at several places within a set
time, e.g. park in two or more different parking areas within one hour for a single payment.

2) Note: the operation of parking areas will be found in service B.2.2.9.
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G.3 Electronic fare management services

G.3.1 Introduction
This service group includes electronic fare collection systems and interoperable fare management

systems. The interoperable fare management systems shall enable public transport customers to move
seamlessly between different public transport operator domains and modes.

G.3.2 Constituent Services

G.3.2.1 ectronic Fare Collection

This service shall enable customers travelling by public transport, e.g. buses and metros| to
electronicdlly validate the ticket (proof of travel) so that they can legitimately travel having paid|the
appropriate fare. It shall be possible for typical ticket media to be devices such as smart cards and
smart phomes communicating with the validator / payment gateway via a contact based or contact]ess
(air interfaice) communication.

It shall be|possible for customer to top-up the amount of credit held on their ticket media using a
variety of jnechanisms, including machines at public transport facilities and‘electronic means. The fop-
up facilities shall be available both before and during journeys, so that customers are not left “lodked
inside” the[public transport system.

G.3.2.2 Interoperable Fare Management Systems (IFMS)

This servife shall enable public transport customers to travel seamlessly across different pyblic
transport poperator domains and different transport modes using one payment medium for fare
management. Fare management (FM) shall encompass*all the processes designed to manage |the
distributiopn and use of fare products in a public transport environment. It shall also be possiblg for
IFMS to bq applied when electronic media are notybeing used as the mechanism for payments uging
mechanisns such as combined or “through” ticketing.

G.4 Trapsportrelated electronic financial transactions

G.4.1 Infroduction

This servige group includes the‘use of electronic or ‘cashless’ payment systems for transportation
services that are not directly,related to the use of all or parts of the road network. Thus it covers quch
things as the purchase offuél, ride sharing, travel information, etc.

G.4.2 Copstituent\Services

G4.2.1 ectronic Transport services payment

This service shall enable any provider of a transport related service to charge the transport user a fee
for the provided service. Examples of typical services shall include the purchase of fuel, the provision
of traffic information services, the use of public transport services (including those that are not road
based) and rides in the same shared vehicle.

It shall be possible for the transport related service provider to use any mechanism of their choice to
collect the require fee. However transport service providers shall be actively and positively encouraged
to use the same mechanism as used by other transport related service and/or EETS/EFC providers
in the same geographic area, thereby reducing the burden for the transport user of having too many
separate devices for each fee collection mechanism.
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G.4.2.2 Multi-modal transport services related electronic payment systems

This service shall enable the traveller to electronically pay for transport (and associated items). It shall be
possible for the traveller to make their payments by electronic means, such as a mobile device, or a device
on which advanced payment can be loaded, such as an “electronic purse”. Whatever electronic mechanism

is used, it shall be possible for it to also be used for other services such as public transport and EFC.

G.5 Other mechanisms for collecting payment for road use

G.5

1 Introduction

Thi

5 service group includes the use of other mechanisms that enable payment for the.use

bf the road

netork to be collected. They include both electronic and cash payment mechanisms, the lptter being
espgcially important for visitors to the road network.

G.5(2 Constituent Services

G.5|2.1 Cashless Road Use Payment Collection

Thip service shall enable drivers to pay a fee (toll) for the use of all of\specific parts of the roid network,
e.g.[the use of a tolled bridge or tunnel or the road network insidé a City toll ring. The payment of the fee
shall take place in an automatic way so that the vehicle is nof required to stop. It shall be gossible for

the
pas
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mechanism used to detect and identify vehicles so that payment can be demanded to b,
Kive vehicle recognition, such as the number plate, which is detected and used to identify
he vehicle so that they can be charged.

road network. If this is done, then the passive vehicle recognition mechanism described
|sed to verify that the vehicle has used all or'specific parts of the road network and that t
leducted from the advanced payment. Drivers and vehicle owners shall be provided with
ccess information about how much-gf the advanced payment is available for use and b
h facilities to top-up the advanced'payment whilst using the part(s) of the road network
s required.

2.2 Cash Based Road-Use Payment Collection

5 service shall enabledrivers to pay a fee (toll) for the use of all or specific parts of the ro

1 take place through the collection of the actual toll that has been incurred. This may H
g one of thedolfowing mechanisms:

By the driver inserting cash into a roadside device to pay the toll and being given change if 3

By‘the driver using a credit or debit card at a roadside device to pay the toll;

e a form of
the owner

fic parts of

hbove shall
he cost can
the ability
e provided
for which a

network,

d
the use of a tolled'bridge or tunnel or the road network inside a city toll ring. The paymeit of the fee

e achieved

ny is owed;

rnroughn a human that physically collects the toll, usually ITrom a toll bootn.

The common characteristic of all these mechanisms is that the vehicle is required to stop to enable the
transaction to take place.

This service shall be available in conjunction with any of the other fee (toll) collection services described
in the Annex and shall not be the only service available. Its principal users will be visitors to the road
network who would otherwise have no need for the regular use of these other services, particularly
those for which the vehicle does not have to stop.
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Annex H
(normative)

Road transport related personal safety services domain

This domajn covers the protection of the personal safety of transport users including pedestrians and
individualg using road transportation facilities.

This domaln includes the following service groups:

1. Publicftravel security - see H.2 et seq.;

2. Safetylenhancements for vulnerable road users - see H.3 et seq;
3. Safetylenhancements for disabled road users - see H.4 et seq.;

4. Safety[provisions for pedestrians using intelligent junctions anddinks - see H.5 et seq.

H.2 Public travel security

H.2.1 Infroduction

The public|travel security service group includes thé surveillance and monitoring systems for pyblic
transport fhcilities, car parks and on-board public tfansport vehicles. This group shall support servicgs in
which a disfress call is automatically sent when specified conditions are encountered or manually initiafted.
This also cgvers the use of security systems designed to protect public transport vehicle operators.

H.2.2 Copstituent Services

H.2.2.1 Sjlent alarm

This servige shall enable an“alarm in a public transport vehicle to be generated without any audible
indication peing output. lt'shall be possible for visual indication(s) to be output produced and for defails
of the alarm to be output-to the driver of the public transport vehicle and also sent to the centre ffom
which the ¢gperationofithe vehicle is being managed. If audible indications of alarms have been canceflled
then any afidible résponses from the vehicle’s operations centre shall be silent as well.

It shall be possible for the lack of audible indication of an alarm (silent alarm) to be re-instated and/or
cancelled ' ' icle. ' i
audible responses shall be possible as well. It shall be possible for this to be independent of the re-
installation and/or cancelling of the audible alarm indication.

H.2.2.2 Emergency call/mayday alert for public transport

This service shall enable drivers of Public Transport vehicles and/or their passengers to initiate an
emergency call, or raise a mayday alert. The call or alert shall be sent directly to the centre from which
the Public Transport service is being managed, and must be capable of being sent even if the Public
Transport vehicle has been involved in an incident. Drivers shall be able to initiate an emergency call
or raise a mayday alert without leaving their positions in the Public Transport vehicle that they are
driving and for acknowledgement of the call or alert to be provided to the driver.
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It shall be possible for passengers to initiate either the emergency call or the mayday alert both from
inside Public Transport vehicles and from other parts of the Public Transport network, e.g. stops and
service interchanges. It shall be possible for the passenger to be provided with an indication that their
call or alert has been received. The mechanisms available to passengers shall be easy to find and be
suitable for those with disabilities. Where these mechanisms are provided in Public Transport vehicles,
an indication of their use shall be provided to the driver.

H.2.2.3 Intrusion detection

This service shall automatically detect that somebody broke into a public transport vehicle or that such
a V h;u}c hClD bCCll DtU}Cll- ‘VAV’;tll thC llC}lJ Uf UIl bua;d o_yotculo thC oCl1 V;LC Dha}} autuulat;\,a} y generate
and| send a warning message to a dedicated service centre and/or to the centre that is reSponsible for
the|operation of the public transport vehicle to enable appropriate measures to be taken, It shall be
poskible for these to include the immediate determination of the damage so that an investigaftion can be
initjated. The operation of this service shall not be apparent to anyone in the public' transpprt vehicle,
unless the dedicated service or public transport operations centre requires it,

H.2|2.4 Public transport surveillance

Thik service shall provide surveillance facilities for use in monitoringthe operation of publif transport
facilities and services. It shall be possible for the surveillance to*be provided in any of all of the
follpwing areas:

— |Public transport vehicles;
— |Roadside locations used by public transport vehicles to pick up and set down passengers ((bus stops);

— |Public transport terminals, i.e. a collection of bus'stops that are usually located away from the main
traffic flow and to which other types of vehicles are not permitted access;

— |Public transport operations centres, i,e:the centres from which the operation of publi¢ transport
services are managed.

The service can be provided by the(public transport operating organisation for its own benégfit, or by a
gropp of such organisations, or by a public authority, e.g. local or city council. It shall also pe possible
for the service to be part of amiore comprehensive security system provided by a public autlhority that
proyides surveillance in otherplaces such as public squares, retail outlets, offices, etc.

Regardless of how the-service is provided it shall be possible for the surveillance data to be recorded
and| stored for later access. It shall be possible for both this stored data and the “live” real-tjme data to
be nade availableforviewing and inspection by a suitable police authority.

H.3 Safetyenhancements for vulnerable road users

H.3.1_Introduction

This service group covers the enhancement of safety levels for vulnerable road user groups, particularly
the elderly, the disabled and other groups such as road maintenance workers, cyclists (powered and
unpowered) and pedestrians. The services in this group include those that provide automatic warnings
for pedestrians and drivers at crossings, vehicle speed warning and presence detection systems and
automatic advice to drivers by vulnerable road users (e.g. presence of road maintenance workers).

H.3.2 Constituent Services

H.3.2.1 Non-motorized vehicle and pedestrian monitoring

This service shall enable the movement of pedestrians and users of non-motorised vehicles through
the road network, including places where they are able to cross the normal flow of road traffic. It shall
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enable both vehicle drivers and pedestrians to be warned of the imminent arrival or presence of the
other at road crossings, to enable them to take the most appropriate action to ensure the safety of
everybody, including changing the priority of pedestrians at road crossings and/or a change to the time
period during which pedestrians can cross the road.

H.3.2.2 Vehicle monitoring and management

This service shall enable the speeds and presence to be monitored for vehicles that are moving through
the road network. The data is then used to aid the use of pedestrian crossings and to give advanced
warning to road malntenance workers that vehlcles are approachlng the1r worklng env1ronment
Warnings ghe S - ; SHATTEE 3 ayt of
the road ne twork that isin the predlcted forward tra]ectory of the vehlcle

H.4 Safdaty enhancements for disabled road users

H.4.1 Infroduction

This service group covers the enhancement of safety levels for road usér)groups (particulprly
pedestrians with physical impairment). These enhancements shall includé€) measures such as|the
monitoring of the arrival of specialised conveyances at road crossings anhd the issue of warningf to
drivers of heir presence.

H.4.2 Copstituent Services

H.4.2.1 Intersection monitoring of specialized conveyan¢es

This servide shall enable the monitoring of specialised ecghveyances used by some disabled road uders.
Some examples of these conveyances include wheel chairs, carts and motorised scooters (sometines
called “mobility scooters”). The monitoring includes location, current status and direction of travel pnd
shall be uged to provide warning to their users of the presence of other road users and pedestrifns.
This shall particularly apply at road crossingsused by pedestrians.

H.4.2.2 Driver warnings for specialized conveyances

This servide shall enable drivers tobe‘warned of the presence of specialised conveyances used by spme
disabled r¢ad users. Some examples of these conveyances include wheel chairs, carts and motorised
scooters (Jometimes called ‘“@apbility scooters”). The warnings provided to drivers shall includg an
indication ppf the current afid ‘predicted location of such conveyances in the part of the road network
thatis in the predicted foxward trajectory of their vehicles.

H.5 Safqty previsSions for pedestrians using intelligent junctions and links

H.5.1 Infreduction

This service group covers the provision of monitoring and warning systems to be provided at junctions
in the road network. These junctions shall include modal, multi-modal or inter-modal crossings, those
that are signal controlled and non-signalized. The purpose is, to enhance pedestrian safety through the
provisions of warning messages.

a) Clarification of right of way rules
b) On-board echo of warning signs
c) Presence of oncoming vehicles

d) Warning of imminent signal phase change
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