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Foreword

ISO (the Inte

rnational 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 1SO
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-governm

ental, in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is
rights. ISO s

ISO 25111 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting’-Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
nall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 204, Intelligent trahsport systems.
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Introduction

This International Standard is part of a family of International Standards for communications access for land
mobiles (CALM) which specify a common architecture, network protocols and a set of air interface definitions
for wireless communications using a number of mobile (i.e. with horizontal or vertical cell/cell handover)
wireless media, including cellular 2nd generation, cellular 3rd generation, 5 GHz, millimetre wave, infrared

comn
archi

as Eyropean dedicated short-range communications (DSRC) and North American wireless acces

envir

futurg¢. Generally speaking, the CALM architecture is designed to include air interfaces that

subs

in the ITS sector. In particular, this Standard provides general specifications fer air interfaces

provi

The

funct
purpq
inforn
need
able

stand
comr
impo
comr

The
indeq
can |
capa
betws

within the CALM architecture lnternational Standard (ISO 21217), the CALM IPv6 networking

conn

nunications, _and mabile wireless broadband (MWRB) __over packet-based networks

The CALM

ecture is also designed to include short-range, short-duration, low-latency communicationys
bnments (WAVE) based on IEEE 802.11. It is anticipated that other air interfaces ‘will’be
bt of point-to-point, vehicle-to-vehicle and vehicle-to-point communications oyer packet-bas
le mobile access to packet-based networks.
requirements for transmission of information over large distances using wireless teg
ses such as safety, traffic information and management, ~ideo downloads to vehicle
hation and entertainment, and navigation system updates. In“order to support such services
to be able to communicate over longer ranges with access.points/base stations, and the syg
ards are explicitly designed to enable quasi-continuous data communications as V
hunications of protracted duration between vehicles.and service providers, and between

tant to note that the CALM architecture.tis specifically designed to support
hunications; support for circuit-switched commuhications is not included.

ystems such
5 in vehicular
added in the
rovide some
ed networks
designed to

hnology are

onally very different from the requirements for European DSRC, Large volumes of data arg required for

s for tourist
mobile units
tem must be

to hand over sessions from one access point/base station to another (horizontal or vertical). CALM

ell as data
ehicles. It is

packet-based

undamental advantage of the CALM _concept over traditional systems is the ability to

e included in a CALM system. Seléction policies are supported that include user preferenc
bilities in making decisions as te which media to use for a particular session, and when
ben media or between service-providers on the same medium. These handover mechanism

ectivity International Standard (1SO 21210), the CALM medium service access points

pport media

S
endent handover (MIH), also referred to as heterogeneous handover, between the varioxIs media that

s and media
o hand over
5 are defined
for internet
International

Stanglard (1ISO 21218) and _the CALM communication and station management Internatiopal Standard

(ISO
mecH

ITS 4

24102). Handovers “between access points using the same technology and service
anisms that are-defined within the particular medium-specific CALM Standard.

pplications that can be enhanced or are enabled by the CALM architecture include car-to-g

brovider use

ar and point-

to-mdiltipoint safety messaging, collision avoidance, update of roadside telemetry and messaging, probe data

colle
mang

tion, «general internet access, image and video transfer, infotainment, multimedia mu
gement, monitoring and enforcement in mobile situations, and route guidance, just to mentig

ticast, traffic
n a few.

©1S0

2009 — All rights reserved


https://standardsiso.com/api/?name=595ec3ee2697b91aae66feb2de44f223



https://standardsiso.com/api/?name=595ec3ee2697b91aae66feb2de44f223

INTERNATIONAL STANDARD

ISO 25111:2009(E)

Intelligent transport systems — Communications access for
land mobiles (CALM) — General requirements for using public
networks

1 $cope

This

archifecture and protocols, via the use of public wireless networks [including cellular telephon

wirel

In pafticular, this International Standard specifies protocols and parameters.that public wireless n

éss broadband (MWB) systems].

nternational Standard specifies general requirements for the provision of ITS services, using the CALM

and mobile

etworks shall

inclugle to support prolonged communication links in ITS environments-where heterogeneous handovers or

medifa independent handovers (MIH) are either necessary to maintain.the link, or desirable as d
media selection policies, and such handover is provided by the public)wireless network.

The

heterpgeneous cell/cell handover (i.e. so-called nomadic services) is not the central focus of this

Stan
singl

Whe

standards, adopted by selection. Required regional variations are provided.

Spedfically, for this International Standatd; extant national and International Standards for pt
networks are adopted by reference and‘are not redefined herein.

Appl
appli

2

In orger to claim>eonformance with this International Standard, communication shall be estal
compliance with/procedures and protocols for the appropriate public wireless networks standar
comply with,the requirements of

requirements for the use of CALM via public wireless 'networks where there is no

xard, but general requirements to enable the use ofsuch systems, within the limits of th
cell, are also provided.

fever practicable, this International Standard' has been developed by reference to su

ication-specific upper layersyare not included in this International Standard, but will §
cation standards (which might not be technology specific).

Conformance

btermined by

provision for
International
e range of a

itable extant

blic wireless

e driven by

lished in full
s, and shall

5021210 (CALM IPv6 networking)

ISO 21217 (CALM system architecture),
ISO 21218 (CALM medium service access points), and

ISO 24102 (CALM management).

Local area public wireless networks that support nomadic wireless systems, without cell/cell handover, cannot
claim compliance with this International Standard.

© 1SO 2009 — All rights reserved
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3 Normative references

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

ISO 21210, Intelligent transport systems — Communications access for land mobiles (CALM)— IPv6
Networking

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

ISO 21218, [mteffigent transport SyStems — Communications access for fand mobiles {CALM)— Madium
service accegs points

ISO 24102, Intelligent transport systems — Communications access for land mobiles (CALM) — Manageiment

4 Terms|and definitions

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

41
broadband
characteristi¢ of systems that support information transmission rates gréater than the primary rate (4.12

NOTE THe definition given here is consistent with that given in ITU-R(F.1399.

4.2
CALM appli¢ation session
association pf two or more parties for the provision, of CALM application service and which, until its
termination, ¢an involve more than one communication ‘s€ssion in order to exchange information (i.e. are involved
in a transactipn)

NOTE 1 A CALM application session is not possible unless a communication session (4.4) is first established.

NOTE 2  An application session will normally involve multiple bidirectional transfers of data, but can be a unidiregtional
transfer of datg.

4.3
cell
communicatipn zone/serviee\area of a wireless access point (AP) or base station

4.4
communication session
association |of Awo or more wireless communication devices between which a functional wireless
communicatipn-link is available for mutual exchange of data/information

NOTE Application sessions (see 4.2) engage in and complete transactions using communication sessions.

4.5

fixed wireless broadband system

wireless broadband system including communication between user terminals and wireless access points in
which the locations of the user terminals and the wireless access points are stationary

NOTE The definition given here is consistent with that given in ITU-R F.1399.

1) Reference should also be made to ISO 21217.

2 © 1SO 2009 — All rights reserved
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hand
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over

process of switching a communications transaction in progress from one communication cell to another or
between radio channels in the same cell

NOTE Handover is used to allow established sessions to continue when mobile stations move from
another and as a method for minimizing co-channel interference.

4.7
local

area wireless broadband system

one cell/AP to

wireless broadband system including communication between user terminals and wireless access points in

whic

the user terminals may maove within the cammunication zaones of the wireless access

boints during

comn

4.8

media independent handover

hand

4.9

hunication sessions, but session handover between wireless access points is not supported

bver in which a change of media may or may not be involved

mobile wireless broadband system
wirelgss broadband system including communication between user terminals and wireless acc

whic
point

4.10
wirel
whic
comr
NOTH
4.1
on-b

equig

412

primary rate

data
NOTH

413
publ
wirel
amor

nomfdic wireless broadband system

the user terminals may move within and between the communication zones of the wir
5 during communication sessions, and session handover between. wireless access points is

ss broadband system including communication betwéen user terminals and wireless acc
the location of the user terminals and the wireless\access points may change, but are stat
hunication sessions

The definition given here is consistent with, that given in ITU-R F.1399.

bard equipment
ment or device installed or put.on-board implementing CALM functionalities

ransmission rate of either 1 544 kbps or 2 048 kbps (depending on the network)
The primarpy-tate is not necessarily the end-user data rate.
C service

ss services available to the public and non-ITS-specific which can support connection
g.registered subscribers and may provide access to the internet

2SS points in
bless access
supported

£ss points in
onary during

between or

414

public wireless network
wireless communications network which supports public services (4.13) such as cellular telephony, mobile

wirel

4.15
wirel

ess broadband systems (4.10) and satellite systems

ess broadband system

wireless communication system supporting broadband transmission rates over an air interface

NOTE Wireless broadband systems can be fixed, nomadic, local area or mobile.

©1S0
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5 Abbreviated terms

AP

CALM

CME

DSRC

HC-SDMA

access point

communications access for land mobiles
CALM management entity

dedicated short-range communication

high capacity—spatial division multiple access (ANSI/ATIS 0700004-2007)

IEEE

ITU

ITU-R

MIH

(mobile) WiM
MWB

OBE

Institute for Electrical and Electronics Engineers
International Telecommunications Union
ITU-Radiocommunications sector
media independent handover

AX  (mobile) worldwide interoperability for microwave access?)
mobile wireless broadband

on-board equipment

6 Requitements

6.1 Establishment of a medium-specific session

6.1.1 Public mobile network

The CALM a
— those th
— those th
Some ITS sg
defined in IS

millimetre wa
transactions

rchitecture will support two types of air-interface media:

bt are purpose-designed to-provide ITS services (non-public media), and

bt use public mobilé\network media.

rvice provisian-can only be supported using “non-public” purpose designed media, such as

O 21214 (CALM using infrared), 1SO 21215 (CALM using 5 GHz), and ISO 21216 (CALM
ve). These’services are primarily, but not exclusively, those requiring time critical dialogue

measured in milliseconds). Some ITS services may be provided using either type of medig

hose
using
5 and
, and

some commTrciaI services may only be available from a particular type of public land mobile network.

This International Standard provides the general requirements for the provision of ITS services, via the CALM

architecture,

using public land mobile network media.

6.1.2 Continuous and time controlled sessions

The principal difference between continuous and time controlled sessions to the communications architecture
lies in the sequence of events, i.e. whether the CALM session is established before the medium session or
whether the medium session is established prior to the CALM session.

2) WiMax is a commercial instantiation of IEEE 802.16e.

© 1SO 2009 — All rights reserved
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A continuous communication system shall attempt to establish a session as soon as the vehicle is switched
on, and shall maintain that session, so long as it is possible, for as long as the vehicle is operating. If it loses
the connection, it shall immediately, and at regular intervals, try to establish a new session and restore a
quasi-continuous session, regardless of whether there is an immediate need to transact an exchange of data
or not. This means that the communications sequence is that at engine start CALM management seeks to
determine which media are available (See 1SO 24102), as soon as the medium possibility is detected a
communication session is established, and that session is then quasi-instantaneously available to the CALM
manager.

In contrast, with a time controlled system, at engine start the CALM manager seeks to determine which media
are available ( ), the communications equipment will identify itself to the
medi Rd j ic jon of the in-

le equipment, but does not establish an active communication session. An active communicg|
only be created when the in-vehicle (CALM) equipment chooses to initialise a time controll
to send a message/exchange data, or it receives an inbound call, such as receipt.of.a saf
the infrastructure. There may well be situational variations as systems evolve. However, the
bgquence is as determined below.

vehig
shall
order
from
cons

Provi
sessi
sequ
are ¢

ded that the appropriate equipment is fitted in the vehicle, the CALM conhcept can create
pns with many different communication media. However, there is a fuhdamental difference
bncing of session establishment procedures for sessions with media that, so long as they
bntinuously connected, and those that are connected only when jt is-required to send a mes;

Furth
exam
charg
syste

er, for those that are connected only when it is required toend a message, there are me
ple, 2G GSM) which, so long as the equipment is switched\on, will establish a background
ed connection in order to be able to locate a user for incoming calls, and those (such as §
ms, or “aircraft mode locked” equipment) which remaiftotally disconnected unless a sessior

Final
imm¢
can @

y, the user may, for whatever reason, elect only:to connect upon the user’s instruction an
diately when instructed to do so by the userClearly, in such an environment, ITS servic
nly be available when the system is connected.

NOTH 1 The user might also wish to contrdlyaccess to sessions with media. This can be for a numb
including privacy and cost, but in some circimstances and countries, regulations for safety or national secur
such liser controlled override options for certain types of transactions.

NOTH
sessi
conne
reque
are a
Stand
envirg

2 This International Standard, and related International Standards, neither prescribe nor proscrib|
n types or options within\the session types, but simply enable them. Clearly, a session that i
cted can respond more(quickly than one which has first to establish the communication session at
st to send that message) and might therefore be better suited to support a greater range of services. H
number of reasoris~(see Note 3) for each of the described types of communication session. Thi
ard simply provides general procedures for all types of public wireless networks in order to function wi
nment.

NOTH 3 The,reasons for continuous or time controlled communications sessions are commercial,
politidal. Some*media might be available more commonly than others (such as satellite, 2G GSM, 3G) bu
comnjercial. models that only use call-time controlled charging, or have volume limitations that for technical

tion session

¢d session in

ety message
architectural

and maintain
between the
are present,
age.

Jia types (for
ink and non-

ome satellite
is initiated.

d disconnect
s via CALM

er of reasons,
ty might forbid

e any of these
5 continuously
he time of the
However, there
5 International
thin the CALM

technical and
t be based on
reasons need

to miimise actual connection time. Other media (such as many instantiations of MWB) are subscription bg

sed, and work

on the principle of quasi-continuous connection to the medium (for example, for immediate internet access) on a non-
session-time controlled subscription, and, in the case of use within the CALM context, to establish a connection, so long
as it is possible, during the whole period that the vehicle engine is running. However, it is not possible to say that one
medium will always use time controlled charging while another will always use subscription based charging. For example,
there are instantiations of 2G and 3G that use “free call” subscription based charging and there examples of MWB that use
session-time controlled charging. These models can vary according to location and service provider, and in any event can
change over time. This International Standard provides technical provision to deal with all of these options, and to ensure
that where permitted they function effectively; it does not concern commercial or political preferences.

The overall procedures for these options are described in 6.1.3 to 6.1.6. However, while the overall procedure
in respect of CALM can be determined in this International Standard, the specific procedures for each medium
are determined in the relevant CALM International Standard for that medium (e.g. ISO 21212, 1SO 21213,
ISO 25112, ISO 25113, ISO 29282 or ISO 29283), and these International Standards provide an ITS-CALM

© 1SO 2009 — All rights reserved
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operational environment that will itself operate within the International Standards which govern the
management of the particular medium.

6.1.3 User controlled sessions

User controlled sessions, where they are permitted, regardless of whether the medium is continuous or time
controlled, will operate according to the sequence of a time controlled session, except that the instruction to
enable CALM to commence a session (with any specific or all media) is determined by the user. The means
by which such user control is effected by the in-vehicle equipment is not determined within this International
Standard. The instruction to terminate may originate from the user, or from the CALM Management
International Standard (ISO 24102) W|th|n the concept of user controlled sessions |t |s enV|S|oned that there
may be vendor i i i f
standardise $uch options.

6.1.4 Establishment and termination of a continuous session

In a continuqus system, the session using the medium is connected at the earliest opportunity (i.e. when the
CALM mandger seeks to identify which media options are possible at ignition turn-on). The operational
sequence is fletermined as follows.

a) Establish session with medium in accordance with the relevant CALM International Standard fof that
medium|(e.g. ISO 21212, ISO 21213, ISO 25112, ISO 25113, 1ISO 29282/1S0O 29283).

b) Subsequently establish CALM session as determined by the CALM . management (ISO 24102) and CALM
IPv6 netorking (ISO 21210) International Standards.

c) A sessidn with medium shall be terminated when ignition is<switched off, i.e. the communication intdrface
state “ngt-existent” (see 1ISO 21218) is reached.

6.1.5 Establishment and termination of a time controlled session
In a time controlled system the operational sequenge’is as follows.
a) CALM management (ISO 24102) identifies if the communication interface is available.

b) A CALM session is established sas-determined by CALM management (ISO 24102) and CALM|IPv6
networking (ISO 21210) International Standards (with all media possibilities).

c) The CALM management (150°24102) monitors the continuing availability of the communication interface.
d) Each time that the CAEM LL-SAP (ISO 21218) wishes to use the specific communication interface, a

session with the communication interface is established in accordance with the procedures in 1ISO 24102
and the ptandards within which the specific public wireless network operates.

e) When the~transaction is completed the CALM management (ISO 24102) mstructs using CALM IPv6
networking Waar= ‘ of all
virtual communlcat|on mterfaces (ISO 21218) As a result the communlcatlon |nterface shall return to the
state “registered”.

6.1.6 Establishment and termination of a user controlled session

The system shall establish a communication session only upon instruction by the user of the vehicle and shall
disconnect a communication session immediately upon instruction from the user regardless of whether the
system is of a continuous or time controlled type. Such systems shall operate in accordance with the
procedures determined in 6.1.4.

6 © 1SO 2009 — All rights reserved
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Adoption of other standards and internationally adopted practices

Equipment and systems complying with this International Standard shall operate in the environment of, and to
the parameters defined for, public wireless networks in one of the standards and internationally adopted
practices referenced/specified in the CALM International Standard for the particular public wireless network.

6.3

6.3.1

Syste

Operational context

Horizontal handover capability

ms claiming compliance with this International Standard would ideally be public mao

ile wireless

netw
land
is su

NOTEH
scopd

6.3.2
Loca
homgd
varia
Stan

limit

CALN
EXAN

NOTH

6.3.3

Com

brks, i.e. wireless broadband systems supporting communication sessions between usernit
Mmobile network points in which handover of sessions as the user terminals move betweeh 2
pported.

ITS-specific services at 5,9 GHz are within the scope of ISO 21215, millimetre wave systems
of ISO 21216, and infrared systems are within the scope of ISO 21214.

Nomadic networks

area public wireless networks that support nomadic wireless ‘systems, without heter
geneous handover [e.g. IEEE 802.11 variants, non-IEEE 802:16e variants of IEEE 802.1
hts that do not support heterogeneous handover, etc.)] cdnnot claim compliance to this
ard. However, in-vehicle equipment that is able to connect to and use these network
ion of the range of the supported cell, may use the provisions of this International Standarg
I connection to these networks while operating within their read zone.

PLE WiFi zones at service stations are nomadic:hetworks.

Fixed wireless broadband systems are outside the scope of this International Standard.

Communication and application-session management

munication session connection/disconnection shall be performed according to the methods

the rg¢levant public wireless netwerk*standards, and shall be sequenced according to the provis

6.1.4

CALI

and 6.1.5.

Nl application sessions;shall not attempt communication over the candidate public wireless

the gssociated communication session has been initiated. Once a communication sessio

estal
relev
stand
and 1

Oncs
a dis/

lished, the CALM™ application session shall be transacted in accordance with the prov

ards for the\generic use of the medium) and in accordance with the requirements of the CA
etworking protocols determined in the relevant CALM International Standards

the session is operatlonal commumcatlons over the public W|reless network medium may

ant CALM medium International Standard in respect of operation in an ITS environmgnt

erminals and
ccess points

are within the

bgeneous or
6 (i.e. those
International
5, within the
to provide a

specified in
ons of 6.1.3,

network until
n has been
sions of the
(and any
LM manager

continue until

whether the

session is of a t|me controlled or contlnuous type (see 6 1.3, 6. 1 4 and 6.1.5), or a dlsconnect event is
announced by the interface manager defined in CALM manager (loss of communications link).

Communication sessions shall be terminated by one of the two following methods.

a)

Medium-dependent method: the communication session shall be terminated by the medium upon

detection of loss of signal as specified by the equipment manufacturer. Notification of this event shall be
sent to the CME immediately.

b)

instruction from the user.

©1S0
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The method and options available to the user to connect/disconnect to/ffrom a communication session are not
specified in this International Standard and shall be determined by the in-vehicle systems/equipment. Such
provisions may be manual or automatic and if automatic shall be triggered by events that are determined by
parameters predetermined in the manufacture of in-vehicle equipment or predetermined by parameters
determined within ISO 21217 (CALM system architecture) and ISO 21210 (CALM IPv6 networking).

6.3.4 Architectural context

CALM communications via public wireless networks shall operate within and conform to the requirements of
ISO 21217. Figure 1 provides an overview of that architecture. See ISO 21217 for operational details.

N
—
4
— ) 3 %Q
3

25111 (@)

¥

Figure 1 — CALM high level system archite@re as it relates to public wireless networks
<

O\

CALM commjunications via public wireless etworks shall operate within and conform to the requirements of

ISO 21210. Figure 1 also shows the r@ f networking within the CALM architecture. See ISO 21217 for
operational details.

6.3.5 Netwprking context

6.4 Parameter definition \%

The physical layer para Qrs are defined by reference to the relevant International Standards, [other
standards and recommq;gﬁcions provided in 6.1 and their subsidiaries and the associated medium-specific
International [Standar

6.5 Speclr'@\x;nagement

Spectrum management is defined by reference to the relevant International Standards, other standards and
recommendations provided in 6.1 and their subsidiaries and the associated medium-specific International
Standards and shall operate within local regulations.

The mobile on-board equipment (OBE) intended for open, global use shall be configurable when moving
between regulatory jurisdictions. This configuration shall be performed automatically and securely.

OBEs may also be configured for local/regional use only. Such units need only follow the relevant
national/regional requirements.
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The automatic configuration shall be performed in accordance with the relevant International Standards, other
standards and recommendations provided in 6.1 and their subsidiaries and the associated medium-specific
International Standards.

6.5.1 Spectrum

Spectrum parameters and limits shall be defined by reference to the relevant International Standards, other
standards and recommendations provided in 6.1 and their subsidiaries and the associated medium-specific

International Standards and other associated national and International Standards and regulations.

6.5.2 Transmitted power
Trangmitted power parameters and limits shall be defined by reference to the relevant Internationgl Standards,
othenl standards and recommendations provided in 6.1 and their subsidiaries and- thg associated

medipm-specific International Standards and shall be operated within local regulations.

6.5.3] Access methods

Acceps methods shall be defined by reference to the relevant International-Standards, other sfandards and
recornmendations provided in 6.1 and their subsidiaries and the assogiated medium-specific|International
Stanglards.

6.5.4| Data rate

Data|rates and the availability of such information to the CME shall be defined by reference to the relevant

Interpational Standards, other standards and recommendations provided in 6.1 and their subsidi

asso
rates
cons
respq
data

6.6

Laye
recor

ciated medium-specific national and International\Standards. The system shall report its a
to the CME in accordance with procedures, defined in ISO 21210 (CALM IPv6 networkin
raints of the availability of such information-(which can vary from operator to operator). If

Aries and the
chieved data
g) within the
shall be the

nsibility of the CALM equipment manufacturer to design equipment to collect and send curfent available

rate information to the CME; the manufacturer is given flexibility as to how this is achieved.

Layer management

management shall be defined by reference to the relevant International Standards, other s
hmendations provided in. 6.1 and their subsidiaries and the associated medium-specific

Stanglards.

6.7

PHY
recor

PHY configuration

configurationshall be defined by reference to the relevant International Standards, other s
hmendations provided in 6.1 and their subsidiaries and the associated medium-specific

Stanglards!

andards and
International

andards and
International

7 Medium access control (MAC)

Medium access control shall be defined by reference to the relevant International Standards, other standards
and recommendations provided in 6.1 and their subsidiaries and the associated medium-specific International
Standards.

8 Service access point (SAP)

Service access point requirements shall support ISO 21218 (CALM medium service access points).
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9 CALM public wireless network manager

9.1 CALM public wireless network manager functionality

The public wireless network manager function is to support and provide the functionality offered by the
management SAP (as defined in ISO 21218).

9.2 CALM public wireless network manager functions

The means of achieving the CALM public wireless network manager functions will vary according to the

Ser\/lces Off rad byv tha communicatinne carvica nravidar aaraamante and hinlt intn tha davicac A oy stem
Urotor 7y o oo T T O OO TIOT O OUT VOO T o vTIaoT YT el AT DUt Mo o 9o vVTOO U7 v I

overview, sefjuence diagrams and state transition diagrams are given in Annex A.

Those implementing such devices shall be responsible for product-specific design solutions; howevef, the
following mapager functions shall always be supported.

9.2.1 Initialisation

There shall He a routine which commences the public wireless network function within/a device.

9.2.2 Establish session

There shall He a routine which sets up and commences a public wireless network communication sessiof with
a public wireless network service provider.

9.2.3 Establish IPv6

There shall be a routine which sets up and commences\a-link to an IPv6 packet service connected to the
public Internét.

9.2.4 Monitor changing status
There shall e a routine which monitors thetmedium status for a communication link.

If the status jof the medium changes,(the”CALM manager shall be notified and the current status registered
with the CALM manager.

10 Test and conformance requirements

10.1 Test| and conformance requirements for public wireless network equipment shall be defingd by
reference to [the relevant International Standards, other standards and recommendations provided in 6.1 and
their subsidigriessand the associated medium-specific national and International Standards.

10.2 Test and conformance requirements in respect of networking protocols shall be defined in accordance
with 1ISO 21210 (CALM IPv6 networking) and ISO 21217 (CALM architecture).

11 Marking, labelling and packaging

All transmitting equipment is to be clearly and permanently marked, stating with which national regulations it
complies.

All transmitting equipment is to be provided with clear instructions as to tuning and adjustment to meet the
regulations of the country or countries in which it is to be used.
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All transmitting equipment is to be clearly and permanently marked to indicate which CALM interfaces it
supports.

All transmitting equipment is to be clearly and permanently marked to instruct that it shall only be used when
adjusted to meet pertinent national radio regulations for the frequencies at which it operates.

12 Declaration of patents and intellectual property

Patents and intellectual property used in public wireless network communications may be obtained by
reference to the relevant International Standard(s) and recommendations provided in 6.1 and their
subsidiaries and the associated medium-specific International Standards.

Any patents and intellectual property associated with CALM architecture are given in ISO 2{h217.
Any patents and intellectual property associated with CALM IPv6 networking are given'in ISO 21410.

Any patents and intellectual property associated with CALM lower-layer service access protocolg are given in
ISO 21218.

Patents and intellectual property used in public wireless network commmunications can be |obtained by
refergnce to the relevant CALM media International Standards, ©ther standards and recommendations
provied in 6.1 and their subsidiaries and the associated medium-specific national and |International
Stanglards.
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Annex A
(normative)

System overview, sequence and state diagrams

Figure A.1 shows an overview of a mobile public wireless network system. There are multiple access points
(RSUs) to the backbone system, and there are potentially multiple mobile stations within each read zone.

otl:ated
cular

access point, generally known in ITS circles as a roadside unit (RSU), may be physically1

Note that the
e at regular intervals, or may be some distance from the roadside, as in 2G/3G and in'par

at the roadsi
with mobile wireless broadband.

most
data
as a

The mobile ptations, commonly known as on-board equipment (OBE) or on-board unitsn(OBU), will
commonly b¢ equipment in a car, but may be equipment on a motorcycle, commercial yehicle, persona
ne held by a pedestrian, or a piece of remotely located infrastructure-eqlipment such

assistant/phg
le message sign located at the scene of an accident or roadworks.

mobile varial

Whereas a nomadic wireless system (such as Bluetooth or IEEE 802.11 a/b/c/g/n) operates only wiIﬂn a
single accesp point cell, a mobile wireless system has the capability to transfer (seamlessly from the dser's

view) the usegr from one cell to another.

Distribution System
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Figure A.1 — Overview of a mobile wireless communications system
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Figure A.2 shows a state transition diagram for the connection to, service provision and disconnection of a
communications transaction using this International Standard combined with one of the medium-specific
CALM standards.

Medium
Connection
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MMAE
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Report System
Error

Eail to
Register

Register
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Establish CALM
Application
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End Service
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End Application
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>

Communication
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Figure A.2 — State transition diagram (user controlled example)
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