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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
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Introduction

Many ITS technologies have been embraced by commercial transport operators and freight owners, in the
areas of fleet management, safety and security. Telematics applications have also been developed for
governmental use. Such regulatory services in use or being considered vary from country to country, but
include electronic on-board recorders, vehicle charging, digital tachograph, on-board mass monitoring, vehicle
access monitoring, hazardous goods tracking and e-call. Additional applications with a regulatory impact being

dev
loc

Ins
arch
conf
dev
plat
sot
mee

Thisg
app
spe
ope
con
pro

Thig

This
Aus
a si
star

Thig
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Lich an emerging environment of regulatory and commercial applications, it is timely to conside
itecture (business and functional) that could support these functions from a singlé platfo
mercial freight vehicle that operate within such regulations. International Standards‘will allow f
lopment and specification of new applications that build upon the functionality-of a generic s

on mass,

r an overall
'm within a
Dbr a speedy
pecification

orm. A suite of standards deliverables is required to describe and define the\framework and requirements

hat the on board equipment and back office systems can be commercially )Jdesigned in an ope
t common requirements of jurisdictions.

suite of standards addresses and defines the framework{for"a range of cooperative
ications for regulated commercial freight vehicles (such as ac€e$s monitoring, driver fatigue m
ed monitoring, on-board mass monitoring and charging)."The overall scope includes the
ration, legal and regulatory issues, and the generic cooperative provision of services t
mercial freight vehicles, using an on-board ITS platform. The framework is based on a (multi
ider oriented approach provisions for the certificatiomand auditing of service providers.

suite of standards deliverables will:

e provide the basis for future development of cooperative telematics applications fo

n market to

telematics
hnagement,
concept of
b regulated
ple) service

' regulated

commercial freight vehicles. Many elements to accomplish this are already available. Existing relevant

standards will be referenced, andtthe specifications will use existing standards (such
wherever practicable.

allow for a powerful platform for highly cost-effective delivery of a range of telematics app
regulated commercial freight vehicles.

a business architecture'based on a (multiple) service provider oriented approach
address legal and(régulatory aspects for the certification and auditing of service providers.

suite of standards deliverables is timely as many governments (Europe, North America
tralia/New Zeatand) are considering the use of telematics for a range of regulatory purposes. E
hgle in-vehicle platform can deliver a range of services to both government and industry th
dards ahdvcompetitive markets is a strategic objective.

partof ISO 15638 provides definition and specification of the wireless communications media

as CALM)

lications for

, Asia and
hsuring that
rough open

and related

asp

betg rnquirpd to anpnrf TARV and therefore the ather pnr’rQ of 1ISO 15638 hy adherence to

the ‘CALM’

ITS-station wireless communication and networking International Standards. This ensures a stable and
interoperable communications architecture between a vehicle and an application service provider, and is also
capable of vehicle-vehicle communications, and enables the same in-vehicle system (IVS) to support other
standardised cooperative ITS systems using the same communications platform(s)

NOTE 1 The definition of what comprises a ‘regulated’ vehicle is regarded as an issue for National decision, and may
vary from country to country. This suite of standards deliverables will not impose any requirements on nations in respect of
how they define a regulated vehicle.

NOTE 2  The definition of what comprises a ‘regulated’ service is regarded as an issue for National decision, and may
vary from country to country. This suite of standards deliverables will not impose any requirements on nations in respect of
which services for regulated vehicles countries will require, or support as an option, but will provide standardised sets of
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requirements descriptions for identified services to enable consistent and cost efficient implementations where
implemented.

NOTE 3  Cooperative ITS applications, in this context, is defined as the use of ITS to meet both commercial and
regulatory needs from a single on-board platform.
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Scope
part of 1ISO 15638 defines a generic cooperative ITS service (4.3) platfiorm for TARV us

lar etc.).

Conformance
part of ISO 15638 defines requirements for wireless communications within the TARV contg
specific conformance tests defined herein. Some aspects*defined within may have conforn
hed in other parts of ISO 15638.

formance declarations for the various parts of a CALM-compliant system shall be based on the

M-related International Standards that are nermatively referenced in this part of ISO 15638.

prtained according to the requirements-of the referenced deliverable.
formance to this part of 1ISQ.15638 is therefore a matter of self declaration of complic

mission to a test house to aseertain that the provisions of the clauses of this part of ISO 15638
ered to.

Normative references
following referenced documents, in whole or in part, are normatively referenced in this docum
Epensable for-its application. For dated references, only the edition cited applies. For undated
atest edition of the referenced document (including any amendments) applies.

12253 Road transport and traffic telematics — Dedicated short-range communication -

5ing CALM,
ard/USB or

xt, and has
hance tests

relevant

formance to any other International Stanhdard or specification referenced in this part of ISO 15638 shall be

nce, or by
have been

ent and are
references,

— Physical

layer using microwave at 5,8 GHz

EN

EN

ISO/TR 12859

ISO

ISO

12795 Road transport and traffic telematics — Dedicated Short Range Communication (DSRC)

— DSRC data link layer: medium access andlogical link control

12834 Road Transport and Traffic Telematics — Dedicated Short-Range Communication

(DSRC) — DSRC application layer

and systems

Intelligent transport systems — System architecture — Privacy aspects in ITS standards

13183 Intelligent transport systems — Communications access for land mobiles (CALM) —
Broadcast communications
15628 Road transport and traffic telematics — Dedicated short range communication (DSRC) —

DSRC application layer
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Intelligent transport systems — Framework for cooperative telematics applications for
regulated commercial freight vehicles (TARV) — Part 1: Framework and architecture

Intelligent transport systems — Framework for collaborative Telematics Applications for
Regulated commercial freight Vehicles (TARV) — Part 3: Operating requirements,
'Approval Authority' procedures, and enforcement provisions for the providers of requlated
services

Intelligent transport systems — Framework for collaborative Telematics Applications for
Regulated commercial freight Vehicles (TARV) — Part 4: System security requirements

Intelligent transport systems — Framework for collaborative Telematics Applications for
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ISO 21213

ISO 21214

ISO 21215
ISO 21216

ISO 21217

ISO 21218

ISO 24102

ISO 25111

ISO 25112

ISO 25113

ISO 26683
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Intelligent transport systems — Framework for collaborative Telematics Applicationg for
Regulated commercial freight Vehicles (TARV) — Part 6: Regulated applications

Intelligent transport systems — Framework for collaborative Telematics Applicationg for
Regulated commercial freight Vehicles (TARV) — Part 7: Other applications

Intelligent transport systems — Communications access for land mobiles (CALM) — |Pv6
Networking

Intelligent transport systems — Communications access for land mobiles (CALM) — 2G
Cellular systems

Intelligent transport systems — Communications accesS/for land mobiles (CALM) — 3G
Cellular systems

Intelligent transport systems — Communications access for land mobiles (CALM) — Infra-
red systems

T

Intelligent transport systems — Communications access for land mobiles (CALM) — M

Intelligent transport systems — Wireless communications — CALM using millimetre
communications — Air interface

Intelligent transport systems —*Communications access for land mobiles (CALM) —
Architecture

Intelligent transport systems' — Communications access for land mobiles (CALM) —
Access technology support

Intelligent transport 8ystems — Communications access for land mobiles (CALM) —
Management

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

Intelligent’ transport systems — Communications access for land mobiles (CALM) —
Mobhile wireless broadband using IEEE 802.16

Intelligent transport systems — Communications access for land mobiles (CALM) —
Mobile wireless broadband using HC-SDMA

Intelligent transport systems — Freight land conveyance content identification (and

ISO 29281-1

ISO 29281-2

ISO 29282

ISO 29283

ITU-R BS.1194-2

communication — Part 2: Application interface profiles

Intelligent transport systems -- Communication access for land mobiles (CALM) — Non-IP
networking — Part 1: Fast networking & transport layer protocol (FNTP)

Intelligent transport systems -- Communication access for land mobiles (CALM) — Non-IP
networking — Part 2: Legacy system support

Intelligent transport systems — Communications access for land mobiles (CALM) —
Satellite networks

ITS CALM Mobile Wireless Broadband applications using Communications in accordance
with IEEE 802.20

Systems for multiplexing frequency modulation (FM) sound broadcasts with a sub-carrier
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data channel having a relatively large transmission capacity for stationary
reception

and mobile

Transmission system for advanced multimedia services provided by integrated services

digital broadcasting in a broadcasting-satellite channel

System D, Digital multiprogramme television systems for use by satellites operating in the

11/12 GHz frequency range

System C, Error correction, data framing modulation and emission methods for digital

terrestrial television broadcasting

ITU-RBT.1833  Multimedia System C, Broadcasting of multimedia and data applications for mobile
reception by handheld receivers

ITUIR BS.1114-6 System F, Systems for terrestrial digital sound broadcasting to vehicular, partable and
fixed receivers in the frequency range 30-3 000 MHz

IEEE 802.11 IEEE Standard for Information technology — Telecommunications and |information
exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access Contfol\(MAC) and Physical Layer
(PHY) Specifications

IEEE 1609.4 Wireless Access in Vehicular Environments (WAVE) — Multi-channel operation

IEEE 802.16e Part 16: Air interface for fixed and mobile broadband wireless accesy systems:
Amendment for physical and medium access control layers for combined fixed and mobile
operation in licensed bands

IEEE 802.169g Part 16: Air interface for fixed and mobile broadband wireless accesy systems:
Management plane procedures and services

IEEH 802.20 Part 20: Air Interface for Mobile.‘Broadband Wireless Access Systems [Supporting
Vehicular Mobility - Physical and Media Access Control Layer Specification

IETF RFC 2461  Neighbor Discovery for IPv6

IETF RFC 2462  IPv6 Stateless Address Auto-configuration

IETF RFC 3963 NEMO Basic Support-protocol

IETF RFC 4294 IPv6 Node Requirements

3GHRP/3GPP2 3GPP/3GPP2 Standards as they relate to 2G/2.5G and 3G

TIA{95-B Mobile Station-Base Station Compatibility Standard for Wideband Spread| Spectrum
Cellular Systems (cdmaOne)

ANS$I/TIA-136-A Mobile™ Station-Base Station Compatibility Standard for Wideband Spread| Spectrum
Cellular Systems

TIAJEIA/IS-54-C > Cellular System Dual-Mode Mobile Station--Base Station Compatibility Standard

ARIB PDC.RCR Personal Digital Cellular Telecommunication System Fascicle 1

ARI

StaLdard No.27

STD-T75

Dedicated Short-Range Communication (Japan);

ITU-R M.1801

Radio interface standards for broadband wireless access systems, including mobile and

nomadic applications, in the mobile service operating below 6 GHz.

ANSI ATIS HC-SDMA is described in ITU-R document in this Recommendation

(“RecDoc. 8/167(Rev.1) Annex 4 1II’)

TTAS.KO-06.0025 Standard of DSRC Radio Communication between Road-side Equipment and On-board

Equipment in 5.8GHz band (Korea);

4 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15638-1 and the following apply.
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4.1

continuous session
establishes a session as soon as the vehicle is switched on, and maintains that session, so long as it is
possible, for as long as the vehicle is operating

4.2

heterogeneous handover
process by which a communication link is switched from one virtual communication interface to another one
of a different medium type

4.3

ITS servic1

communicaion functionality offered by an /TS-station to an ITS-station application

44

ITS-station

ITS-s

entity in al communication network, comprised of application, facilities, networking and access layer
component$ specified in 1ISO 21217 that operate within a bounded secure management domain

4.5

MC Mode

multi-carrief mode

NOTE: The $25k-MC mode referred to in this document is an enhancement of ANSI ATIS-0700004.2005, High Capdcity-
Spatial Divisijon Multiple Access (HC-SDMA) Radio Interface Standard September, 2005.

4.6

prime mover

heavy-duty |commercial vehicle tractor unit which serves as a method of moving trailers (most often semi-
trailers) by ¢oupling to the trailer using some sort of mechanical lock system, usually a fifth wheel coupling
NOTE: Tractpr units can couple to different types of-trailers.

4.7

time contr:ﬂled session

active cominunication session created when the in-vehicle equipment at a time of its choosing initialisg¢s a
time contro|led session in order to'send a message/exchange data, or it receives an inbound call, such as
receipt of a[safety message fromthe infrastructure; and the session is ended as soon as the task is achievied
4.8

user controlled session

user of thg vehicle<elects, for whatever reason, to connect upon the user’s instruction and disconpect
immediately when ‘instructed to do so by the user

5 Symbols (and abbreviated terms)

For the purposes of this document, the general symbols and abbreviations for TARV are given in 1SO 15638-
1, and in the standards specifically reference in a Clause title. For additional symbols and abbreviated terms
specific to ISO 15638-2 the following apply:

API

application programme interface

CAL

communication adaptation sub-layer
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Cl
communication interface

CIAC
communications interface access class

CIiC
communication interface class

CoA
care of address

ISO 15638-2:2013(E)

glohalnavigation satellite system

GPRS
general packet radio service

GSM
global system mobiles

HC-SDMA
high capacity spatial division multiple access

HoA
home address

© 1SO 2013 — All rights reserved


https://standardsiso.com/api/?name=935692dc8a1be7d8c397db1f9c029e98

ISO 15638-2:2013(E)

IETF

internet engineering task force

I-Mode

mobile internet (Japan)

IN

interface — network

IP

internet protocol

IPv4
internet pro

IPv6
internet pro

IR
infra-red

ISDB-TSB
Integrated s

ITS-s
ITS-station

ITS-SCU
ITS-station

VS
in-vehicle s

LAN
local area n

LEO

ocol version 4

ocol version 6

ervices digital broadcasting-terrestrial sound broadcasting

4.4)

4.4) secure communication unit

stem

etwork

low earth ofbit

LLC
link layer cg

MA
manageme

MAC
media acce

ntrol

nt — applications

55 control

MAE

management adaptation entity

MF

management — facilities

management - interaction

MIH

media independent handover
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MMAE
medium management adaptation entity

MN
management - network

MNN
IPv6 mobile network node (by extension an abbreviation for ‘Mobile Network [ITS-s IPv6 LAN] Modes)

MNP
mobile network prefix

M-SAP
management service access point

MS$
mobile satellite service

MS$/ATC
mobile satellite service and ancillary terrestrial components

MwWB
mobile wireless broadband

NEMO
network mobility (IETF)

NF
network — facilities

(o]
opeh systems interconnection

PH
physical link layer

PP
poir|t to point protocol

RD
radip data service

S-DMB
satgllite digitamultimedia broadcasting

SA
sectrrity, ~ applications

SAE
security adaptation entity

SAP
service access point

SF
security — facilities

Si
security — interaction
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SN

security — networking

TARV

telecommunications applications for regulated (commercial) vehicles

TCP

transport control protocol

TID

trailer identifier

TDD
time divisio

ubpP
user datagr|

UMTS
universal m

VClI

virtual communication interface

VMS
variable me

WAP
wireless ac

W-LAN
wireless log
6 Gene

ISO/TS 156
roles of th

framework and architecture.

To understq

Figure 1 sh

n duplex

hm protocol

pbile telecommunications system

Ssage sign

cess protocol

al area network

ral overview and framework

38-1 provided a framework and architecture for TARV. It provided a general description of] the
b actors in TARV and {their relationships. TARV communications shall be compliant to [that

nd clearly the TARY framework the reader is referred to ISO/TS 15638-1.

bws the rolesmodel conceptual architecture showing the key actors and their relationships.
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Application
Services

Certification &
Auditing

suoday

Service
Providers

Approval
Authority

Jurisdictions

Regulated Service Offerings/
Requirements

Figure 1 — Role model conceptual architecture
(Source: ISO 15638-1)

ISO 15638 provides a suite of standards deliverables addresses and defines the framework for a range of
cooperative telematics applications for regulated commercial freight vehicles (such as access monitoring,
driver fatigue management, speed monitoring, on-board mass monitoring and charging). The overall scope
includes the concept of operation, legal and regulatory issues, and the generic cooperative ITS service (4.3)
platform. The framework is based on a (multiple) service provider oriented approach provisions for the
certification and auditing of service providers. ISO 15638 is comprised of seven framework parts and twelve
application specific parts.

e Part 1 Framework and architecture

e Part 2: Common platform parameters using CALM
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https://standardsiso.com/api/?name=935692dc8a1be7d8c397db1f9c029e98

ISO 15638-2:2013(E)

e Part 3: Operating requirements, 'Approval Authority' procedures, and enforcement provisions for the
providers of regulated services

e Part 5:Generic vehicle information
e Part 6: Regulated applications [Technical Specification]
e Part 7: Other applications

e Part 8: Vehicle access monitoring (VAM) [Technical Specification]

e Parnt 9: Remote electronic tachograph monitoring (RTM) [Technical Specification]

e Pant 10: Emergency messaging system/eCall (EMS) [Technical Specification]

e Part 11: Driver work records (work and rest hours compliance) (DWR) [Technical Spécification]
e Part 12: Vehicle mass monitoring (VMM) [Technical Specification]

e Pant 14: Vehicle access control (VAC) [Technical Specification]

e Part 15: Vehicle location monitoring (VLM) [Technical Specification]

e Part 16: Vehicle speed monitoring (VSM) [Technical Specification]

e Pant 17: Consignment and location monitoring (CLM) [Technical Specification]

e Pant 18: ADR (Dangerous Goods) transport monitoring (ADR) [Technical Specification]
e Part 19: Vehicle parking facilities (VPF) [Technical Specification]

The following parts are under preparation:

e Pant 4: System security requirements [Technical Specification]

e Part 13: Mass Penalties and kevies (VMC)

This part ppecifies how different’ media can use the CALM suite of standards to provide wireless
communications interface between the IVS and the application service provider.

7. Requjrements

7.1 Geneéral

This part af 1SO 15638 defines a generic cooperative ITS service (4.3) platform for TARV using CAL M,
including protocol of coding, timing, and performance and support interfaces (such as driver ID card/USB or
similar etc.)

7.2 1SO 21217 CALM Architecture
7.2.1 1SO 21217 General requirement
The wireless network aspects of instantiations of TARV shall comply to the requirements of, and operate

within the framework of the architecture defined in ISO 21217 Intelligent transport systems -Communications
access for land mobiles (CALM) — ITS-station Architecture.
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The following subClauses identify some of the aspects of ISO 21217 that relate specifically to instantiation of
ISO 15638 TARV and where appropriate its compliance to 1SO 21217. However, in respect of CALM
architecture, 1SO 21217 is the paramount and core document and shall be consulted, and in respect of
wireless communications shall be complied with in any TARV instantiation.

7.2.2 1S0 21217 Specific aspects as they relate to TARV
7.21.1  Principles and viewpoint

Clause 5.1 of ISO 21217 states that ‘CALM-related International Standards shall focus on specifying open
interfaces with regard to the functionalities required for all relevant layers of the OS/ reference model’.

7.21.2 Wireless links

Figdre 2 (of 1SO 21217) illustrates the global ITS scope to be considered by the @et of CALM-related
Intefnational Standards. It shows several types of access technologies for wirele§s’ communication links
between individual /TS-stations and between /TS-stations and legacy stations which)can be expected to be
pregent in ITS environments.

NOTE The CALM concept is not limited to the access technologies presented in Figure 2.

Satellite GPS/GALILEO

Broadcast %

Terrestrial
Broadcast

Portable ¢ yjar

Internet Portable ce|jyjar

Internet

Hot-Spot
(Wireless
LAN)

RSE-to-RSE

: |P‘/‘/|F 5GHz .
° '802.11p. — — . - . g
- U U, v d . U 2. N\
.RSE  RSE - g5 O o0 SRR (i B0 Sl
<. vehicle-to-vehicle IR portable-to-

. +, vehicle
RSE' ..... -

.......

Figure 2 — Examples of wireless links employing various access technologies
(Source ISO 21217)

7.2.3 1S0 21217 Communication interface and channel types

ISO 21217 defines an implementation of an access technology as a communication interface (C/). The
concept of a communication interface (C/) and its virtual communication interfaces (VClIs) are specified in
ISO 21218. (See 7.10 below).
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All CALM communication access points are regarded as peers and are called ‘/TS-stations’ (ITS-s). In the
context of TARV an ITS-s may be a roadside communication point, a GSM/UMTS access point, a wide area
local network or WiFi point, or any of the CALM supported wireless access points determined below; a truck;
or a trailer (connected to the prime mover (4.6) via CALM [other trailer-tractor communications may be hard
wired or use other communications]).

Logical communication channels are determined as a key element of CALM's abstraction of ITS-station
applications from the physical communication channels used to transport the information. /TS-station
applications communicate through logical channels which are mapped by the /TS-s management to physical
channels in communication interfaces. Automatic mapping of /TS-s applications on specific communication
interfaces, referred to as “Cl selection management”, is specified in ISO 24102.(See 7.11 below)

Definitions ¢f logical channel types are provided in ISO 21218. (See 7.10 below).
7.2.4 1S0|21217 Handover
It is envisaged that most TARV communications sessions will be short, therefore involving only ¢ne
wireless medium. The IVS shall detect the media possibilities and, through CAEM management
(1ISO 24104 See 7.11 below), select the most appropriate; or the IVS will be contacted by the landgide
system using an available wireless medium.
The TARV ¢ommunication session will be transacted over that medium.
However, gn essential feature of the CALM concept that distinguishes it from traditional communicgtion
systems is|that applications are abstracted from the access technologies that provide the wireless
connectivity and the networks that transport the information fromsthe source to the destination(s). [TS-
stations arg not limited to a single access technology and netwarking protocol and can implement anly of
those suppprted, and the /TS-s management can make optimabuse of all these resources. To exploit|this
flexibility, CALM-compliant systems provide the ability to suppert handover of different types including
e thoge involving a change of communication interface (which may or may not involve a changqg of
acgess technology, since ITS-stations may have multiple communication interfaces using the same
acgess technology),
o those involving reconfiguration or change(of the network employed to provide connectivity, and
e those involving both a change in communication interface and network reconfiguration.
The following examples illustrate the various types of handover that are possible.
— Homageneous handover:
Maintpining a session between an /TS-station application in a vehicular ITS subsystem and an IJS-
statioh application in acentral ITS subsystem using subsequent roadside /TS-s’s along the road of the
same|roadside subsystem, using the same access technology in the various ITS-s.
— Heterpgeneous handover:
Mainthining -a—session between an /TS-s application in a vehicular ITS subsystem and an IT[S-s
applidation in"a central ITS subsystem by switching from a dedicated CALM access technology, ¢.g.
M5 ornl IBto a public cellular network.

So where it is appropriate (as for example, may be the case monitoring the progress of nuclear waste in
transit, or other highly controlled freight), it is possible for TARV, using CALM, to maintain a quasi-continuous
communication session between the vehicle and central landside system.

7.2.5 1S0O 21217 IVS - ITS subsystem

The IVS subsystem, known in ISO 21217 as the vehicular ITS subsystem presented in Figure 3, contains a

vehicle [TS-station (ITS-s). The vehicle ITS-s may be physically split into /TS-station hosts, ITS-station
routers and the CALM-compliant part of the vehicle ITS-station gateway.
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The vehicle ITS-s gateway supports functionality in order to connect to the ITS-s host and the /TS-s router
via the ITS-station (4.4)-internal network. The part of the vehicle ITS-s gateway which connects to the
proprietary in-vehicle network and the electronic control units is outside the scope of ISO 21217.

7.2,

The
phy

ITS

The
and

the

con

Vehicle ITS-station

ITS-s Host

Vehicle ITS4s Gateway

Applications

Facilities

ITS-s Router

Facilities

\

Networking &

Networking &
Transport

Transport
I Access

Technologies

Management
Security
Management

Access
Access

]
Networking &
Transport
.

Management

Security

ITS station internal network |

| N )

Figure 3 — Vehicular ITS subsystem
(detail taken from ISO 21217)

b 1SO 21217 Roadside ITS subsystem
roadside ITS subsystem presented in Figure 4 contains a roadside /ITS-s. The roadside /T
s border routers. In this context,'the /TS-s router is also called an ‘access router’.
roadside /TS-s gateway supports functionality in order to connect to the /TS-s hosts, the /]
the ITS-s border routers via the ITS-station (4.4)-internal network presented in Figure 4.

roadside /TS-station“gateway which connects to the proprietary roadside network and th
ponents such as\variable message signs, inductive loops, etc., is outside the scope of ISO 213

S-s may be

sically split into /TS-s hosts, ITS-s routers and the CALM-compliant parts of roadside /TS-s gdteways and

S-s routers
he part of
e roadside
17.
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Figure 4 — Roadside ITS subsystem
(source ISO 21217)

7.2.7 1S0|21217 Communication scenarios and classes
7.2.71 Communication scenarios

ISO 21217 |specifies four basic communication.scenarios. The distinction between these scenarios is bgsed
on two critefia:

a) whethler the CALM-compliant ITS=station is connected to the final
peer statign

1)  wlith a single-hop link, or
2) via a network;

b) whether the final peerstation is
1) also a CALMseompliant /TS-station, or
2) allegacy_station.

NOTE 1 This-classification of scenarios does not consider any details of the network between CALM-compliant [/TS-
station and peerstatien-

NOTE 2  These communication scenarios are in no way restricted to a specific communication mode, i.e. broadcast,
multicast or unicast mode.

NOTE 3  The ITS-station connecting to the peer station may be either the original source of a data packet or may act
as a forwarding station.

Single-hop communication between two CALM-compliant /TS-stations, in accordance with 1ISO 21217 is
presented in Figure 5. This can represent, for example, a link between two vehicle stations, or between a
vehicle station and a roadside station. But in the ISO 15638 scenario, it primarily represents the link between

the vehicle and the roadside, or, if wireless communications are used, between a trailer TID and the prime
mover (4.6) IVS.
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ITS Station ITS Station

Applications

Applications

Networking &

Networking &
Transport

Transport

Security

Mznagement
Mznagement
Security

Access

Figure 5 — ISO 21217 Scenario | — ITS-station to ITS-station'via single-hop link
(source ISO 21217)

Communication between two CALM-compliant /TS-stations invelving network connectivity is illustrated in
Figdre 6. This can represent, for example, a peer-to-peer communication involving a single-hop link from the
ITSistation to a base station of a cellular network which is connected to the Internet which also grovides the
conpection to the ITS-station of a central subsystem. Most TARV communications are made(|to an IPv6

desfination address, and so this scenario represents~the most common scenario for ISO 1%638 TARV
applications.
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Figure 6 — IS0 21217 Scenario Il — ITS-station to ITS-station via network (multiple hops)
(source ISO 21217)
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Single-hop communication between a CALM-compliant ITS-station and a legacy station is illustrated in
Figure 7. This can represent, for example, a link between a DSRC communication interface implemented in a
vehicle ITS-station, as specified in 1ISO 29281 (see 7.9) , and a legacy (e.g. European standard DSRC

roadside station).In the context of TARV, this is relevant if a legacy system link is used to download data from
the vehicle to the central system.
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Figure 7 — ISO 21217 Scenario lll — ITS-station to legacy peer station.via’single-hop link
(source ISO 21217)

tion between a CALM-compliant /TS-station and a legacy station-involving network connectivi
Figure 8. This can represent, for example, a single-hop linK from the /TS-station to a base stdtion

y is

a cellulaf network that connects to the Internet which also provides.the connectivity to the legacy statign In
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of TARV, this is relevant if a legacy system link is used.to download data from the vehicle tq the
em via an internet address.

Legacy Station

Figure 8 — 1SO 21217 Scenario IV — ITS-station to legacy peer station via network (multiple hops)

(source ISO 21217)

An [TS-station may have multiple simultaneous active sessions involving any or all of these basic
communication configurations.

16
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7.3 ISO 21217 ITS-station reference architecture
7.3.1 General
Figure 9 shows the general ITS-station (ITS-s) reference architecture, including interfaces between the

various blocks with informative details. Such interfaces may be partly non-observable and thus non-testable
service access points (SAPs), or observable and testable interfaces.

applications
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Application support
% Information support e
Session / communication support

Application
management

Networking & Transport

ITS Transport JFCP/UDP

IPv6 +
Geo- Mobilit
Routing{ protocols . y
extensions
Station-external Station-internal
interfaces interfaces
Hardware
T Security Module
g e.g. e*g t g. eg. HS

e.g. g. .
IR,MM,M5 GNSS  Bluetootr 2G,3G,LTE Ethernet

management

SN
Security

Management
Firewall and Intrusion management

Management Information Base (MIB)
Cross-layer
management

Security Management Information Base (S-MIB)
(Identity, crypto-key and certificate managment)

Regulatory
management

Figure 9 — ITS-station reference architecture
(source ISO 21217)

Five categories of interface are described in ISO 21217.
7.3.2 Interfaces towards the management entity
¢ Management - Interaction (M/):

— Enables the management entity to interact with the access layer (OS/ layers 1 and
2/communication interfaces).
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e Management -Network (MN):
— Enables the management entity to interact with the networking and transport layer (OS/ layers
3 and 4).

e Management -Facilities (MF):
— Enables the management entity to interact with the facilities layer (OS/ layers 5 through to 7).

¢ Management -Applications (MA):
— Enables the management entity to interact directly with /TS-station applications.

7.3.3 ISO 21217 Interfaces towards the security entity

ISO 156384 TARYV security is the principal ISO 15638 deliverable concerning security aspects, and all TARV
communications, in addition to compliance to the security aspects of the media standards(s) thatcthey Lise,
shall also domply to the requirements of ISO 15638-4. For all detail of specifications for security, of TARV
communications and applications, refer to ISO 15638-4 (TARV System security requirements).

However it s relevant to explain the security aspects of Figure 9.

o Seécurity interaction (S/):
— Enables the security entity to interact with the access.layer (OS/ layers 1 [and
2/communication interfaces).

. Security networking (SN):
— Enables the security entity to interact with the networking and transport layer (OS/ laydrs 3
and 4).

o Seécurity facilities (SF):
— Enables the security entity to interact with thedacilities layer (OS/ layers 5 through 7).

) Seécurity applications (SA):
— Enables the security entity to interact directly with /TS-station applications.

7.3.4 180 21217 Interface between access layer and networking and transport layer
Explanation of aspect of Figure 9.

e Intdrface — Network (/N):
— Allows the networking and transport layer and the access layer to interact with each

other. Typically-implemented as a service access point (SAP).

7.3.5 180 21217 Interface between networking and transport layer and facilities layer
Explanation of aspect of Figure 9.

o Network —Facilities (NF):

—("Allows the facilities layer and networking and transport layer to interact with each oth
Typically implemented as a service access point (SAP).

1Y
-

7.3.6 ISO 21217 Interface between facilities layer and ITS-station applications
Explanation of aspect of Figure 9.
e Facilities — Applications (FA):
— Allows the facilities layer to interact with ITS-station applications. Typically implemented

as an application program interface (API).

NOTE A valid implementation option is to merge the IN, MI and SI interfaces into a plug-and-play interface,
e.g. according to a system specification.
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ISO 21217 Host, router, and gateway architecture
t, router, and gateway architecture shall be as specified in ISO 21217 (see 5.6.4).
ISO 21217 Service

1 1S0O 21217 ITS service

Within ISO 21717 the term “ITS service (4.3)" in the context of CALM refers to a service provided by an ITS
application to a user of an ITS-station. The ITS application itself consists of two or more complementary /TS-

stat

ion applications. Pairs of [TS-station applications may be classified as, for example

erver/client

app,
(4.3)
sub

Usi

NOT
data

appl

ITS

app

pro

7.5.

The
ITS

through all the OS/ layers{(facilities, networking) down to a communication interface and via the n
peef station.

7.5.3 IS0 21217 Details related to the access layer

Figdre 10 shiows elements of the access layer. The access layer is part of the ITS-statio
architecture.presented in Figure 9 above.

ications. Within the context of ISO 15638 TARYV, this translates to the service provider of an
to a regulated commercial freight vehicle, and the TARV user (the operator of the TARV arthe
Class of the user).

mg ISO 21217, a user (client station) can identify available user services in the two following wa

1. User service discovery.
i. A TARV user actively tries to discover user services.
2. User service notification.

ii. A TARV service provider is actively broadcasting* service notification me
various processes, including application segistration and announcement

with an appropriately chosen access technology to passing users.

E ITS-stations communicate in a peer-to-peer mode Where, once the application association has
exchanges between applications occur until such time' as the session is complete or the link
cations is broken.

station applications use [TS-station services in order to connect to one or more other

R ISO 21217 ITS-station service

station to an ITS-station.application. An /TS-station service provides the complete commu

service announcements. These service announcements are managed

and construction of such announcement messages is to be transmitted oy

ication. In implementations with more than one wireless communication interface, quasi-si
ision of ITS-station services with data-streams via different communications interfaces, is supported.

term “/TS-station service” in)the context of CALM refers to a communication functionality of]

ITS service
driver as a

is.

bsages in
through
requests,
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multaneous
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Figure 10 — Elements of access layer
(source ISO 21217)

jetails refer to ISO 21217, Clause 5.9.

k layer consists of a MAC sub-layer and an LLC sub-layer, as spécified in ISO 21218. (See

edicated MAC sub-layer for every PHY layer.

f the CALM communication adaptation layer (CAL) afd the management adaptation entity (M
ISO 21218 are to provide a common interface between each specific data link layer and
nctionality of the networking and transport layer-.CAL and MAE are dedicated to a specific acq
CAL provides the IN interface to the networking and transport layer following the princi
in ISO/IEC 8802-2:1998. CAL can_(be interpreted as an LLC extension of exis
tion technologies.

he security adaptation entity (SAE) is to provide a common interface to the security entity.
21217 Details related to thesnetworking and transport layer

hows elements of the networking and transport layer. The networking and transport layer is
tation reference architecture presented in Figure 9.

Networking &

T rtL
ransport Layer @

Transport Layer Protocols
(e.g. ITS-specific, UDP, TCP)

Blso

AE)
the
ess
bles
ting

part

Network layer protocols
(e.g. ITS Station-internal Network, Geo-
Routing, IPv6, CALM FAST)

>

Figure 11 — Elements of the networking and transport layer
(source ISO 21217)

Layer marjagement

For further detail see ISO 21217.
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The network layer connects the data link layer to the transport layer. Multiple optional and
complementary network protocols running independent of each other may be supported.

At this time, ISO 21217 identifies two classes of network protocols:
1. Internet protocol
i In order to achieve Internet-based communications, version 6 of the Internet protocol

(IPv6) shall be used.

ii. IPv6 protocols are required for Internet connectivity, session continuity and
seamless communications.

iii.  Details shall be as specified in ISO 21210. (see also 7.8 below)
2. Non-IP protocols
Protocol functionality as specified in ISO 29281. (see also 7.9).

Thel transport layer connects the network layer with the facilities layer and ‘provides transpargnt transfer
of dpta between the communicating entities.

In 3gddition to /Pv6 networking, options exist for utilising user datagram protocol (UDP), and optionally,
transmission control protocol (TCP), see 7.6.2, and ISO 21210.

7.5.p [ISO 15638-1 details related to facilities layer

Figdre 12 shows elements of the facilities layer. The facilities layer is part of the ITS-statioh reference
architecture presented in Figure 9,

Facilities Layer

>

Application Support

Information Support

Communication / Session
Support

>

Figure 12 — Elements of the facilities layer
(source ISO 21217)

Layer management

and|shall be compliant to ISO 15638-1. ISO 21217 and 7.14 below. For further details refer to these standards
and 7.14 below.

7.6 1SO 21217 Details related to ITS-station applications (ISO 21217)
7.6.1 1SO 21217 CALM-aware applications

“CALM-aware ITS-station applications” are ITS-station applications that can interact with the /TS-station
management by:

e responding to requests from the communication and station management entity for registration
information,

e requesting registration at the communication and management entity upon initialization, and
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ISO 24102.

ISO 21217

identifies two types of CALM-aware ITS-station applications:

a) [ITS-station applications that get real-time access to pre-selected parameters

b) Oth
ISO 15638

NOTE

er |ITS-station applications that, typically, use IPv6 networking (ISO 21210)

TARV CALM aware’ applications shall be type b).

Although TARV systems use IPv6, CALM FAST is used in session location and establishment.

passing service level requirements to the communication and management entity. See also

7.6.2 1SO

“Non-CALM
ITS-station

operate undler the assumption that a specific transport/networking protocol is used, e.g. a DP/IP or TC

connection

layers and may be restricted to a particular lower layer protocol and access technology.

NOTE B
12795, as sp

ISO 15638
systems th
application
software to
user.
7.7 1SO ]

See ISO 4
manageme

ITS-station
ISO 15638-

7.8 1SO
7.8.11S0;

The wireleg
21210 Intel

The followir
ISO 15638
1ISO 21210

21217 Non-CALM-aware applications

-aware [TS-station applications” are [TS-station applications that cannot interact with
management as CALM-aware [TS-station applications can do. These ITS-stationlapplicat

s being established for communication. Such applications may obviate the absfraction from Iq

Fxamples of non-CALM-aware applications are legacy /P applications, and those built following ISO 1562
ecified in 1ISO 29281.

TARV 'Non-CALM aware’ applications may use such provisions‘when communicating with leg
it do not support /IPv6. However, in such circumstancesy it“shall be the responsibility of
service provider to determine the protocols and ensure thatthe legacy /TS-station has approp
comprehend the data, and that the IVS is equipped to<send the data in the form defined by

P1217 Management elements

1217 regarding OS/ cross-layer management, including regulatory information managenm
Nt of communication links, and ITS application support.

management shall be as specified_in ISO 24102. Facilities management shall be as specifig
1 and ISO 15638-5.

1210 CALM IPv6 Networking
21210 General requirement

s network aspécts of instantiations of TARV shall comply to the networking requirements of,
igent transport systems — Communications access for land mobiles — IPv6 Networking

g subClauses identify some of the aspects of ISO 21210 that relate specifically to instantiatio
TARViand where appropriate its compliance to ISO 21210. However, in respect of IPv6 networ
s{the paramount and core document and shall be consulted and complied with in any such T/

the
ons
P/IP
wer

/EN

acy
the
iate
the

ent;

d in

ISO

n of
king
ARV

instantiatior

7.8.2 1ISO

—aithoughtSO-24102stattbecomsutted-imrespect of sessiomimitiatior:

21210 Requirements on all ITS IPv6 LAN nodes

ISO 21210 determines that any instance of an ITS sub-system capable of supporting communications as

specified in

ISO 21217 shall comprise an 'ITS IPv6 LAN'.

ISO 21210 also specifies that an 'ITS IPv6 LAN node' shall implement /Pv6 in compliance with IETF RFC
4294 'IPv6 Node Requirements'.

NOTE

the vehicle ('mobile ITS IPv6 LAN'), in the roadside or in the central ITS sub-systems. This is illustrated in ISO 21217.

Additional features are needed according to the role of the 'ITS /Pv6 LAN node' and whether it is deployed in

ISO 21210 specifies that implementations of IPv6 in ITS-stations (4.4) shall be backward compatible with all
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legacy IPv6 implementations connected to the /TS-station (4.4) either in the 'ITS-station IPv6 LAN' or anywhere
in the Internet.

ISO 21210 specifies that the functions of an ITS-station (4.4) may be distributed among various nodes on an

ITS

IPv6 LAN. There shall be at least be one 'ITS-station IPv6 router' on the 'ITS IPv6 LAN'.

ISO 21210 specifies that an 'ITS-station IPv6 router' shall have at least one external IPv6 interface and that:

e An 'ITS-station IPv6 router' may have an internal /IPv6 interface. In such a situation, the

IPv6 router is said to be an 'ITS-station IPv6 router serving an ITS IPv6 LAN'

An 'ITS-station IPv6 router serving an ITS IPv6 LAN' may provide means for legacy
rin'r_\lnynri inits attached '1TS [1PvA LAN' to caonnectto the Internet

ITS-station

IPv6 nodes

NOT
stati

An''
mog

NOT
by a

router'.

An

fromp other devices reachable over IPv6 shall be implemented preferably as an 'ITS-station

(Isd
sub

roufer' modules) or 6.4.5 ('/TS-station IPv6 border rodter' modules)).

7.8.

In a
ITS

ISO|
clasg

ISO|
fore

Clayises 6.4.1 of ISO\21210.( 'ITS-station IPv6 mobile router' modules), and that a 'mobile ITS /Pv

at le

ISO
tech
pub

An 'ITS-station host' deployed in an 'ITS IPv6 LAN' shall implement the modules of,an
IPv6 host' as indicated in Clauses 6.4.2.

E
bn IPv6 router'.

TS-station border router' deployed in an'ITS IPv6 LAN' and connected to the internet shall im
ules of an 'ITS-station IPv6 border router' as indicated in Clauses 6.4.5 of ISO 21210.

E
n 'ITS-station IPv6 access router' and the functions of an /TS-station host.¢can be performed by an 'IT§

ITS-station gateway' deployed in an 'ITS IPv6 LAN' and.acting as a firewall isolating non-/A

21210 6.4.2 ('ITS-station IPv6 hosts' modules) or otherwise as an 'ITS-station IPv6 router'
Clauses 6.4.1, ( 'ITS-station IPv6 mobile router' modules), ISO 21210 6.4.3 ('ITS-station |
B 1SO 21210 ITS-station IPv6 nodes deployed in the Vehicle ITS sub-system

ddition to 7.8.1 which applies to all ITS sub-systems, the subClauses below shall also apply to
sub-system.

21210 specifies that any instance of a vehicle ITS sub-system capable of supporting con
ses 3, 4, 7 or 8 as specified.in 1ISO 21217 shall comprise a 'mobile ITS IPv6 LAN'.

21210 specifies that an’'ITS-station router' deployed in a 'mobile ITS /Pv6 LAN' and used to
gn 'ITS IPv6 LAN“shall implement the modules of an 'ITS-station IPv6 mobile router' as

ast contain one-'fTS-station IPv6 mobile router'.

nology-to connect either to an 'ITS-station IPv6 access router' or a legacy 'IPv6 access router
ic-W<LAN or a cellular operator.

'ITS-station

If desired in a particular implementation the functions of the /TS-station host can be performed by an 'ITS-

plement the

If desired in a particular implementation the functions of the 'ITS-station IPv6 border router can be performed

-station IPv6

Pv6 devices
IPv6 host'
(ISO 21210
Pv6 access

the vehicle

nmunication

attached to
ndicated in
5 LAN' shall

21210 further specifies that an 'ITS-station IPv6 mobile router' may use any mutually available access

from some

7.8.4 1SO 21210 ITS-station IPv6 nodes deployed in the roadside ITS sub-system

ISO 21210 specifies that in addition to Clauses 7.8.1 which apply to any all ITS sub-systems, the Clauses
below shall also apply to the roadside ITS sub-system.

An 'ITS-station router' deployed in an 'ITS IPv6 LAN' and used to provide access to 'mobile ITS IPv6 LAN'
shall implement the modules of an 'ITS-station IPv6 access router' as indicated in Clauses 6.4.3 ('/TS-station
IPv6 access router' modules) of ISO 21210.

NOTE

system.

© 1SO 2013 — All rights reserved
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7.8.5 1SO 21210 ITS-station IPv6 nodes deployed in the central ITS sub-system

ISO 21210 specifies that in addition to Clauses 7.3.1 which apply to any all ITS sub-systems, the Clauses
below shall also apply to the central ITS sub-system.

For communication classes 3, 4, 7 and 8 as defined in ISO 21217 a 'home ITS IPv6 LAN' shall be deployed to
host functions necessary for 'mobile ITS /Pv6 LANs' to maintain their reachability at a global /Pv6 address.
Functions to be provided by the 'home ITS IPv6 LAN' shall include /IPv6 prefix allocation and domain name
registration.

NOTE

With the above Clause, it is assumed that a global /Pv6 prefix is allocated to the vehicle ITS sub-system but

for communi
nodes locate
Internet infra
systems to c

For commu
IPv6 LAN
continuity W
indicated in

NOTE I

legacy IPv6 node.

ISO 21210

'ITS
pub

'ITS
1Py

Tra
pub

NOTE B
IPv6 third pa

7.8.6 1SO

7.8.6.1

ISO 21210
interface(s)
ISO 21210

NOTE L
originated fr
service provi

Nodule 1: IPv6 forwarding

Cation classes 3 & 4 (i.e. no internet access) nodes located in vehicles would be unable to communicate
d in Internet. However, it is reasonable to assume that the central ITS sub-system may be reached vig
structure, probably via a tunnelling mechanism. In such a situation, the ability for packets between)TS
oss the Internet does not qualify for the ability to provide Internet access to 'mobile ITS IPv6 LAN'.

hication classes 4 and 8 as defined in ISO 21217, an '/TS-station router' deployed-ir’the 'home
and used to perform the functions necessary for 'mobile ITS IPv6 LANs'/teomaintain ses
hile performing handovers shall implement the modules of an 'ITS-station\[Pv6 home agen
Clauses 6.4.4 ('ITS-station IPv6 home agent' modules) of ISO 21210.

desired in a particular implementation the functions of the /Pv6 home agent may be implemented

Hetermines that:

IPv6 LAN's deployed in vehicles, the roadside and the‘Central network shall be part of the gl
lic Internet.

IPv6 LAN's shall all be IPv6 'islands' inter-connected over the public Internet either using ng
b whenever available, or otherwise shall be tunnelled in /Pv4 networks.

hsition mechanisms may be optionally defloyed so that /Pv6 entities can also communicate
lic Internet entities not able yet to commiunicate in /Pvé6.

eing part of the global Internet, IPv6hodes deployed in 'ITS /IPv6 LAN's deployed may communicate
ties not located in 'ITS IPv6 LAN's.

21210 IPv6 functional modules

specifies that -the 'IPv6 forwarding' module receives IPv6 packets from its 'external
and from its/internal /Pv6 interface(s)' or the layer above. For details of how this is achieved
Clause 6.3.1;

he default settings are particularly important so that the 'lPv6 forwarding' module is able to route f

with
the
sub-

ITS
Sion
' as

AS a

bbal

tive

with

with

Pv6
see

ows

bm /honh CALM-Aware' applications. Rules are configurable by stakeholders, e.g. users, device venq

these policie

the manufacturer wishes to implement or could be

lor's,

the IPv6 header and protocol and port numbers. A more advanced method could be using the 'Flow Id' field in the IPv6
header (legacy applications would continue to work as is) and exchanging rules between the applications and the MR (this
would require the modification of applications) in order to express preferences based on application requirements. The
specification of this method is outside the scope of ISO 21210.

7.8.6.2 Module 2: ITS IPv6 LAN interface

ISO 21210 specifies that the 'I'TS /Pv6 LAN interface’ module shall provide a mechanism for transmitting the
IPv6 packets between the 'IPv6 forwarding' module and the layer below.

For details of how this is achieved, see ISO 21210 Clause 6.3.2.
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7.8.6.3 Module 3: external IPv6 interfaces
ISO 21210 specifies that the 'external /Pv6 interface' module shall provide a mechanism for transmitting the
IPv6 packets between the 'lPv6 forwarding' module and the layer below using the methods defined in
ISO 21218.
For details of how this is achieved, see ISO 21210 Clause 6.3.3.

Whenever required, the 'external /Pv6 interface’ module shall configure its IPv6 addresses as indicated in

Clauses defined in Section 6.5 (/Pv6 Address Configuration) of ISO 21210.

Whenever an /Pv6 address changes, the 'external IPv6 interface’ module shall notify the 'CAL

thr

Wh
‘Nei

NOT
cong
may
peri
and
whe|

7.8.

ISO|
Inte

To @chieve this a bidirectional tunnel shall be established between the 'ITS-station IPv6 mobile rou

'ITS

For

NOT
MR

temporary 'Care-of Address' (CoA),configured on the external IPv6 egress connecting the MR to the Internet i

the
MR

This]
HA

conf
prov

NOT
'NE
Sup

gh the MN-SAP using N-REQUEST.request instructions as specified in ISO 24102.

never required, the 'external /Pv6 interface' module shall perform the methods specified in
ghbor Discovery for IPv6'.

E When availability of an 'external IPv6 interface' is disrupted, the associated ,cemmunication inter
idered as unavailable and notified to the 'CALM Manager' but not immediately de-activated as the loss
be transient (e.g. the 3G interface may be down for a few seconds when driving.under a tunnel). This d
d during which the interface is unavailable as it allows the /Pv6 node to maintain the associated global
thus doesn't require to perform 'Duplicate Address Detection' as specified in.RFC 2462 (DAD) or RFC 4
n the communication link is re-established at layer 2.

.4 Module 4: mobility management

21210 specifies that the 'mobility management’ module” shall implement mobility support fi
r'net reachability and session continuity in accordance with RFC 3963 'NEMO Basic Support pr

-station IPv6 home agent' for every global /Pv6 address available on any 'external /Pv6 interfag
details of how this is achieved, see 1SQ21210 Clause 6.3.4.

E The key idea of NEMO Basic Support is that the IPv6 mobile network prefix (known as MNP) all
s kept irrespective of the topological location of the MR while a binding between the MNP and the ng

HA. This registration is performed by the MR at each subsequent point of attachment to an AR. In order {
s using its global address known as the '"Home Address' (HoA).

allows a node in the‘vehicle to remain reachable at the same address as long as the address is not dep
s now able to rediréct all packets to the current location of the vehicle. MNNs attached to the MR ddg
gure a new address nor do they need to perform any mobility support function to benefit from the Interne

E For a better understanding of NEMO, the terminology is specified in RFC 4885 and the design
O Basic Support' in RFC 4886. These documents serve as the normative documents for how to apply |
bortto the CALM architecture.

M Manager'

RFC 2461

face shall be
of coverage
ecreases the
Pv6 address
429 (ODAD)

inctions for
ptocol'.

ter' and the

e.

bcated to the
wly acquired
5 recorded at
b do this, the

recated. The
not need to
connectivity

ded by the MR This mobility support mechanism provided by NEMO is thus very easy to deploy, at a mifimum cost.

goals behind
WEMO Basic

ISO 21210 specifies that whenever the IPv6 address of tunnel end-point changes, the 'mobility management'
module shall notify the 'CALM Manager' through the MN-SAP using N-REQUEST.request instructions as
specified in ISO 24102.

NOTE As a result of the notification of the tunnel set-up from the /P 'mobility management' module to the 'CALM
Manager', the 'CALM Manager' should notify the 'IPv6 forwarding' module with new forwarding table entries. See section
'IPv6 forwarding' module.

When there exists multiple tunnels, 'ITS-station IPv6 mobile router' and the 'ITS-station IPv6 home agent' shall
be synchronised in order to take their decision based on the same criteria (user choices, network availability,
media characteristics and type of flow) on both directions. See ISO 21210 for details of how this is achieved.
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7.8.7 1SO 21210 Module 5: IPv6 security

ISO 21210 specifies which security features and functions shall be provided by the IPv6 security module to
'ITS-station IPv6 LAN nodes'. 1ISO15638-4 (TARV System security requirements) shall provide the reference
for security for ISO 15638, and shall take ISO 21210 measures into account as part of its core system

security.

ISO 21210 provides specification for the following security aspects:

¢ Encryption, anti-replay and anti-forge

o Authentication

e Loca

7.8.8 1SO

Each type
'Roadside HK
highlighted
specify basg
because thg
Node Requ

7.8.8.1
7.8.8.1.1

ISO 21210
as defined i

Mo
Mo
Mo

and that the

See ISO 21

7.8.8.1.2

ISO 21210
defined in |

Mo
Mo

jon privacy

21210 Modules implemented in ITS-station IPv6 nodes

of 'ITS-station IPv6 node' ('Mobile Router', 'Access Router', 'Border Routery 'Vehicle H
lost', 'Central Host', 'Home Agent', 'Vehicle Gateway', 'Central Gateway', 'Roadside Gateway
in ISO 21217) comprises a subset of the modules specified in ISO 21240. 1SO 21210 does|
ic IPv6 functions (such as addressing or transmission over Ethernet.or’ network managem
bse are features that all /Pv6 nodes shall conform with in order to be complaint to RFC 4294 '
rements'.

TS-station IPv6 mobile router' modules

Modules required for non-continuous Internet connectivity

specifies that the 'ITS-station IPv6 mobile router' supporting non-continuous Internet connecti
h 1ISO 21217, shall comprise at least the following:modules:

jule 1: IPv6 forwarding
jule 3: IPv6 external interface(s)
Jule 5: IPv6 security

re shall be an 'I[Pv6 external interface' module for each communication interface.
210 for further details.
Modules required-for continuous Internet connectivity

specifies that/the 'ITS-station IPv6 mobile router' supporting continuous Internet connectivit
b0 21217 ,.shall comprise at least the following modules:

Hule, 1;>IPv6 forwarding

pst',
as
not
ent)
Pv6

Vity,

as

Hule 3: IPv6 external interface(s)

Module 4: [Pv6 mobility management
Module 5: IPv6 security

and that there shall be a 'lPv6 external interface' module for each communication interface.

See ISO 21

7.8.8.1.3

210 for further details.

'ITS-station IPv6 hosts' modules

ISO 21210 specifies that 'ITS-station IPv6 hosts' (i.e. 'Vehicle Hosts', 'Roadside Hosts', 'Central Hosts',
'Vehicle Gateway', 'Roadside Gateway' and 'Central Gateway' as referred to in 21217) shall only implement
the non-routing capabilities of an ITS-station (4.4) and shall comprise at least the following modules:
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e Module 2: IPv6 ITS LAN interface

e Module 5: IPv6 security

e Module 6: transport protocols

e Module 8: 'CALM-aware' applications

See ISO 21210 for further details.

7.8.8.1.4 'ITS-station IPv6 access router' modules

ISO 21210 specifies that the 'ITS-station IPv6 access router' shall comprise at least the following modules:

e Module 1: IPv6 forwarding
e Module 3: IPv6 external interface(s)
e Module 5: IPv6 security

There shall be an 'IPv6 external interface’ module for each communication interface.

Optlonally, Module 2 'IPv6 ITS LAN interface' shall be implemented if therg-is“attached 'ITS-statign IPv6 LAN
nodes'.

7.8.8.1.5 'ITS-station IPv6 home agent’ modules
1ISO[21210 specifies that the 'ITS-station IPv6 home agent' shall comprise the minimum following mpodules:

1) Module 1: IPv6 forwarding
2) Module 4: IPv6 mobility management
3) Module 5: IPv6 security

Optlonally, Module 2 "Pv6 ITS LAN interface™or Module 3 “IPv6 external interface” shall be implenjented.
7.8.8.1.6 'ITS-station IPv6 border router' modules

1ISO[21210 specifies that the '/TS=station IPv6 border router' shall comprise at least the following mpdules:

—_

Module 1: IPv6 forwarding

)
2) Module 2: IPv6 FS-LAN interface(s)
3) Module 3: IPv6.external interface(s)
4) Module 5+/Rv6 security

There shall be an 'IPv6 external interface’ module for each communication interface.

7.8.p _1S0 21210 IPv6 address configuration

7.8.9.1 IPv6 address configuration for all 'ITS-station IPvé LAN nodes'

ISO 21210 specifies that all 'ITS IPv6 LAN nodes' shall configure a 'link-local /Pv6 address' on each of their
IPv6 interfaces following the methods specified in RFC 2462 'IPv6 Stateless Address Auto-configuration';

and that all 'ITS IPv6 LAN nodes' shall configure a 'global /Pv6 address' following the methods specified in
RFC 2462 'IPv6 Stateless Address Auto-configuration'.

For further details see 1ISO 21210 Clause 6.5.1.
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7.8.9.2 IPv6 address configuration for ‘'mobile ITS IPv6 LAN nodes’

ISO 21210 specifies that an 'ITS-station IPv6 mobile router' shall be allocated an IPv6 prefix of a maximum
length of 64 bits (64 or smaller). See ISO 21210, Clause 6.5.2 for further details.

ISO 21210 further specifies that:

e An 'ITS-station IPv6 mobile router' shall be allocated an /Pv6 prefix, known as an MNP from a 'home
ITS IPv6 LAN' located in a remote central ITS sub-system. This MNP may be allocated dynamically
using DHCPvV6 'Prefix Delegation for NEMQO' or using any other method according to the operator of
the given central ITS sub-system.

e An[ITS-station IPv6 mobile router' shall announce the MNP and other necessary network parangters
(default router, DNS server, etc.) on each of its 'internal /Pv6 interface(s)' using the method specjfied
in RFC 2461 'Neighbor Discovery for IPv6' in order for all 'mobile ITS /Pv6 LAN nodes'|to configure
thelr own global /Pv6 addresses according to Clause 6.5.1 (/Pv6 address configuration for all '[TS-
station IPv6 LAN nodes'). 'mobile ITS IPv6 LAN nodes' shall retain the same glgbal address which
hag been configured originally from the MNP irrespective of their location in theM P network topolpgy.
'mapile ITS IPv6 LAN nodes' shall only change their address if the 'ITS-station IPv6 mobile roliter'
adVertises a new MNP.

NOTE he term MNP is usually associated with the use of RFC 3963 ('NEMO Basic,Support') but in this specification
it is paraphrased to mean an IPv6 prefix allocated to a 'mobile ITS /Pv6 LAN' whether RFC 3963 is used or not for a
particular coqnmunication class.

NOTE The MNP belongs to the Central ITS sub-system . It is taken fromthe 'home ITS /Pv6 LAN' prefix (homellink)
and could bg changed dynamically for instance for security reasons, or if the 'ITS-station IPv6 mobile router' changds its
'home ITS IAv6 LAN', or if the address configuration of the 'home ITS IPv6’LAN' is changed.

And that fol communication classes 4 & 8 as defined in ISO;21217:

e An|ITS-station IPv6 mobile router' shall be(configured a global /Pv6 address known as a 'Hpme
Address' (HoA) belonging to its 'home ITS-/Pv6 LAN' following the methods specified in RFC 3963
'"NBMO Basic Support protocol', and shall-retain it even if connectivity to the 'home ITS IPv6 LAN' is
lost.

e An|ITS-station IPv6 mobile router:shall configure a global /Pv6 address known as a 'Care-of Addiess'
(CdA) on each of its external /Pv6 interfaces and for each IPv6 prefixes advertised by visible '|{Pv6
acgess router' ("ITS-statiom|Pv6 access router' or legacy IPv6 access router). The configuration of the
Cof shall be achieved’in~accordance to RFC 2462 ('IPv6 Stateless Address Auto-configuratipn').
Thgre may be medium,'specific methods (e.g. PPP link in cellular networks). The 'Duplicate Addfess
Detection' (DAD).mechanism as specified in RFC 2462 may be replaced by RFC 4429 'Optimiistic

II)icate Address Detection' (ODAD).

For non-comtinuous-Internet connectivity) as defined in ISO 21217, an '/TS-station IPv6 mobile router' may be
allocated its IPv6~ prefix using the same method as for communication class 8 'Continuous Intdrnet
bile

For further details see ISO 21210 Clause 6.5.2.

7.8.9.3 IPv6 address configuration for 'ITS IPv6 LAN nodes' deployed in a roadside ITS sub-system
ISO 21210 specifies that the allocation of global addresses to the 'ITS IPv6 LAN' located in the roadside ITS
sub-system shall be achieved by the 'ITS-station IPv6 Border Router' preferably by stateless-autoconfiguration
(RFC 2462) of alternatively by static configuration.

For further detail see ISO 21210 Clause 6.5.3.
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IPv6 address configuration for 'ITS /Pv6 LAN nodes' deployed in a central ITS sub-system

ISO 21210 specifies that the allocation of global addresses to the 'ITS IPv6 LAN' located in the Central ITS
sub-system shall be achieved by the '[TS-station IPv6 border router' by stateless-autoconfiguration
(RFC 2462) of by static configuration.

7.8.10 ISO 21210 Addressing requirement for reachability from the Internet

ISO

21210 specifies that the following Clauses shall apply:

e 'ITS IPv6 LAN nodes' shall be reachable at their global addresses from nodes located in another 'ITS

7.8.

ISO
the
cho

7.8.

The
criti
Sco

NOT

and
and

7.9

each ITS IPv6 LAN.
e A domain name shall be associated and registered in the DNS to any 'ITS IPv6 LAN n

IPv6 LAN' or the Internet through name resolution.
e An 'ITS-station IPv6 mobile router' shall implement mobility support functions in accordanc

their global addresses whereas the 'mobile ITS IPv6 LAN' is attachéd)to a 'ITS-station ag
or legacy IPv6 access router. See 'Mobility management' module i0d1SO 21210.

11 1SO 21210 Optional features and functions

21210 also specifies the following optional features and functions that are not necessary to su
communication classes as specified in ISO 21217 but they could be necessary to ensure spe
ces are not prevented by the specification of IPv6 networking as described in ISO 21210.
o |Pv6-IPv4 interoperability.

e /Pv6 nomadic devices.

e /|Pv6 seamless horizontal handovers.

e /|Pv6 seamless vertical handovers:

12 1SO 21210 IPv6 priority

ITS-station IPv6 router may implement mechanisms to ensure /Pv6 packets with higher p

cal, safety, etc) are sept.prior to packets of lower priority. The specification of these methods is
be of ISO 21210.

E For example:"The 'Flow Label' field in the IPv6 header may be used to differentiate flows with hig
to match flows te particular interfaces based on preferences exchanged between the applications runr
the router serving the IPv6 LAN.

1ISO->29281 Intelligent transport systems CALM non-IP networking

7.9.

IPv6 LAN' or the internet. This shall be achieved by allocating a globally-unique /Pv6 prefix (MNP) to

pdes' which

IPv6 global address has to be automatically retrieved by communication pairs_located in another 'ITS

e with RFC

3963 'NEMO Basic Support protocol' for maintaining Internet reachabilityof 'ITS /Pv6 LAN nodes' at

cess router'

bport any of
cific design

riority (time
outside the

her priorities
ing on hosts

1 SO 29281 General requirement

The wireless network aspects of instantiations of TARV shall, where appropriate, comply to the non-IP
networking requirements of ISO 29281 (CALM non-/P networking).

This Standard is now revised into 3 parts:

1) 1SO 29281 -1 Non-IP networking
2) IS0 29281 -2 Fast networking & transport layer protocol (FNTP)
3) IS0 29281 -3 Legacy system support

© 1SO 2013 — All rights reserved

29


https://standardsiso.com/api/?name=935692dc8a1be7d8c397db1f9c029e98

ISO 15638-2:2013(E)

7.9.2

ISO 29281-1 Non-IP networking

The scope of ISO 29281-1 is to specify elements of communications for cooperative ITS which are not based
on the Internet protocol.

Especially,
[ ]
Re

ISO 29281

communica
manageme

The protoc
communical

1)

2) mu

79.21 |

Single-hop

as specified

Examples g

Rederences to protocols of the /TS-s facilities layer

single-hop communication between ITS-stations (4.4), regardless where the stations are installed

the following architectures, procedures and protocols are specified:

Protocol architecture based on the ITS-station (4.4) reference architecture

ferences to protocols of the /TS-s networking & transport layer

operates within the framework of ISO 21217 ITS station architecture; ISO 24102-4,/ITS stg
fion unit (ITS-SCU); ISO 24102-3, Management SAPs; ISO 24102-1, Local [ITS stg
nt; ISO 24102-2, Remote ITS station management.

pls of the ITS-s networking & transport layer specified in 1ISO 29281-d‘apply to two b
fion scenarios:

ti-hop communications between ITS-stations (4.4)

50 29281 Single-hop communication scenario

communications as specified in 1ISO 29281 involve ‘communication between two CALM stat
in ISO 21217.

f single-hop communication scenarios are presented in Figure 13.

L% )

tion
tion

asic

ons

Figure 13 — Examples of single-hop communications
(Source: ISO 29281-1)

The first scenario is a typical scenario for advertisement of services provided by roadside service providers.
More is needed for traffic efficiency and road safety services.

The second scenario is primarily for road safety services.

30
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Roadside ITS sub-systems announce /TS services (4.3) using broadcast single-hop communication. Sessions
using unicast single-hop communications may follow as specified in ISO 29281-1. Many road safety and traffic
efficiency services rely on communications between vehicles.

7.9.2.2 Multi-hop communication scenarios

Multi-hop communication as specified in ISO 29281-1 involves communication between two ITS-stations (4.4)
using forwarding capabilities provided by one or more other ITS-stations (4.4).

Multi-hop (N-hop) communications is supported by the "Fast networking & transport layer protocol" (FNTP)
specified in part 2 of ISO 29281.

An g¢xample of N-hop broadcast is illustrated in Figure 14. It provides data dissemination from a-qource node
to all nodes reachable with a limited number of subsequent hops. The number of next hops-shall be set by the
seryice. In Figure 14, the maximum number of hops is two.

s

Destination /

o Forwarder (o] \ lo) o) !(QJ

Destination Destination / Destination
Forwarder

m ™ Bu

\
‘.;?-i, \
Ng -
EEN Source /). Destinafion
O o at most two hops O o

Figure 14 — N-hop (Topologically scoped) broadcast
(Source ISO 2928141 amended for TARV)

For|details and specification of how these communications are achieved see ISO 29281-1.
7.9.8 IS0 29281 -2 Fast networking & transport layer protocol (FNTP)

1ISO] 29281-2 specifies a protocol of the ITS networking & transport layer in support of efficient adrhoc single-
hop[communications with optional:N-hop broadcast.

Thig protocol supports ITS-=station (4.4)-internal forwarding of packets, i.e. between /TS-s router$ and ITS-s
hosts and vice versa.

Thig protocol is the\basis for legacy system support in /TS-stations (4.4), especially those related to the
ISO| 15628 DSRC application layer.

The] protocohis’named "Fast Networking & Transport Protocol" (FNTP).
FNTP distinguishes
e ~_a basic port mapper protocol,

Py nrotocolextensions for -
pProt —EXte SO HS 1o

— N-hop groupcast and
- LPP,
e protocols for ITS-station (4.4)-internal forwarding of packets between /TS-s host ITS-SCUs and ITS-s
router ITS-SCUs.

FNTP was validated in the CVIS project.

The "Fast Networking & Transport layer Protocol" (FNTP) specified in ISO 29281-2 supports any kind of ad-
hoc access technology, e.g. CALM M5, CALM IR, ITS-G5. FNTP may be used to connect "endpoints”
identified by port numbers in peer ITS-stations (4.4), where peer ITS-stations (4.4) are uniquely identified by a
Link-ID (usually MAC address contained in it) of the access layer. Consequently, FNTP is a port mapper
protocol, usually located in the transport layer of the OS/ model.
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FNTP may support the implementation architectures presented in Figures 15,16 and 17 with the peer ITS-
stations (4.4) A and B.

Combined ITS-S router / host Combined ITS-S router / host

A Applications B Applications

Facilities layer Facilities layer

Networking & transport
layer (FNTP) layer (FNTP)

Access layer Access layer
(wireless Cls) (wireless Cls)

Networking & transport

Marnjagement
Management

Communication link between ITS-Ss

Figure 15 — ISO 29281-2 Implementation architecture |

ITS-S host A

Applications ITS-S router A

Facilities layer

Networking & transport
layer (FNTP)

Networking & transport
layer (FNTP)

Management
Management

Access layer (LAN CI) Wireless Cls

ITS stationsinternal network A

ITS-S host B

Applications ITS-S router B

Facilities layer

Networking & transport
layer (FNTP)

Networking & transport
layer (FNTP)

between ITS-Ss

Communication link

- -
[ [y
[} [}
S S
[} ()
(o)) (o))
@© ©
C C
© ©
= =

Access layer (LAN ClI) Wireless Cls

Qs Hy ! - L
W olAUUTT=ITIISTTIAal TITWVUIN D I I

Figure 16 — ISO 29281-2 Implementation architecture Il
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Applications ITS-S router A

Facilities layer

Networking & transport
layer (FNTP)

Networking & transport

layer (FNTP)

Management
Management

Access layer (LAN CI) Wireless Cls

Combined ITS-S router / host

B - =

Applications =2

cC i

- S

= Facilities layer 5 E=

() O e

g Networking & transport S

=2 layer (FNTP) E %

é Access layer 8°
(wireless Cls)

Figure 17 — ISO 29281-2 Implémentation architecture Il
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Figure 18 illustrates the location of FNTP in the ITS-station (4.4) reference architecture specified in ISO 21217
and the communication relations with other protocol entities. Management relations are not explicitly
presented.

ITS Management ITS Facilities Layer

Entity .
Groupcasting

Registration
Handler

Groupcasting
Scheduler

| Selection

Manager

FNTP

ITS Networking & Transport Layer

Gl Manager ITS Access Layer

ISO 21216 | 1ISO 24215 | I1ISO 21214 LAN ClI

supporting supporting supporting ITS station- Other Cls
MAC MAC MAC internal
groupcast groupcast groupcast network
frames frames frames access

Figure 18 — FNTP reference architecture

For details and specification 6f-how FAST services are advertised and supported see ISO 29281-2.
7.9.4 1S0|29281 -3 Legacy system support

7.9.4.1 General concept

ISO 29281-B(specifies elements of communications for cooperative ITS which are not based on the Intgrnet
protocol.

Especially, the following architectures, procedures and protocols are specified:
e  Support of communication interfaces (DSRC-CI) using 1ISO 15628
e Support of ISO 15628 DSRC applications via an ITS ad-hoc access technology
The specifications given in ISO 29281-3 comply with the /TS-station (4.4) architecture and with the concept of

an [ITS-station (4.4) communication unit (ITS-SCU) as specified in ISO 21217 and ISO 24102 4, and
Communication scenarios are specified in ISO 24102 1 and in ISO 21217.
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An existing access layer technology may be implemented in a ITS-station (4.4) as a “Legacy C/I’, as presented
in Figure 19, such that it can communicate with peer stations that are not necessarily aware of any ITS-s
context, and where none of the networking protocols specified for ITS-s are used in the wireless link.

Types of Cls are specified in ISO 21218 in | parameter 22 “Medium”. The only legacy C/ medium identified so
farin ISO 21218 is "DSRC" with an application layer specified in ISO 15628. Further types may be added.

ITS-s Applications

t Legacy service entity J

( FASAP )
ITS-s (CALM) facilities layer
E
@ Legacy Cl port manager
=
( NFsAP )
ITS-s networking & transport
E:
@ FNTP
2
2 =
dJ
§
g ( ANISAP )
g ITS-s (CALM) access
2
g
o Extended CAL
&
<
=
N
Legacy CI

Figure 19 — Legacy communication interfaces
(Source: 1ISO 29281-3 adapted)

Insile the CALM station, the CALM FAST networking protocol is used for forwarding |of packets
between the CALM communications interface layer and the CALM service layer.

This requires
e to implement a CALM adaptation layer (CAL) as specified in ISO DIS 21218 extended
with the additional functionality for FAST networking support as specified in 1SO, which
optionally may include also parts of the service processing functionality

e to make use of the "Legacy communications interface port manager" as specified in
ISO 29281 and in ISO 2410

The "Legacy Service Entity" registers at the "Legacy Port Manager" indicating the communications interface
class and legacy option of the required legacy communications interface. See ISO 21218 and 7.10 below.
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7.9.4.2 IS0 29281 supporting ISO 15628 legacy services

Legacy services (user applications) built on top of an OSI layer 7 as specified in 1SO 15628 may be
operated over a CALM communications interface of communications interface class CIC-wl1 specified in
ISO 21218. The services interface with the CALM FAST networking protocol via the "15628 Kernel Emulator”,
see Figure 20.

ITS-s Applications
t Legacy service entity J
( FA-SAP )
ITS-s (CALM) facilities layer
a
<
i 15628 Kernel emulator
[T
3?
( NF-sAP )
ITS-s networking & transport layer
o
<
] FAST
4
2 =
o
€
&
S ( ANISAP )
g ITS-s (CALM) access layer
=
—
5
o Extended CAL
@
<
=
N_|
CALM CI
Of Class CIC-wl1
Figure 20 — ISO 15628 Kernel emulator
ITaYaWaYaYaYe W AY

LO
\GUUTLT. 1O U 292071

The 15628 initialization phase shall be implemented with the groupcast functionality specified in ISO 24102-1
and in ISO 24102-5.

The "15628 Kernel Emulator” performs the following tasks:

Register at server groupcast manager for periodic transmission of BST, if applicable.
Register at client groupcast manager for transmission of VST, if applicable.

Emulate the 15628 T-Kernel interface for usage by applications.

Map the 15628 "FlowControl" on BC-VC/ and UC-VCI.
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The purpose of 15628 LID is served by Link-ID specified in ISO 21218.
See ISO 29281-3 for detail of how this is achieved.
7.9.5 1S0 29281 Communication scenarios

The networking protocols specified in ISO 29281 apply to two basic communication scenarios

multi-hop communications between CALM [TS-stations.

single-hop communication between CALM /TS-stations, regardless where the stations are installed,

NOTE 1: Subsequent hops may be managed either by services, or by network / transport protocol extens
globpl architectural point of view, subsequent hops constitute the functionality of multi-hopping aceording
communication scenarios B1 and B2 as specified in ISO 21217.

NOTE 2: The CALM communication scenarios A3 and B3 as specified in ISO 21217, i‘e,“Communica
roadside installations, are not within the focus of CALM FAST. It is recommended to use

communications in these scenarios. However CALM ITS-stations (4.4) are treated as-peer stations. T
opefational point of view, there is no difference between mobile stations and roadside (fixed) stations,

ons. From a
to the CALM

ion between
IPv6 based
hus from an
ps a parking

mobjle station also can be considered as a roadside station. Consequently the FAST procedures may be|applied also
withjn CALM communication scenarios A3 and B3

7.10 1SO 21218 CALM Lower Layer SAP

7.10.1 1SO 21218 overview

The| wireless network aspects of instantiations of TARW shall comply to the requirements of [ISO 21218
Inte]ligent transport systems -- Communications access for land mobiles (CALM) - Medium seryice access
poirts.

The] following subclauses identify some of thecaspects of ISO 21218 that relate specifically to insfantiation of

ISO| 15638 TARV and where appropriate .its compliance to ISO 21218. However, in respect of CALM lower
laygr SAP, ISO 21218 is the paramount.and core document and shall be consulted and complied with in any
such TARV instantiation.

1ISO
the
inte

21218 determines the seryice' access points (SAPs) of a communication interface (C/) as g
communication adaptation Mayer (CAL) for communication, and as provided by the con
face management adaptation entity (CIMAE) for management of the communication interface.

As
of
exig

CALM is open for existing communication modules, i.e. communication modules that are
CALM, and CALM-=specific communication modules, there is a need to adapt the interfag
ting commuriication modules to those expected by the CALM network layer and the CALM ma

rovided by
munication

not aware
es of such
nagement.

ISO
phy
lays
the

21218 specifies that the communication module protocol layers shall include at a
sical Tayer (PHY), a medium access control sub-layer (MAC), and optionally a logical link
rALLC). In the communication

In a specific implementation,
communication protocol stack including the related management.

inimum a

ontrol sub-

the communication module may include higher layers of the OS/

The inclusion of higher protocol layers is restricted to those communication technologies already existing
and not being aware of CALM, (e.g. the cellular media 1ISO 21212 and ISO 21213 and other public
communications media).

In the management path, the 'Communications Interface - Management Adaptation Entity' (CIMAE)
provides a management SAP (M-SAP) towards the interface management entity, and serves the
communication module and the communication adaptation layer. See Figure 21.
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1ISO 21218
the commu
SAP) and

ISO 21218 |Clause 5. Further information may be also be found.in the related standards for a spe
medium, e.g. ISO 21212, ISO 21213, I1SO 21214, 1SO 29282, 1S©29283, etc. (see normative refereng
and in the $tandard regularising the interface between public wireless networks and CALM, ISO 25111 .(
see subClapises below regarding these Standards).

7.11 1SO 24102 CALM management

The wirelegs network aspects of instantiations of TARV shall comply to the requirements of, ISO 24

Intelligent t

The followi
ISO 15638
manageme
any such T,

1ISO 24102
with the IT.
related stan
Manageme

a) sern

Networking & Transport Layer
- Communication
c .
> o adaptation
5 o] % sub-layer (CAL)
o =g
® - g
©
1S Data Link Layer
(DLL)
£ ESZ
5 [s] 58
o S &2 Physical Layer (PHY)
5] 8 g c
= =0

Communication Interface (Cl)

Figure 21 — SAP architecture
(Source: 1S021218)

provides common basic functional specifications for the communi€ation adaptation layer ang
hication interface management adaptation entity. It specifies-both the communication SARA
he management SAP (M-SAP). The means by which this$ technically achieved is specifig

nsport systems — Communications.access for land mobiles (CALM) — CALM management.

ng text identifies some of the aspects of 1ISO 24102 that relate specifically to instantiatio
TARV and where appropriate® its compliance to 1SO 24102. However, in respect of Cj
nt, ISO 24102 is the paramount and core document and shall be consulted and complied wit
ARV instantiation.

provides specifications for intelligent transport systems (ITS) station management to be comp,
5-station reference“architecture and the set of communications access for land mobiles (CA
dards.

nt actions are specified via:

icé access points
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the

application entity and the various communication protocol layers of the [TS-station reference
architecture, and

c)

of an ITS-station

The ITS-station management entity specified in ISO 24102 provides functionality related to the:

(4.4) reference architecture specified in ISO 21217 and presented in Figure 22, and

38

protocol data units for management communications between addressable instances of functionality

management of communication protocol layers and the security entity presented in the /TS-station
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e station-local management communications (Inter-/TS-SCUcommunications) enabling a sub-division of
an /TS-station into several addressable entities, e.g. hosts and routers, in line with the general ITS
architecture specified in 1ISO 21217.

Applications

VIF A
(Management (Security
c (Facilities - | - Applications) -
Applications) L
Applications

Facilities

SF
(Security

(Management
T
Facilities

NF

Network - | - Facilities

Networking &
Transport

ANI

Access™{ |~ Networ

MN
(Management
SN
(Security

Security

it
c
Q
S
(]
(@)
©
c
©
=

SAI
(Seclurity

Figure 22— |TS-station reference architecture with named interfaces
(Source: 1ISO 24102 / ISO 21217)

ISO| 24012 spegifies /TS-station (4.4) management as a distributed process, where no supervispry entity is
employed. The)ITS-station (4.4) management entity provides the service primitives of the

a) “MAI-SAP, specified in ISO 21218 (See I1ISO 21218 and 7.10)
b)/MN-SAP. specified in 1ISO 24102 (See ISO 24102)
c) MF-SAP, specified in ISO 24102 (See ISO 24102)

For further detail refer to ISO 24102 Clauses 5 — 17 and the Annexes to ISO 24102, which also define further
mandatory requirements.

7.12 CALM Media
7.12.1 1SO 21215 CALM M5
The wireless network aspects of instantiations of TARV using 5 GHz wireless communications shall comply to

the requirements of 1ISO 21215 Intelligent transport systems -- Communications access for land mobiles
(CALM) -- M5.
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The following subClauses identify some of the aspects of ISO 21215 that relate specifically to instantiation of
ISO 15638 TARV and where appropriate its compliance to ISO 21215. However, in respect of CALM M5,
ISO 21215 is the paramount and core document and shall be consulted and complied with in any such 5 GHz
TARYV instantiation.

ISO 21215 provides specifications of the access layer (OS/ layers 1 and 2 and the related management
functionality) of a communication interface (C/) named "CALM M5", operating in the 5 GHz microwave
frequency range.

CALM M5 communication interfaces include communication modules (CMs) that are based on the wireless
LAN technology standardized at IEEE. ISO 21215 specifies the additions to and deviations from IEEE 801.11
(including fmendment [16] developed by IEEE Task Group p (TGp)) required to make CALM |MS5

communicalion interfaces compatible with the ITS-station (4.4) reference architecture based on thée.CALM
concept spgcified in ISO 21217.
Frequency allocations in regions other than North America are supported.

Figure 23 shows the architecture diagram of a CALM M5 communications interface (Cf)"embedded in| the
general CALM architecture.

Networking & Transport Layer

( IN-SAP
- Comniunication
c .
> 9] adaptation
E %5 sUb-layer (CAL)
[} e
o) S ol oo o
% g CM
1S ' Medium Access
0 Control
Sub-layer (MAC)
-— -— =
c S, £ ﬁ [0}
£ £S5 @
g S8 1PES
g @ §_§ ‘;" S 5 Physical Layer (PHY)
© T g c
=
= =" %43
Communication Interface (Cl)
Access

Figlire 23 — CALM M5 communication interface architecture
(Source: 1ISO 21215)

The M5 communigcation module is indicated with a bold dotted line. The communication module along with the

CAL "Communication Adaptation Layer" and CIMAE "Communication Interface Management Adaptgtion
Entity" congtitute-a-CALM communication-interface-as cpnnifind n 1S 21218 (cnn Z 10 and 1SO 2121 R)

The communication protocol layers of the communication module specified in ISO 21215 are:

e Physical layer for microwave communications (PHY).

¢ Medium access control sub-layer (MAC).
ISO 21215 specifies that a CALM M5 communications interface shall comply with the CALM International
Standards ISO 21218 on access layer service access points, 1SO 24102 on /TS-station (4.4) management,

ISO 21217 on global ITS architecture, ISO 29281 on non-/P networking and 1ISO 21210 on /Pv6 networking,
with restrictions and amendments as specified in ISO 21215.
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ISO 21215 specifies that a:

CALM M5 communication module shall be compliant with IEEE 802.11 with restrictions and

amendments as specified in ISO 21215

CALM M5 communications interface and virtual communication interface (VC/) shall support Mi-
parameters specified in ISO 21218 with amendments and restrictions as specified in ISO 21215

CALM M5 communications interface as specified is a CALM wireless communications interface that
shall support communications interface class CIC-wl1 for general simultaneous bi-directional

communications with multiple peer-stations, coded in Mi/-parameter 15 "Clclass"

specified in

ISO 21218

NOTE This includes the capability of communications interface class CIC-wI3 and CIC-wl4.
e CALM M5 communications interface shall support at least communications-interface agcess class
CIAC-1 coded in Mil-parameter 24 "ClaccessClass" specified in ISO 21218
e CALM M5 communications interface shall provide an IN-SAP andran MI-SAP as specified in ISO
21218 with restrictions as specified in ISO 21215
e CALM M5 communications interface shall support cross-communications interface priofitization as
specified in ISO 21218 with details as specified in ISO 21215
NOTE  Multiple CALM M5 communications interfaces per ITS-station (4.4) are possible, regardless of| whether the

communications interfaces belong to the same ITS-SCU or to different i, see 1ISO 24102 for the specificatid

SCU.

CALM M5 communications interface shalltsupport all modes of usage of the CtrICI

n of an ITS-

bits in the

communication interface-ID as specified in4SO 29281 with details as specified in ISO 21215

e CALM M5 communications interface shall support packets carrying management |data being
transferred via the MI-SAP as speCified in ISO 21218

e CALM M5 communications’ interface shall support one or more of the logical channgls "control

channel" (CCH), "servicetchannel" (SCH) and "auxiliary channel" (ACH) as specified in ISQ 21218
e CALM M5 communications interface shall provide QoS functionality based on user priorities as
specified in ISO21218 and based on access categories as specified in IEEE 1609.4.
For|detail of how this\is'technically achieved refer to ISO 21215, Clauses 7 — 8, and the Normative|Annexes of
ISO[21215.
7.12.2 1SO.21214 CALM Infrared

hall comply

wrreless network aspects of |nstant|at|ons of TARV using 5 infrared ereless commumcatlons S
e and mobiles

(CALM) — Infra red systems

The following text identifies some of the aspects of ISO 21214 that relate specifically to instantiation of
ISO 15638 TARV and where appropriate its compliance to ISO 21214. However, in respect of CALM infrared,
ISO 21214 is the paramount and core document and shall be consulted and complied with in any such
infrared TARV instantiation.

ISO 21214 determines the CALM air interface using Infra-red systems at 820 nm to 1010 nm.

ISO 21214 provides protocols and parameters for medium range, medium to high speed wireless
communications in the ITS sector using infra-red systems.
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Such links are required for quasi-continuous, prolonged or short communications between
e vehicles and the roadside,
e between vehicles, and
e between mobile equipment and fixed infrastructure points,

e over medium and long ranges.

Vehicles may. be mn\/ing Qor anﬁnn:lry

Wherever practicable, ISO 21214 has been developed by reference to suitable extant International Standdrds,
adopted by|selection. Required regional variations are provided.

Due account is given to, and use made of, any relevant parts of appropriate communications_systems, guch
as 'Global| Satellite Navigation Systems' (GNSS), 'Digital Audio Broadcasting' (DAB); 'Digital V|deo
Broadcastinlg' (DVB), 'Radio Local Area Networks' RLANs, 'Digital Data Broadcasting! (DDB), TETRA,| FM
subcarrier, [Mobile Broadband Systems' (MBS, W-ATM), 'Internet Protocols', and DSRC.
ISO 21214:

e supports data rates of 1Mbit/s up to 128Mbit/s. It may also support-higher data rates;

e sugports vehicle speeds to a minimum of 200km/h (closing speeds could be double this value);
e defines or reference environmental parameters relevantto link operation;

e sugports communication distances to 100 metérs. It may also support longer communicatfon
distances of 300 to 1000 meters;

e sugports latencies and communication delays in the order of milliseconds;
e is compliant to regional/national regulatory parameters;
e may support other regional/national parameters as applicable.
Application |specific requirements ‘are outside the scope of ISO 21214.
For details ¢f the function and-eperation of this CALM wireless interface see ISO 21214.
7.12.3 1SO|(21216 CALM-Millimetre
The wireless network aspects of instantiations of TARV using millimetre wave wireless communications ghall

comply with the.requirements of ISO 21216, Intelligent transport systems — Wireless communication$ —
CALM using millimetre communications — Air interface.

The following text identifies some of the aspects of ISO 21216 that relate specifically to instantiation of
ISO 15638 TARV and where appropriate its compliance to 1SO 21216. However, in respect of CALM
millimetre, 1ISO 21216 is the paramount and core document and shall be consulted and complied with in any
such TARV millimetre wave instantiation.

ISO 21216-1 covers the OSI Layer 1 (PHY) air interface for a communications medium operating in the
60 GHz millimetric frequency range by providing the parameters for medium range, medium to high speed
wireless communications in the ITS sector. It specifies the parameters required to interface the layer 1 of such
a system to the CALM architecture.

Such communications links are required for quasi-continuous, prolonged or brief communications:
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e between vehicles and the roadside communication infrastructure, and

e between vehicles.

Vehi

cles may be moving or stationary.

Wherever practicable, this standard has been developed by reference to suitable extant standards, adopted
by selection. Required regional variations are provided for.

Application-specific requirements are not included in ISO 21216.

In A

For [detail specifications and protecols and details of how this is achieved see ISO 21216-1.
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Figure 24 — MM architecture schematic
(Source: ISO 21216)

.4 1SO 24103 CALM'media adapted interface layer

wireless network.‘aspects of instantiations of TARV shall comply with the requirements of
ligent transpori-systems — Communication access for land mobiles (CALM) — Media adapt
r (MAIL).

following. text identifies some of the aspects of ISO 24103 that relate specifically to insf
15638, TARV and where appropriate its compliance to ISO 24103. However, in respect of G
btethinterface layer, ISO 24103 is the paramount and core document and shall be consulted a

igure 24, the PHY is specified by.ISO© 21216 and the data link layer and the layer management by
anticipated future standards.

ISO 24103
bd interface

antiation of
ALM media
hd complied

with

in-any such TARYV instantiation.

ISO 24103 determines the "Media Adaptation Interface Layer" (MAIL) which enables legacy communication
media such as DSRC which shall be compliant to ISO 15628 (DSRC application layer), to be used as CALM
media for IP based communications, which shall be compliant to one or more of the following standards:

ARIB STD-T75; Dedicated Short-Range Communication (Japan);

TTAS.KO-06.0025; Standard of DSRC Radio Communication between Road-side Equipment and On-board

Equipment in 5.8GHz band (Korea);
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CEN EN 12253, DSRC Physical Layer using Microwave at 5.8GHz band,
CEN EN 12795, DSRC Data Link Layer,
CEN EN 12834; DSRC Application Layer (Europe).

Figure 25 shows the architecture of MAIL. MAIL can be considered as a specific extension of the "CALM
Adaptation Layer" (CAL) specified in ISO 21218.

NOTE )
MAIL interfa
with supplen

Applications

23

=SSy

L > = ISO 21210 CALM Network layer

S S o

oG9

£S§

BN

S N QO

(<] () =

S5 ISO 24103 CALM-MAIL

- DSRC with 1S0.15628

Compliant L7

Figure 25 — CALM-MAIL in CALM architecture

(source 1SO-.24103)

o furnish related information of CALM MAIL;,_ARIB STD-T88 (DSRC Application Sub Layer) may be refefred.
es ISO 15628 DSRC application layer.protocol stacks and CALM network protocols to provide the DSRC

ental communications functions (Refef to*Figure 26).
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(Source: 1ISO 24103)

ISO| 24103 specifies that CALM MAIL communication interfaces (C/) shall support requirements |specified in
1ISO[21218 on lower layer service access points, ISO 24102 on interface management, ISO 21217 on global
architecture and 1ISO 21210 on /P netwerking, with restrictions and amendments as specified in ISQ 24103.

1ISO|124103 specifies that CACLM MAIL communication interfaces as specified are a CALM wireless
communication interface that(shall support communication interface class CIC-wl5 according to ISQ 21218.

1ISO] 24103 specifies that:-CALM MAIL communication interfaces shall support at least communicatipn interface
access class CIAC-1‘according to ISO 21218.

1ISOJ124103 spegifies that CALM MAIL communication interfaces shall provide a C-SAP as gpecified in
1ISO[21218.

1ISO[24403 specifies that CALM MAIL communication interfaces shall provide an M-SAP as ppecified in
ISO|124218.

For detail of how this is technically achieved refer to ISO 24103, Clauses 6 — 9.

7.12.5 ISO 25111CALM General requirements for public networks

7.12.5.1 General

The wireless network aspects of instantiations of TARV using public wireless communications shall comply to
the requirements of 1ISO 25111, Intelligent transport systems — Communications access for land mobiles

(CALM) — General requirements for using public networks and to the relevant CALM reference standard for
that public wireless communications network; as defined below.
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The following subClauses identify some of the aspects of ISO 25111 that relate specifically to instantiation of
ISO 15638 TARV and where appropriate its compliance to 1ISO 25111. However, in respect of CALM using
public networks, ISO 25111 is the paramount and core document and shall be consulted and complied with in
any such TARV instantiation.

ISO 25111 specifies general requirements for the provision of ITS services (4.3), using the CALM architecture
and protocols, via the use of public wireless networks (including cellular telephony and mobile wireless
broadband (MWB) systems).

In particular, 1ISO 25111 specifies protocols and parameters that public wireless networks shall include to
support prolonged, communication links in ITS environments where heterogeneous handovers (4.2) or media

independen
selection pg

The requirgments for the use of CALM via public wireless networks where there is nocprovision

t handovers (MIH) are either necessary to maintain the link, or desirable as determined by m
licies, and such handover is provided by the public wireless network.

bdia

for

heterogenepus cell/cell handover (i.e. so called nomadic services) is not the central focus of ISO 25111 but
general reguirements to enable the use of such systems, within the limits of the range of a,single cell, are plso
provided.

Wherever gracticable, ISO 25111 has been developed by reference to suitable extant standards, adoptedl by
selection. Required regional variations are provided.

Specifically| for ISO 25111, extant national and International Standards.or public wireless networks,|are
adopted by [reference and are not redefined.

Application

References
as their fou

operate within the aegis of ISO 25111:

specific upper layers are not included in ISO 25111.

to known medium specific CALM International Standards that utilise the provisions of 1ISO 2§
hdation, are as follows. However, other new public media may be introduced in the future and

111
will

ISO 21212 Intelligent transport systems, CALM, using 2G cellular networks (see 7.12.6)

ISO 21213 Intelligent transport systems, CALM, using 3G cellular networks (see 7.12.7)

ISO 25112 Intelligent transport-systems, CALM, using 802.16e mobile wireless broadbanfd
networks (see 7.12:9)

ISO 25113 Intelligent transport systems, CALM, using HC-SDMA mobile wireless
broadband tetworks (see 7.12.11)

ISO 29282 Intelligenttransport systems, CALM, using satellite networks (see 7.12.8)

ISO 29283 Intelligent” transport systems, CALM, using IEEE 802.20 mobile wireless
broadband networks (see 7.12.10).

7.12.5.2 'Public Mobile Network’

ISO 25111 psserts that the CALM architecture will support two types of air-interface media

e thoge-that are purpose designed to provide /TS services (4.3) (non public media)

those that use public mobile network media

ISO 25111 explains that some ITS service (4.3) provision can only be supported using 'non public' purpose
designed media, such as those defined in ISO 21214 (CALM using Infra-red), 1ISO 21215 (CALM using
5 GHz), and ISO 21216 (CALM using millimetre wave). These services are primarily, but not exclusively,
those requiring time critical dialogues and transactions (measured in milliseconds). Some ITS services (4.3)
may be provided using either type of media, and some commercial services may be only available from a
particular type of Public Land Mobile Network'.

ISO 25111 provides the general requirements for the provision of ITS services (4.3), via the CALM
architecture, using public land mobile network media.
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7.12.5.3 ‘Continuous’ and ‘Time Controlled’ sessions

The principal difference between continuous and time controlled sessions (4.7) to the communications
architecture lies in the sequence of events - whether the CALM session is established before the medium
session or whether the medium session is established prior to the CALM session.

To conform with ISO 25111, 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 (4.1), 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 ISO 24102), as soon as the medium
possibility is detected, a communications session is established, and that session_lis “then quasi-
instantaneously available to the CALM Manager.

Whereas, with a ‘time controlled’ system, at engine start the ‘CALM Manager* seeks ta-détermine which media
are pvailable (See CIC-wI2 and CIAC-2 in ISO 24102) , the communications equipment will identify itself to the
medium and the medium may or may not establish a background session providing the location of the in-
veh|cle equipment, but does not establish an active communication session. An active communication session
shall only be created when the in-vehicle (CALM) equipment chooses toinitialise a time controfled session
(4.7)|in order to send a message/exchange data, or it receives an inbound’call, such as receipt|of a safety
megsage from the infrastructure. There may well be situational variations as systems evolve. However the
architectural consequence is as determined below.

So |ong as the appropriate equipment is fitted in the vehicle, the CALM concept can create apd maintain
sessions with many different communication media. However;'there is a fundamental difference etween the
segyencing of session establishment procedures for sessions with media that, so long as they are present,
are continuously connected, and those that are connected only when it is required to send a messgge.

Furfher, for those that are connected only when it(is required to send a message, there are media types (for
example 2G GSM) which, so long as the equipment is switched on, will establish a background Ijnk and non
chafged connection in order to be able to locate a user for incoming calls, and those (such as sgme satellite
systems, or ‘aircraft mode locked’ equipment) which remain totally disconnected unless a session ip initiated.

Finglly, the user may, for whatever reason, elect only to connect upon the user’s instruction and disconnect
imnjediately when instructed to do\so by the user. Clearly, in such an environment, /TS servides (4.3), via
CALM can only be available whien'the system is connected.

NOTE The user may also wish to control access to sessions with media. This may be for a numbef of reasons,
inclyding privacy and cost,“but in some circumstances and countries, regulations for safety or national security, may forbid
such ‘User Controlled’ averride option for certain types of transactions.

NOTE ISO 25111, and related International Standards, neither prescribe nor proscribe any of these session types
nor pptions within the session types, but simply enable them. Clearly, a session that is continuously cdnnected can
respond more quickly than one which has first to establish the communication session at the time of the request to send
that|message, and may therefore be suitable to support a greater range of services. However there gre technical,
commerfcial and political reasons for each of the described types of communication session. This Stapdard simply
provides’general procedures for all types of public wireless networks in order to function within the CALM environment.

=

NOTE The reasons for continuous or time controlled communications sessions are commercial, technical and
political. Some media may be available more ubiquitously than others (such as Satellite, 2G GSM, 3G) but be based on
commercial models that only use call-time controlled charging, or may have volume limitations that for technical reasons
need to minimise actual connection time. Other media (such as many instantiations of MWB) are subscription based, and
work on the principal 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 may vary according to location, service provider, and in any event may change
over time. This Standard provides technical provision to deal with all of these options, and to ensure that where permitted
they function effectively. It does not get involved in the commercial or political preferences.
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For detail of the overall procedures for these options see ISO 25111. However, while the overall procedure in
respect of CALM can be determined in ISO 25111, the specific procedures for each medium are determined in
the relevant CALM International Standard for that medium (e.g ISO 21212, 21213, 25112, 25113, 29282,
29283 etc.), and these International Standards provide an ITS-CALM operational environment that will itself
operate within the standards which govern the management of the particular medium.

7.12.5.4

‘User Controlled’ sessions

User controlled sessions (4.8), 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 meang by which such user control is effected by the in-vehicle equipment is not determined. w|

ISO 25111.
Internationg

may be vendor/equipment based options and it is not the intention of ISO 25111 to propose-or standar

such option

7.12.5.5 Hstablishment and termination of a ‘Continuous’ session

In a ‘Continuous’ system, the session using the medium shall be connected at'the earliest opportunity

when the
operational

7.12.5.6 Hstablishment and termination of-aTime Controlled’ session

In a ‘Time Qontrolled’ system the operatienal sequence is:

48

a)

b)

c)

Es

medium (e.g. ISO 21212, 21213, 21214, 25112, 25113, 29282, 29283 etc).

Subsequently establish CALM session as determined by the ‘CALM Management’ (ISO 24102)

'C

A
int

‘C

A

Ngtworking’ (ISO 24210) International Standards (with all media possibilities).

The ‘CALM Management’ (ISO 24102) monitors the continuing availability of the communicat

int

Edch-time that the ‘CALM LL-SAP’ (1ISO 21218) wishes to use the specific communications interf

a

The instruction to terminate may originate from the user, or from the CALM Mahagen

5.

CALM Manager seeks to identify which media options are possible at ignition turn-on).
sequence is determined as follows:

tablish session with medium in accordance with the relevant*CALM International Standard for

ALM Networking’ (ISO 21210) International Standards.

session with medium shall be terminated-when ignition is switched off, i.e. the communice
erface state "not-existent " (see 1ISO 21218)s reached.

ALM Management’ (ISO 24102) identifies if the communication interface is available.

CALM session is.established as determined by ‘CALM Management’ (ISO 24102) and 'C/

brface

thin
hent

| Standard (1ISO 24102). Within the concept of ‘User Controlled’ sessions it is envisioned'that there

Hise

(i.e.

The

that

and

tion

A\LM

ons

ace,

pession with the communications interface is_established in_accordance with the procedure

S in

ISO 24102 and the standards within which the specific public wireless network operates.

When the transaction is completed the 'CALM Management’ (ISO 24102) instructs the ‘CALM
Networking Manager’ (ISO 21210) to terminate the session with the medium, which iis achieved by
deletion of all virtual communication interfaces (ISO 21218). As a result the communications interface

sh

all return to the state "registered"
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7.12.5.7 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 above.

7.12.5.8 Example

See Figure 27 below.

Non -CALM-aware Non-CALM -aware CALM-Awar
IS0 15628-based IP (Internet) il t’
&TE CME —— APPLICATIONS APPLICATIONS "‘PPL'CﬂB"

SAr SAr SAr

Manager Registration of Management
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INaHace AP Medium IS0 25111 Medium
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IS0 24102
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Figure 27 — ISO 21217(CALM system architecture as it relates to public wireless networks| showing
the example of MWB

(Source: ISO 25111)

For|detail of hew these functionalities and protocols are effected see ISO 25111.

7.12.6 1S0O-21212 CALM GSM

Th witalasse natwork acnacte of inctantiaticone of TADP\/ vucina CSA nuhlic wiralace r\nmmllnir\ations Sha"
wireless—network—aspests—otinstantiations—of ARV -using-GSM-public-wireless—commu

comply to the requirements of ISO 25111, Intelligent transport systems — Communications access for land

mobiles (CALM) — General requirements for using public networks AND ISO 21212, Intelligent transport

systems — Communications access for land mobiles (CALM) — 2G Cellular systems.

The following text identifies some of the aspects of ISO 21212 that relate specifically to instantiation of
ISO 15638 TARV and where appropriate its compliance to ISO 21212. However, in respect of CALM using 2G
wireless networks, 1ISO 21212 is the paramount and core document and shall be consulted and complied with
in any such TARYV instantiation.

ISO 21212 determines the air interface using 2 generation cellular networks: 2nd generation (e.g. using

WAP and I-Mode type protocols) systems to be compliant to CALM, i.e., requirements that must be met before
a 2G system can be incorporated into a CALM system. In particular, ISO 21212 specifies protocols and
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parameters that 2G systems shall include to support prolonged, long-range, high data rate wireless
communication links in ITS environments where heterogeneous handovers (4.2) or media independent
handovers (MIH) are either necessary to maintain the link, or desirable as determined by media selection
policies.

ISO 21212 provides protocols and parameters for long range, medium speed wireless communications in the
ITS sector using 2 generation cellular communications.

Wherever practicable, ISO 21212 has been developed by reference to suitable extant standards, adopted by

selection. Required regional variations are provided.

Specifically
adopted by

Application

7.12.61 A
ISO 21212
the parame
adopted prg

3G
TIA
AN
TIA
AR
3G

and operatg
7.12.6.2 N

Non packe
transmit noj
centres.
NOTE "
possible, but
follow predet]

ISO 21212
ISO 21212.

7.12.7 1SO

for ISO 21212, extant 2G systems, as defined by various international and national standards
reference.

specific upper layers are not included in ISO 21213.
\doption of other standards and internationally adopted practices
requires equipment and systems complying to 1ISO21212 to operate in the _environment of, an
ctices:
PP/(including GSM/EGPRS Active specifications
-95-B (cdmaOne)
SI/TIA-136-A
EIA/IS-54-C
B PDC RCR Standard No.27
PP2 (for CDMA2000-1x, which is considered to be 2.5G in some countries)
within the limits and parameters defined in regional and national regulations.
on packet switching cellular networks
switched cellular networks shall not be used for CALM communication sessions, excef

h time critical emergency messages from the vehicle to predetermined numbers or assiste

hon time critical" in this cantext does not imply that it is not important to transmit the message as quick
implies that the time taken to establish communication with the target number is non time critical and
ermined dial up protoeols according to normal dialling procedures.

bperates within-the framework of ISO 25111.For detail of how this is achieved, see ISO 25111

21213,CALM UMTS

are

d to

ters defined for 2G and 2.5G systems in one the following sets of standards and Internatiopally

t to
nce

y as
can

and

The wireleq

s network aspects of instantiations of TARV using UMTS public wireless communications s

hall

comply to the requirements of ISO 25111, Intelligent transport systems -— Communications access for land
mobiles (CALM) — General requirements for using public networks AND ISO 21213, (CALM) — 3G Cellular
systems.

The following text identifies some of the aspects of ISO 21213 that relate specifically to instantiation of 1ISO
15638 TARV and where appropriate its compliance to ISO 21213. However, in respect of CALM using 3G
cellular wireless networks, 1ISO 21213 is the paramount and core document and shall be consulted and
complied with in any such TARV instantiation.

ISO 21213 determines the air interface options applicable to CALM using 3rd generation cellular networks. In
particular, ISO 21213 specifies protocols and parameters that 3G systems shall include to support prolonged,
long-range, high data rate wireless communication links in ITS environments where heterogeneous handovers
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(4.2) or media independent handovers (MIH) are either necessary to maintain the link, or desirable, as
determined by media selection policies.

ISO 21213 provides protocols and parameters for long range, medium speed wireless communications in the
ITS sector using 3" generation cellular communications.

Wherever practicable, ISO 21213 has been developed by reference to suitable extant Standards, adopted by
selection. Required regional variations are provided.

Specifically, for ISO 21213, extant 3G systems, as defined by various international and national Standards,
are adopted by reference.

Application specific upper layers are not included in ISO 21213.
7.12.7.1 Adoption of other standards and internationally adopted practices

Equipment and systems complying to ISO 21213 shall operate in the environment.of) and to the|parameters
defiped for 3G systems in one the following sets of Standards and Internationally ‘adopted practices:

3GPP Active specifications
3GPP2 Active specifications
GSM-MAP

W-CDMA

cdma2000

ANSI/TIA-41

ULTRA-TDD

ANSI/TIA-136

and|shall operate within the limits and parameters defined in regional and national regulations.
7.12.7.2 Non packet switching cellular networks

Non packet switched cellular networkssshall not be used for CALM communication sessiong, except to
transmit non time critical emergency\messages from the vehicle to predetermined numbers or assistance
cenjres.

NOTE "non time critical" insthis“context does not imply that it is not important to transmit the message fs quickly as
posgible, but implies that the-time  taken to establish communication with the target number is non time crifical and can
folloyv predetermined dial up protocols according to normal dialling procedures.

1ISO| 21213 operates within the framework of ISO 25111.For detail of how this is achieved, see ISQ 25111 and
1ISO|21213.

7.12.8 1SQ 28282 CALM Satellite

The| wireless network aspects of instantiations of TARV using satellite public wireless communidations shall
comply‘to the requirements of 1ISO 25111 _Intelligent fransport systems — Communications access for land
mobiles (CALM) — General requirements for using public networks AND ISO 29282, Intelligent transport
systems — Communications access for land mobiles (CALM) — Applications using satellite networks.

The following subClauses identify some of the aspects of ISO 29282 that relate specifically to instantiation of
ISO 15638 TARV and where appropriate its compliance to ISO 29282. However, in respect of CALM using
satellite wireless networks, 1ISO 29282 is the paramount and core document and shall be consulted and
complied with in any such TARV instantiation.

ISO 29282 defines the operation for the 'Medium Management Adaptation Entity' (MMAE) which provides the
management interface between a proprietary satellite communications medium and the 'ITS Station
Management'. This will allow the 'ITS Station Management' to know the status of the communications medium
and to control the interface without the applications at the /TS-station (4.4) needing to have any knowledge of
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