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Foreword

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

International

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ta
adopted by
International

Attention is ¢
rights. ISO s

I1ISO 29282 w

5k of technical committees is to prepare International Standards. Draft International Stanglards
the technical committees are circulated to the member bodies for voting. Publication 3s an
Standard requires approval by at least 75 % of the member bodies casting a vote.

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

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

This International Standard is part of a family of International Standards based on the communications
access for land mobiles (CALM) concept. These International Standards specify a common architecture,
network protocols and communication interface definitions for wireless communications using various access
technologies including cellular 2nd generation, cellular 3rd generation, satellite, infra-red, 5 GHz microwave,
60 GHz millimetre-wave and mobile wireless broadband. These and other access technologies that can be
incorporated are designed to provide broadcast, unicast and multicast communications between mobile stations,
between mobile and fixed stations and between fixed stations in the intelligent transport systems (ITS) sector.

CALN

standards are explicitly designed to enable quasi-continuous communications as well as co
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tracted duration between vehicles and service providers, and between vehicles.

undamental advantage of the CALM concept over traditional systems is the ability to su

A supported by CALM (e.g. cellular, microwave, mobile wireless broadband, infra=réd, DSRC,
CALM concept supports selection policies that include user preferences and-media capabilit
ions as to which medium to use for a particular session, and when te~hahd over betws
ben service providers on the same medium. These handover mechanisms are defined with
ecture International Standard, ISO 21217, the CALM IPv6 networking protocols Internatior
1210, the CALM medium service access points International Standard, ISO 21218, and the
gement International Standard, ISO 24102. Handovers between-access points using the sam
ervice provider use mechanisms that are defined within the{particular medium-specific CAL

ite communications provide very broad coverage and are particularly useful in areas wher
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INTERNATIONAL STANDARD

ISO 29282:2011(E)

Intelligent transport systems — Communications access for

lan

d mobiles (CALM) — Satellite networks

1 Scope

This International Standard provides definitions and procedures for the establishment, maintenance and

termi

munication

acce

It def

ation of an ITS (infollignnf +r9nepnr+ eycfnmc) communications sessionwithin 9 CAL M (r\

5s for land mobiles) system environment using bi-directional satellite communications.

nes the operation of the medium management adaptation entity (MMAE), which providesthe

interface between a proprietary satellite communications medium and the “ITS statiof) manag

enab
witho

esthe“ITS station management”to know the status of the communications medium and contro
ut the need for applications at the ITS station to have any knowledge of the’ satellite con

interface. The procedures that the “ITS station management” expects to use are also explained.
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1 CALM links are required for quasi-continuous, prolonged and short-duration communicat
les and the roadside, between vehicles, and between mobile equipment and)fixed infrastructure points
ng ranges.

nternational Standard defines how to connect and disconnéct a communication session U
hunication systems in the context of an application operated within the environment defined
bports peer-to-peer modes of communication. Suppert for broadcast satellite systems
3183, which provides a common approach for all bfoadcast media. It supports satellite con
brks that are interconnected with the public netwerk, as well as those which connect via thg
which provide a stand-alone capability.

2 As there are multiple instantiations of<satellite systems, most of which are not interoperabls
ility of several simultaneous satellite sessions, each forming a separate CALM medium (although t
nly be in software within the on-board.equipment).

ever practicable, this International Standard has been developed by reference to suit
ards, adopted by selectiop~Application-specific upper layers are not included, but will
cation standards (which may-hot be technology-specific).

Conformance

management
ement”. This
the interface
hmunications

ions between
, over medium

sing satellite
n ISO 21217.
s defined in
hmunications
internet and

b, there is the
he differences

able existing
be driven by

er to conformwith this International Standard, communications using satellite communicati

1

ns protocols

be established in full compliance with local telecommunications procedures and protocpls and shall
ly with.the-requirements of ISO 21210, 1ISO 21217, ISO 21218, 1ISO 24102 and ISO 25111. S¢e Clause 3.

ITU-T standards for satellites mostly relate to traditional telecommunications services such s voice, X21
25.4n general, satellite services are delivered as closed proprietary solutions with standardized external interfaces,

including ITU-T V.24 (EIA-232/RS-232), ITU-T V.11 (EIA-422/RS-422), ITU-T V.35 (EIA-449/RS-449), EIA-530/RS-530,
ITU-T X-21 and EIA-423/RS-423. Such systems are not recommended for integration into ITS because of the need to
provide adaptation to support IP communications.

NOTE 2

Standard has been developed to be consistent with these emerging new services.

3 Normative references

IPv6 systems are now being developed but have not yet been standardized. This interface International

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.
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ISO 21210, Intelligent transport systems— Communications access forland mobiles (CALM) — IPv6 Networking")

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

ISO 21218, Intelligent transport systems — Communications access for land mobiles (CALM) — Medium

service acce

SS points

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

ISO 25111, Intelligent transport systems — Communications access for land mobiles (CALM) — General
requirements for using public networks

4 Terms

For the purp

41

CALM appligation session

association df two or more parties for the provision of CALM application service, which{ until its termination
involve morejthan one communication session in order to exchange information (i.e. ar€linvolved in a transa
NOTE 1 A CALM application session is not possible unless a communication session.(4.2) is first established.
NOTE 2  An application session will normally involve multiple bidirectional transfers of data, but can be a unidired
transfer of datp.

[ISO 25111]

4.2

communica
association g

and definitions

bses of this document the terms and definitions given in ISO 21217 and the following apply.

tion session

f two or more wireless communication devicesbetween which a functional wireless communid

, can
ction)

tional

ation

link is availalple for mutual exchange of data/information

NOTE Application sessions (see 4.1) engage in.and-complete transactions using communication sessions.
[ISO 25111]

5 Abbreyiated terms

CALM communications-aceess for land mobiles

Cl communicationvinterface

CMPL communication module protocol layer

DSRC dedigated short range communication

ETSI | Edropean Telecommunications Standards Institute
FSS fixed satellite services

GEO geostationary earth orbit

GNSS global satellite navigation system

GSM global system for mobile communications

IN-SAP interface service access point (formerly “C-SAP”)
IPv4 internet protocol version 4

1)
2

To be published.
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IPv6 internet protocol version 6

ITS intelligent transport systems

LEO low (altitude) earth orbit

MAC medium access control

MEO medium (altitude) earth orbit

MI-SAP management service access point (formerly “M-SAP”)
MMAE TediunT Tanagerment adaptatiom entity

MSS mobile satellite services

MSSJATC mobile satellite services with ancillary terrestrial components

PCS personal communications service
SAP service access point
SAR search and rescue

6 Background

6.1 |Proprietary connectivity protocols

Satellite communications systems are implemented in.a variety of ways, delivering different characteristics. It
is use¢ful to have an overview of these implementati@ns and their characteristics because these yill affect the
way that CALM applications will use these systems: This will therefore affect the design of CALM|systems that
use datellite communications.

Geodtationary earth orbit (GEO) satellites~orbit over the equator at the same rotation rate as the earth, so
appepr to be stationary above the equator (35,786 km above the earth’s surface). A set of satdllites at fixed
positjons ensure that all longitudes:can be covered; however, coverage at higher latitudes is|limited, with
significant obstruction possible_in urban areas and rural areas with obstructions such as trees.

Non-GEO satellites may beyat low (LEO) or medium height (MEO) above the earth. Non-GEO satellites
have|orbits offset to the 'equator, giving much better coverage at higher latitudes. Continuous doverage and
availability are possible”if there are sufficient orbits and satellites. Store and forward techniques need to be
used|if there are insufficient satellites to give continuous availability. MEO satellites operate with[an orbit time
of between 2 h and12 h. The advantages of the lower and faster orbit is that the satellite is closer {o the ground
and therefore‘has less path loss, and potentially a smaller coverage footprint, which allows mdre frequency
reusg and therefore higher capacity for a given spectrum allocation. However, these systems do [require more
satellites™o give the required availability and introduce an additional overhead in the manage¢ment of the
handpver of sessions from one satellite to the next. Note that this complexity is handled in the rgceiver and is
not visible to CALM systems, except that any impact on instantaneous availability would be reported to the “ITS
station management” using the interface and protocols defined in ISO 21218.

Additionally, highly elliptical orbits offer the advantage that the satellites spend a significant proportion of
their time at high altitude at a point which can be set to be above the main area where coverage is required.
Coverage of a large area (or continent) can be achieved by several satellites spaced in the orbit such that the
traffic is passed from one satellite to the next.

Satellites may be optimized for fixed or mobile services. Fixed systems typically have a larger antenna with
higher gain, which allows a higher bandwidth.

Some satellite system service providers also operate ancillary terrestrial components, otherwise known as
complimentary ground components, where the satellite transceiver will switch automatically to use a terrestrial
wireless service typically provided by a third party operator (e.g. GSM/PCS). This has some similarity to the

© 1SO 2011 — Al rights reserved 3
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heterogeneous handover that is provided by CALM, but is implemented as a proprietary solution that typically
provides a single alternative medium, via a commercial arrangement provided by the satellite service operator.

Commercial satellite services all rely upon proprietary protocols to handle data communications within their
system. Interworking between systems is not supported. Only the interface between the satellite transceiver
and the CALM station is standardized.

The following are examples of satellite telecommunications systems to which this International Standard
is applicable?).

a) MSS (GEO):

1) Aces;

2) Inmarsat;

3) Thdraya;

4) Solaris S-Band;

5) Inmparsat S-Band.
b) MSS (ngn-GEO):

1) Gallleo (SAR);

2) Glopalstar;

3) Iridium IS.

c) Store arld forward (non-GEO):

1) Argps;
2) ORBCOM.
d) MSS/ATC:

1) ICQ GLOBAL;
2) Mobile Satellite Ventures (MSV);
3) Terfestar Networks.

e) FSS:
1) Eutglsat;

2) HYLAS;

3) IP STAR:
4) SES Astra;
5) Telesat/Wildblue.

NOTE There are many satellites that provide broadcast services. Typically, these are primarily for entertainment and
carry either video or audio or, additionally, GNSS. The interface to these systems is the subject of ISO 13183.

2) This information is given for the convenience of users of this document and does not constitute an endorsement by ISO
of these products.

4 © 1SO 2011 — All rights reserved
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6.2 Internet connectivity
Satellite systems that support IPv4 and IPv6 are becoming available.

IPv6 communications can be supported either by transmitting IPv6 packets encapsulated into IPv4 packets
(when IPv4 support is provided) or natively. The satellite link will be seen as an IPv6 egress interface from the
point of view of the IPv6 networking layer specified in ISO 21210.

Satellite systems implementing IPv6 broadcast mode will be able to support geo-networking protocols that are
beln‘_ \‘:GIUI:IIIU\".JI Vv;th;ll ETS: do dil UI\tUI IO;UII tU thU :PVC IIUtVVUI I[\;IIB deIIIUd ;II :SC 2121“

For satellite telecommunications systems that support internet connectivity, conformance shalkbe als determined
in thg system specifications.

NOTH At some point in the future, a conformance standard for the generic aspects may®e-developed,|but at present
this ig beyond the scope of this International Standard.

7 Requirements

7.1 | General

The ¢fficient connection of a satellite communications system into a CALM station requires comgliance with a
number of related International Standards.

The Iverall CALM architecture set out in ISO 21217 defines how the individual standards operate together to
deliver the total functionality. An abstraction of the totakarchitecture is shown in Figure 1, which shows only the
modules that the satellite communications system has direct interaction with, and identifies the cprresponding
Intermational Standards.

Requirements from each of these Internatignal Standards are considered in the following subclauges, together
with ¢onsideration of the need to interface‘to a diverse range of proprietary satellite systems.

CALM Network Layer

ISO 21210
Communication Interface ISO 21218
Fm————————— —————CN-SAP>-————+
S0 24102 oz s> |
o I S | Communication Adaptation |
0 | ® : Layer (CAL) :
5 - S
2 AT Y 1S0 29282
S [<) ==
= b $o0! T c Communication Module
c =/ eZlegs . Protocol Layers
o - = o &=
® OEIS o5 € (CMPL)
,‘2 I = | g < (Satellite Transceiver)
L

Figure 1 — Interdependency in CALM standards (adapted from ISO 21218:2008, Figure 1)

© 1SO 2011 — Al rights reserved 5
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7.2 Adoption of satellite standards and internationally adopted practices

Equipment and systems complying with this International Standard shall operate within the environment,
regulations and parameters defined for satellite systems in internationally adopted practices and within the
limits and parameters defined in regional and national regulations.

NOTE The frequency spectrum allocation for radio communications, including satellite communications, is given in
the Radio Regulations, published by the International Telecommunication Union (ITU).

7.3 CALM architecture and application grouping

Equipment A Id OyOtUIIIO UUIII'J:y;IIu vv;th th;o :IItUIIIGt;UI Ia: Stalldald Ohcl” U'JUIGtU ;II thU UIIV;IUIIIIIUIIt v, and
within the pafameters defined in, ISO 21217.
Applications |may be grouped according to common communications requirements:
a) bi-directjonal communication link (peer-to-peer and client-server transactions);
b) uplink only systems providing a one-way communication link — from vehicle to servicé centre (e.g. probe
data, emergency beacon alarms);
c) downlink only systems:
1) broadcast applications (e.g. map updates, road-use charging fee tables, and traffic information)
2) brogadcast communication of management information (e.g. paging of the vehicle);
3) brogdcast with a return link (e.g. for message acknowledgement) — the return link may use a|non-
satgllite return path if this is not provided by the satellite.system.
Only the application groups a) and b) above are supported\by’this International Standard. The broadcast mode
communicatipns identified in c) are covered in ISO 13183.
7.4 CALM networking protocols
Equipment and systems complying with this International Standard shall operate in the environment of, and
within the pafameters defined in, ISO 21210:
The satellite Jink shall be seen as an./Pv6 egress interface from the point of view of the IPv6 networking|layer
and shall thus be configured with-an-IPv6 address as specified in ISO 21210.
Satellite communications shall support the emerging geo-networking protocols.
NOTE The specification-of IPv6 support in satellite networks is outside the scope of this International Standardgl.
7.5 CALM medium service access points
Equipment d QnynI"nQ r\nmplying with this International Standard shall operate in the environment of, and

within the parameters defined in, ISO 21218.

This interface is used for control and to provide information on the status of the relevant communications
medium. Satellite coverage varies with the location of the user and, most importantly, the location of the
satellite. There may be particular moments in time when the satellite link may not be available.

7.6 CALM “ITS station management”

Equipment and systems complying with this International Standard shall operate in the environment of, and
within the parameters defined in, ISO 24102.

© 1SO 2011 — All rights reserved
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CALM using public wireless networks

Equipment and systems complying with this International Standard shall operate in the environment of, and
within the parameters defined in, ISO 25111.

NOTE

specification.

7.8

Establishment and termination of medium specific sessions

The following subclauses reference provisions of ISO 25111 which define the particular context and

Three classes of communication sessmn are |dent|f|ed below leferent satelllte communlcatlons systems

7.8.1] Establishment and termination of “continuous” session

Equipment and systems complying with this International Standard shall utilize ,procedures d
accofdance with ISO 25111:2009, 6.1.4.

7.8.2| Establishment and termination of “time controlled” session

Equipment and systems complying with this International Standard shall utilize procedures d
accofdance with ISO 25111:2009, 6.1.5.

7.8.3| Establishment and termination of “user controlled” session

Equipment and systems complying with this International Standard shall utilize procedures d
accofdance with ISO 25111:2009, 6.1.3 and 6.1.6.

7.9

Interface medium management shall be.conducted in accordance with ISO 25111:2009, 6.5. to 6

8

8.1

The

8.2

The

commorn’'set of service primitives have been defined which the “ITS station management” will u

Interface medium management

Medium access control/(MAC)

Conformance

MAC shall be eonducted in accordance with ISO 25111:2009, Clause 7.

CALM satellite communications MMAE service primitives

CALM 'system needs to be able to control and monitor the communications systems that arg

5 v v the system is
igned to support and by the commermal arrangements Each of these modes will need, to\4
when implementing this International Standard.

be supported

etermined in

etermined in

etermined in

b available. A

se to interact

with each communications medium. The CALM-compliant satellite communications medium management
adaptation entity (MMAE) shall support the following service primitives.

8.2.1 MMAE-SetParam.request

The

command used to set a parameter.

© 1SO 2011 — All rights reserved
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MMAE-SetParam.request

int interfaceld,

uchar paramNumber,

uchar paramValue;

8.2.2 MMA
Confirmation
MMAE-

inti

8.2.3 MMA
MMAE-(

inti

8.24 MMA
MMAE-

inti

8.2.5 MMA
MMAE-)
inti

uch

8.3 Satell

11128 -

/I 1: connect, 2: disconnect

E-SetParam-confirm
m-confirm

that the instruction has been received and also whether it has been possible to perform the reg

betParam.confirm

nterfaceld, uchar paramNumber, uchar paramValue, uchar result

F-GetParam.request
SetParam.request

hterfaceld, uchar paramNumber

E-GetParam.confirm
SetParam.confirm

hterfaceld, uchar paramNumber, uchar.ifStatus, struct ifChar, uchar result

F-Notify.indication

Notify.indication

hterfaceld

ar status; /I 1: disconnected, 2: connected
te communication MMAE

The procedu

es-for session initiation shall be in accordance with 7.8

In order to establish a session, the CALM satellite C| MMAE shall perform the following procedure.

8.3.1

MMAE-SetParam.request=1

uest.

On receipt of MMAE-SetParam.request (int interfaceld, uchar paramNumber = 128, uchar paramValue = 1)
service, the satellite communications MMAE on the mobile station side shall attempt to connect to the satellite
communications system.

© 1SO 2011 — All rights reserved
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8.3.2 MMAE-GetParam.request=2

On receipt of MMAE-GetParam.request (int interfaceld, uchar paramNumber = 2), the satellite MMAE on the
mobile station side shall obtain information on the interface characteristics and current status of the satellite
system MAC at the mobile station.

MMAE-GetParam.req
int interfaceld;

uchar paramNumber

1. Request for interface status

2: Request for interface characteristics

8.3.3] MMAE-GetParam.confirm

Oncqg the parameter value is received, the satellite MMAE shall send the MMAE-GetParam.confirm primitive
to the “ITS station management”.

MMAE-GetParam.confirm

int interfaceld;

uchar paramNumber

uchar ifStatus
valid if ParameterNumber is 1 (1: Connected, 2: Disconnected)
valid if ParameterNumber is 2°(1- Connected, 2: Disconnected)
int DataRate, int Cost, uchar ServiceType, uchar Security

uchar result

NOTH “Connected” implies the creation/maintenance of a session, while “Disconnected” implies tHat there is no
longef a current operatiohal'session in progress.

8.3.4| Result

The parameter“result” in MMAE-GetParam.confirm represents the processing result of the requést service:

1: OK successful reply

2: Error no such media

3: Unknown error

8.3.5 Further procedures

No special/additional procedures for satellite communications have been defined in the present edition of this
International Standard.

NOTE Further analysis may reveal additional procedures that are needed, which could be added in a future edition.

© 1SO 2011 — Al rights reserved 9
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8.4 CALM session connection

8.4.1

The procedu

Session connection sequence

res for session initiation shall be in accordance with 7.8.

In order to establish a session, the CALM satellite CI MMAE shall perform the following procedure, in the
sequence given.

On receipt of MMAE-SetParam.request (int interfaceld, uchar paramNumber = 128, uchar paramValue = 1)
service, the satellite MMAE on the mobile station side shall attempt to connect to the satellite infrastructure.

Subsequentl

“ITS station management”.

The paramet
service and

1: Q
2:F

3:S

8.4.2 Succ

y, the CALM satellite MMAE shall send the satellite MMAE-SetParam.confirm (ok) primitive

er “result” in MMAE-SetParam.confirm represents the processing result of the conhection re
shall be as follows:

K the satellite C| MMAE shall attempt to connect
pil try later
ystem error

pssful CALM session establishment

o the

Huest

Once the safellite connection is established, the satellite CI MMAE shall notify the “ITS station managemment”

of the chang

8.5 CALM

On receipt of
service, the
satellite ClI M

The parame]
request serv|

1: O
2: F

3:S

bd status of the medium using the MMAE-Notify.indication service.

session disconnection
the MMAE-SetParam.request (int interfaceld, uchar paramNumber = 128, uchar paramValu

MAE shall then send the MMAE-SetParam.confirm primitive to the “ITS station manageme

ter “result” in MMAE-SetParam.confirm represents the processing result of the conng
ce:

K the-satellite CI MMAE has completed disconnection
Al try later
ystem errer

satellite CI MMAE on the mobile station side shall try to disconnect from the satellite system.

On receipt of

the! MMAE-SetParam.request (int interfaceld, uchar paramNumber = 128, uchar paramValu

p=1)

service, the satellite MMAE on the mobile station side shall attempt to connect to the satellite base station.

8.6 Change of satellite communications connection state

If the satellite communications connection state changes during the session, the satellite communications MMAE
in the mobile station shall immediately notify this to the “ITS station management” using the MMAE-Notify.
indication primitive.
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