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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 task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

SO 2121@ was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.
This second edition cancels and replaces the first edition (SO 21216:2011)), which has been technically revised.

iv © IS0 2012 — All rights reserved


http://dx.doi.org/10.3403/30232976U
http://dx.doi.org/10.3403/30232976

BS I1SO 21216:2012
1ISO 21216:2012(E)

Introduction

This International Standard is part of a family of standards for communications access for land mobiles
(CALM) which determine a common architecture, network protocols and air interface definitions for wireless
communications using a range of communication bearers, such as Cellular 2nd Generation, Cellular 3rd
Generation, microwaves, millimetre waves and Infrared light. Other air interfaces may be added at a later date.
These air interfaces are designed to provide parameters and protocols for broadcast, point-point, vehicle-to-
vehicle, and vehicle-point communications for intelligent transport systems (ITS) applications.

This International Standard provides specifications for the PHY part of a communications interface for systems
operating within the millimetre frequency range of 57 GHz to 66 GHz. This communications interface (referred
to as CALM MM) is designed to provide up to medium range, medium-to-high speed wireless communications
links in the ITS sector. Such communication links are required for quasi-continuous, brief or prolonged
communications between

— vehicles and the roadside communication infrastructure, and
— vehicles.
Vehicles can be moving or stationary.

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

ITS applications which can be enhanced or are enabled by the CALM architecture and media include car-
to-car and point-to-multipoint safety messaging, collision avoidance, the update of roadside telemetry and
messaging, probe data collection, general internet access, image and video transfer, infotainment, traffic
management, monitoring and enforcement in mobile situations, route guidance, maintenance management,
and “yellow pages” services.

The millimetric frequency band is suitable for applications which require the transfer of a large quantity of data, or
of combinations of applications which together require a high data transfer because they need to be able to coexist.

This International Standard recognizes that frequency allocations in the millimetric range around 60 GHz differ
in different parts of the world. In Europe (ITU Region 1), the band 63 GHz to 64 GHz has been designated for
ITS applications, while in some countries in ITU Regions 2 and 3 ITS applications can take place within the
wider range of 57 GHz to 66 GHz, in which a variety of generic application types is allowed. The emission limits
vary among regions or countries. A frequency band specifically designated for ITS applications is not required
in order to implement this International Standard.

Because of these variations, this International Standard describes the physical layer parameters which need to
be standardized to characterize the air interface. This description will enable equipment to be designed which
has functional interoperability in the same country or region, but which will have detailed parameters limited
in accordance with the appropriate national standards. It also describes those parameters characterizing the
operation of the radio which are needed for interfacing to the CALM architecture, in accordance with .

© 1SO 2012 — All rights reserved \%
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Intelligent transport systems — Communication access for land
mobiles (CALM) — Millimetre wave air interface

1 Scope

This International Standard covers the open systems interconnection (OSI) Layer 1 physical layer (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 communications access for land
mobiles (CALM) architecture.

Application-specific requirements are not included in this International Standard. These requirements are
defined in the CALM management and upper layer standards, including the CALM application management
International Standard, |SO 24104.

2 Conformance

Conformance to the requirements of this International Standard shall be verified in accordance with the relevant
national or regional regulatory requirements.

3 Normative references

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

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

SO 21218:2008, Intelligent transport systems — Communications access for land mobiles (CALM) — Medium
service access points

4 Terms and definitions

For the purposes of this document, the terms and definitions given in ]SO 21217 and |SO 21218 apply.

5 Symbols and abbreviated terms

For the purposes of this document, the following symbols and abbreviated terms apply. Reference should also

be made to |[SO 2121

4QAM 4 level Quadrature Amplitude Modulation

BPSK Binary Phase Shift Keyed

CALM Communications Access for Land Mobiles

CEPT European Committee for Posts and Telecommunications
CFR Code of Federal Regulations

Cl Communications Interface

dB Decibel

© 1SO 2012 — All rights reserved 1
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OBU
OFDM
oSl
PDNR
PHY
ppm
QPSK
RF
RSU
RVC
SAP
S

power gain in decibels relative to an isotropic antenna
power in decibels relative to 1 mW

Data Link Layer

European Communications Committee
equivalent isotropic radiated power

Federal Communications Commission (US)

Giga Hertz (10° Hertz)

Institution of Electrical and Electronics Engineers
Intermediate Frequency

Interface-Network SAP

Intelligent Transport Systems

International Telecommunications Union
Inter-Vehicle Communications

kilometre per hour

Mega Hertz (106 Hertz)

Management-Interface SAP

micro watt (1076 watt)

milli watt (1073 watt)

millimetre (as applied to a millimetric band communication system)
On-Board Unit

Orthogonal Frequency Division Multiplexed
Open Systems Interconnection

Preliminary Draft New Recommendation
Physical layer

parts per million

Quadrature Phase Shift Keyed

Radio Frequency

Road Side Unit

Roadside-to-Vehicle Communications

Service Access Point

Security-Interface SAP
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6 Requirements

6.1 Architecture

CALM MM shall comply with the overall CALM architecture as specified in ]SO 21217 Details of CALM MM,
including interfaces to other elements of the CALM architecture, are illustrated in Figure 1. Details of the
interfaces Ml and IN shall be as specified in |[SO 21218.

MM Communication Interface
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Figure 1 — MM architecture schematic

In Figure 1, the PHY is specified by this International Standard and the data link layer and the layer management
by anticipated future standards.

6.2 Adoption of other standards and internationally adopted practices

This International Standard recognizes that frequency allocations and emission levels in the millimetric range
around 60 GHz differ in different parts of the world. A frequency band specifically designated for ITS applications
is not required in order to implement this International Standard.

Information is provided below which shows the current position in selected countries or regions.

Within ITU Region 1, this International Standard operates in the environment of, and to the parameters defined
in, the following ITU Recommendation and national or regional standards:

a) ECC/DEC/(09)01 [];
b) ERC/REC Recommendation 70-03, Annex 5: 63-64 GHz [2];
c) ITU-R M.1452-1 (31,

Within ITU Region 2, this International Standard operates in the environment of, and to the parameters defined
in, the following ITU Recommendation and national standards:

d) USFCC, 47 C.F.R., Part 15, 255 [4]; and
e) ITU-R M.1452-1 (31,

Within ITU Region 3, this International Standard operates in the environment of, and to the parameters defined
in, the following ITU Recommendation and national standards:

f) Japanese Regulations: Radio Law Administrative Regulations, Article 6 (59-66 GHz), Ministry of Internal
Affairs and Communications, Japan, 2000 [I;

© 1SO 2012 — Al rights reserved 3
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g) Korean Regulation, MIC RRL Notice 2007-22: 57-64 GHz [6I;
h) ITU-R M.1452-1 [3],

6.3 Physical (PHY) layer parameters

The physical layer parameters are defined by reference to national or regional regulatory requirements for ITS.
Annexes A, B and C give the current or proposed regulations in Europe, USA, Japan and Korea.

Implementations of this International Standard shall as a minimum

a) minimize harmful interference with other standardized regional radio units in this spectrum in accordance
with regional/national regulatory parameters,

b) support individual vehicle speeds to a maximum of 220 km/h in mobile communication systems (but this
requirement does not apply to static communications systems), and

c) becompliantwith one setofregional/national regulatory parameters, and may supportotherregional/national
parameters as applicable.

Implementations of this International Standard shall, in addition, specify the parameters outlined in 6.3.1 t0 6.3.4.

6.3.1 Spectrum

For global use, the millimetric radio part shall be capable of operating within the range of 57 GHz to 66 GHz.
For regional or national use, the millimetric radio part may cover a limited spectrum.

Bandwidth usage shall comply with national or regional regulations.

The radio part shall operate on those frequencies specified by the authorizing national regulatory body.

6.3.2 Transmitter power

The transmitter power of the millimetric radio part shall not exceed the maximum power level given in the
relevant regional or national standard.

Power control, where specified, shall be implemented in accordance with the relevant regional or national
standard. This functionality shall not be available to the user of the equipment. Over-riding the power control
function shall not be available to the user of the equipment.

The operational power level may be negotiated between two OBUs or between OBUs and RSUs, starting from
a locally defined initial power level, with the objective of best spectrum utilization.

6.3.3 Directivity

The angular characteristics of the antennas used for transmitting or receiving shall comply with regional or
national standards.

6.3.4 Modulation

Different modulation schemes to be used in the millimetric radio part may result in different data rates. The
modulation schemes shall be implemented as defined in regional or national regulatory requirements.

Where an adaptive modulation scheme is specified, a basic modulation scheme shall be used for a negotiation
header. The modulation scheme negotiated in the header shall be used for the remainder of the frame.

6.4 Regional and/or national limitations on radio parameters

Mobile equipment (OBU) shall comply with those regulations applicable to the intended operating area or
areas. Any mobile equipment intended for multi-area or open, global use shall be re-configurable when moving

4 © 1S0 2012 — All rights reserved
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between the relevant regulatory jurisdictions. This re-configuration shall be performed automatically and
securely. End users shall not have any access to this procedure.

OBUs may also be configured forlocal/regional use only. Such units need only follow the relevant national/regional
requirements.

The automatic re-configuration, based on an update on regulatory information, shall be performed in accordance

with |SO 21218.

6.5 Provision of PHY Communications Interface (Cl) parameters

The provision of MM-PHY-CI parameters shall be in accordance with [SO 21218:2008, Annex A, Table A1, as
shown in Table 1.

Table 1 — MM-PHY-CI parameters required to interface with the CALM architecture

MM-PHY-CI IS0 21218:2008, Parameter name
parameter No. Annex A, Table A1
1 3 Rxsensitivity
2 4 Txpower
3 5 DataRate
4 6 DataRateNW
5 7 DataRatesNW
6 9 Directivity
7 16 CommRangeRef
8 20 CommProfil
9 22 Medium
10 25 Regulatorylnformation
1" 49 TXpowMax

6.6 Over the air transaction protocols

The over the air transaction protocols are outside the scope of this International Standard and may be defined
in other national or regional standards.

© 1SO 2012 — All rights reserved 5
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Annex A
(informative)

ITU Region 1

A.1 ITS profile 1

This profile, shown in Table A.1, is under consideration within ETSI TC-ITS (Intelligent transport systems).

Table A1 — ITS profile 1

63-64 GHz RVC and IVC

Total Tx power at antenna feed

<+18 dBm Peak

Modulation and channelization

Bandwidth (-3dB) 127 MHz
Channel separation 192 MHz
Channel frequencies 63.116, 63.308, 63.5, 63.692, 63.884 GHz
Rx noise figure <8 dB
BPSK, 4QAM

4 single carriers at 20 Mbaud.

Single carrier centre spacing

~28 MHz (see Figure A.1 and note)

Maximum e.i.r.p. (total power in channel) +40 dBm
Y
100
80
60
40
20
0
-20
1,5 - -0,5 0,5 1 15 X
x 108

Figure A.1 — Baseband power spectrum of an RF channel
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NOTE Taking the centre frequencies of the pilot signal and the 4 IF channels and centring the spectrum about DC, the
following arrangement of pilot and IF channels (the pilot tone and the IF channels have the same spectral density) are reached:

— Pilot signal =67 MHz;
— IF channel 1 -45 MHz;
— |IF channel 2 =17 MHz;
— IF channel 3 17 MHz;

— IF channel 4 45 MHz.

A.2 ITS profile 2

This profile is applicable to the case when IEEE 802.11a [7], is used to define the modulation scheme, data
rates and MAC, and when the RF signal exists in the band 63 GHz to 64 GHz.

It is possible to select one of a range of RF centre frequencies, and then to use any of the set of sub-carrier
frequencies defined by IEEE 802.11a. If necessary, multiple IEEE 802.11a units can be multiplexed, before
upconverting to the selected RF carrier.

This supports IVC, RVC or a combination within a set of vehicles and roadside units. It allows dynamically
reconfigurable networking, with a communication range up to 500 metres. The orthogonal frequency division
multiplexed (OFDM) structure in the IEEE 802.11a definition provides resilience to multipath interference, and
the presence of four pilot tones provides a frequency tracking facility which makes the system highly resilient to
received frequency changes due to Doppler effects between moving vehicles with high relative velocity.

Table A.2 — ITS profile 2

63-64 GHz Notes

Total Tx power at antenna
feed

Maximum e.i.r.p.

<+18 dBm Peak

+40 dBm

<-90 dBc/Hz at 100 kHz
from carrier

Antenna gain = <22 dBi

Phase noise

Frequency stability

<15 ppm

Frequency range

63 GHz to 64 GHz

Carrier frequencies (GHz)

63.18, 63.34, 63.50, 63.66,
63.82 GHz

Modulation

BPSK, QPSK

Data rates (per sub-carrier)

6,9, 12, 18 Mbit/s

24, 36, 48 and 54 need
lower phase noise than
specified above

Total frequency span of

Bandwidth (-3dB) 136.6 MHz 7 secondary channels
Primary channel separation | 160 MHz

Secondary channel 20 MHz IEEE 802.11a
separation

Rx noise figure <8 dB

A.3 Additional profiles

Additional profiles may be defined in future standards.

© 1SO 2012 — All rights reserved
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Annex B
(informative)

ITU Region 2

For operation in the band 57.05 GHz to 64 GHz, the relevant regulation is given in US FCC 47 C.F.R., Part 15,
255: 57.05-64 GHz [41.

Operation specifically for ITS applications is currently under consideration.

8 © 1S0 2012 — All rights reserved
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Annex C
(informative)

ITU Region 3

C.1 Profile 1 — Based on regulations applicable in Japan

C.1.1 General

The regulations on which this profile is based are given in Radio Law Administrative Regulations, Article 6 (59-
66 GHz), Ministry of Internal Affairs and Communications [5].

C.1.1.1 Technical and operational characteristics of millimetre wave ITS system and interference data
to other radiocommunication systems

C.1.1.1.1 General conditions

— Communications method: one-way, simplex, half duplex, full duplex, multicast.

— Modulation method: the modulation method is not specified in order to enable future upgrades.
— Frequency band: 59,0-66,0 GHz.

— Transmitter power (power transferred to antenna): 10 mW or less.

— System design condition: the main part of the transmitter, excluding antenna, feeder line and power supply
equipment, should be housed in an enclosure and the structure of the enclosure should be such that it
cannot be opened easily.

C.1.1.1.2 Technical conditions of radio equipment

C.1.1.1.2.1 Transmitter
— Permissible frequency tolerance +500 x 1076 or less.
— Permissible occupied bandwidth: 2,5 GHz or less.

— Permissible emitting spurious power on frequencies outside the frequency band allocated for the radio
equipment: 50 pW or less.

— Permitted tolerance on declared transmitter power: the upper limit shall not exceed 50 % of the declared
power, and the lower limit shall not be below 70 % of the declared power.

— Antenna gain: 47 dBi or less.

C.1.1.1.2.2 Receiver
— Subsidiary emitted radio power: 50 pW or less.

— Reception sensitivity: it is not appropriate to include uniform regulations because there are various possible
modulation methods.

© 1S0O 2012 — All rights reserved 9
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C.2 Profile 2 — Based on regulations applicable in Korea

The regulations on which this profile is based are given in Korean Government Regulation
MIC RRL Notice 2007-22 [6],

The radio equipment based on FACS (Flexible Access Common Spectrum) using frequencies in the band
57 GHz to 64 GHz shall comply fully with the following technical conditions.

— Transmitter power, transferred to the antenna, shall be limited to 10 mW or less.

— Antenna gain shall not exceed 17 dBi, however, the antenna gain of a fixed point-to-point system shall be
limited to 47 dBi.

— Occupied frequency band of the equipment shall be within the designated frequency, 57 GHz to 64 GHz.

— Spurious emissions outside of the band 57 GHz to 64 GHz, measured by an average meter with a resolution
bandwidth of 1 MHz, shall not exceed —26 dBm.

C.3 Additional profiles

Additional profiles may be defined in future standards.

10 © 1S0 2012 — All rights reserved



BS I1SO 21216:2012
1ISO 21216:2012(E)

Bibliography

1] ECC/DEC/(09)01, ECC Decision of 13 March 2009 on the harmonised use of the 63-64 GHz frequency
band for Intelligent Transport Systems (ITS)

[2] ERC/REC Recommendation 70-03

[3] ITU-R M.1452-1, Millimetre Wave Radiocommunications Systems for ITS Applications, 2009-10

[4] US FCC, 47 C.F.R., Part 15, 255: 57.05-64 GHz

[5] Radio L. A. R. Article 6 (59-66 GHz), Ministry of Internal Affairs and Communications, Japan, 2000
[6] Korean Government Regulation MIC RRL Notice 2007-22

[7] IEEE 802.11, Standard for Information Technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 11: Wireless
LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications

[8] S0 24102, Intelligent transport systems— Communications access forland mobiles (CALM)— Management

© 1S0O 2012 — All rights reserved 1


http://dx.doi.org/10.3403/30163319U

BS I1SO 21216:2012
ISO 21216:2012(E)

ICS 03.220.01; 35.240.60

Price based on 11 pages

© ISO 2012 — All rights reserved



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	Foreword
	Introduction
	1	Scope
	2	Conformance
	3	Normative references
	4	Terms and definitions
	5	Symbols and abbreviated terms
	6	Requirements
	6.1	Architecture
	6.2	Adoption of other standards and internationally adopted practices
	6.3	Physical (PHY) layer parameters
	6.4	Regional and/or national limitations on radio parameters
	6.5	Provision of PHY Communications Interface (CI) parameters
	6.6	Over the air transaction protocols
	Annex€A
(informative)

ITU Region€1
	Annex€B
(informative)

ITU Region€2
	Annex€C
(informative)

ITU Region€3
	Bibliography

