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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
WIRELESS COMMUNICATION NETWORK -

Part 2: Coexistence management

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardi tlon comprising
all national electrotechnical committees (IEC National Committees). The objeg to promote
international co-operation on all questions concerning standardization in the electf\
this end and in addition to other activities, IEC publishes International Stan )
Technical Reports, Publicly Available Specifications (PAS) and Guides (kherea as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a E i \ttee”interested
in the subject dealt with may participate in this preparatory work b p
governmental organizations liaising with the IEC also part|C|pate in ) 2
with the International Organization for Standardization (ISO) i ange With conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg as earIy as possible, an |nternat|ona|
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

5) IEC itself does not proyide any attest o ity,/ Independent certification bodies provide conformity
assessment services and, 3 marks of conformity. IEC is not responsible for any

services carried b
6) All users should

employees, servants or agents including individual experts and
National Committees for any personal injury, property damage or

ive references cited in this publication. Use of the referenced publications is
pplication of this publication.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

» the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

+ the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62657-2, which is a technical specification, has been prepared by subcommittee 65C:
Industrial networks, of IEC technical committee 65: Industrial-process measurement, control
and automation.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
65C/645/DTS 65C/661A/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 62657 series, under the general title Ing jal networks —
Wireless communication network, can be found on the IEC website.

The committee has decided that the contents of this publication
the stability date indicated on the IEC web site under "http://w

» transformed into an International standard,
* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

+ amended.

A bilingual version of this publication maxbe

IMPORTANT - The' Io the over page of this publication indicates
that it contains |dered to be useful for the correct
understanding |t cont . shpuld therefore print this document using a
colour prmter@
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INTRODUCTION

The market is in need of several network solutions, each with different performance
characteristics and functional capabilities, matching diverse application requirements.
Industrial automation applications covering different industrial applications such as process
automation, factory automation, water/waste water treatments and other industrial
applications up to power generation and power distributions applications, require different
behaviours of wireless networks as, for example, in telecommunications, or for commercial
items such as remote controls or toys. These requirements will be specified in the future
IEC 62657-1.

In industrial premises, a lot of different W|reless communication networks-have to operate
together such as IEC 62591 [9] (WirelessHART®1)2 and future IEC 62601[10]3 (WIA-PA), both
using IEEE 802.15.4 for the process applications and such as JC
IEC 61784-2 [6] CPs using IEEE 802.11 [12] and IEEE 802.15.1

wireless communication interfaces can interfere with others o
same environment, disturbing each other. Therefore, it is

assuredness of coexistence.

The IEC 62657 series has two parts:

dedicated and worldwide unique sp i andardized usage. It is intended to
facilitate harmonization 3 international, national and local
regulations.

This part of IEC 6265
wireless comm ioF
networks. To provige

1 WirelessHART is the registered trade name of the HART Communication Foundation. This information is given
for the convenience of users of this document and does not constitute an endorsement by IEC of the product
named. Equivalent products may be used if they can be shown to lead to the same results.

2 Figures in square brackets refer to the bibliography.

3 To be published.
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INDUSTRIAL COMMUNICATION NETWORKS -
WIRELESS COMMUNICATION NETWORK -

Part 2: Coexistence management

1 Scope

This part of IEC 62657, which is a technical specification, specifies the fundamental
assumptions, concepts, parameters, and procedure for wireless communication coexistence.

This specification provides guidelines, requirements, and best |
communications’ availability and performance, covering the
communication coexistence to help the work of all persons i
responsibilities to cope with the critical aspects in each phas
coexistence management in an automation plant.

Additionally this specification provides a common
communication coexistence for industrial automatioy
help the users assess and gauge their plant effofts.
designing, installation, implementation, operatio A

NOTE Measurement meth

2 Normative@

are indispensable i i ~For dated references, only the edition cited applies. For
undated refe 3 dition of the referenced document (including any amendments)
applies.

IEC 61804-3

. on bldcks (FB) for process control — Part 3: Electronic Device Description
Language (EDDL

IEEE 802.15.4, IEEE Standard for Local and metropolitan area networks — Part 15.4: Low-
Rate Wireless Personal Area Networks (LR-WPANSs)

3 Terms, definitions, abbreviated terms and conventions

3.1 Terms and definitions

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

3.11

adjacent channel interference

interference that occurs when two or more wireless applications use adjacent frequency
channels
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3.1.2

adjacent channel selectivity

ability of a radio receiver to respond to the desired signal and to reject signals in adjacent
frequency channels

3.1.3
antenna
structure or device used to collect or radiate electromagnetic waves

3.1.4

antenna gain
ratio of the power required at the input of a reference antenna to the power supplied to the
input of the given antenna to produce, in a given direction, the same f ength at the
same distance

[SOURCE: Federal Standard 1037C, modified] [16]

3.1.5
antenna radiation pattern

variation of the field intensity of an antenna as an angular ot to the axis

3.1.6
automation application data length
number of octets that are exchanged g

3.1.7
automation application
application of measurement and autom S dustrial automation branches

3.1.8
bandwidth

difference betwe? upg

3.1.9
centre frequenc

NOTE 1 to entry: Beyend’the pure transfer of user data, this time includes all time slices necessary to process the
transmission protocol, e.g. to transfer an acknowledgement.

3.1.11
co-channel
refers to emissions or transmissions in the same frequency channel

[SOURCE: IEC 60050-713:1998, 713-06-23, modified] [2]

3.1.12

coexistence

wireless communication coexistence

state in which all wireless communication solutions of a plant using shared medium fulfill all
their application communication requirements

NOTE 1 to entry: The status of coexistence is characterized by meeting the limit values of relevant parameters for
all wireless applications in the considered area. This status has to be ensured with appropriate measures in
planning and in operation. This clarifies that coexistence is not a static attribute of a wireless communication
solution, but rather a status within the life cycle of a plant. It is possible to leave this status temporarily or
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permanently due to certain events. The parameter limit values are determined by the automation application in
which the wireless communication takes place. This also implies that it is not reasonable to try to evaluate or
ensure the coexistence separate from an automation application.

3.1.13

coexistence assessment

undertaking of an investigation in order to arrive at a judgment, based on evidence of the
suitability of a set of products and their installation to achieve coexistence

[SOURCE: derived from IEC 62278] [8]

3.1.14

coexistence planning
process that describes the allocation of radio resources (such as time, f
power, space, etc.) to each wireless system in order to achieve coexiste

erncies, transmit

3.1.15

coexistence management
process to establish and to maintain coexistence that includes P
measures

organizational

3.1.16
communication interface
exposed interface between an automation applica

parallel, discrete, and analog interface.

3.1.17
communication load

certain period of time

3.1.18 Q

duty cycle
ratio of the transpfi
channel

effective radiated power
power supplied to the antenna multiplied by antenna gain

3.1.21

external wireless systems

wireless applications beyond the scope of the coexistence management process, but
potentially affecting the wireless communication systems administrated by the coexistence
management

NOTE 1 to entry: External systems can be operated on adjacent sites and irradiate into the considered location.

3.1.22

frequency band

range in the frequency spectrum that is assigned for use to specific applications by regulatory
organizations
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3.1.23

frequency channel

part of a frequency band that is used under a specification (standard or device specification)
by a wireless communication system

NOTE 1 to entry: The coordinated use of different frequency channels is one of the measures to achieve
coexistence.

3.1.24

immunity

ability of an item to continue operating properly in the event of an interference, up to a certain
level of interference, and to be resilient above this level

NOTE 1 to entry: Immunity changes if the environmental conditions change.

NOTE 2 to entry: Immunity of an item is achieved by adding to the robustness of the\i be resilient

to interference.

3.1.25

intermodulation sensitivity

levels of out-of-band interfering signals that, when mixed id
in-band third order non-linearity product

end, produce an

3.1.26
jitter
time variation of an expected occurrekce

NOTE 1 to entry: Examples are variation of trapsmi

3.1.27
lower cut-off frequency
frequency furthest below t
drops below a certain

3.1.28 <>
mechanisms for adz
e’ systems operational parameters in order to improve

the systems rob 3 i erences and to minimize the medium utilization

3.1.30
plant
complete set of technical equipment and facilities for solving a defined technical task

NOTE 1 to entry: A plant includes apparatus, machines, instruments, devices, means of transportation, control
equipment and other operating equipment.

[SOURCE: IEC 60050-351:2006, 351-21-45] [1]

3.1.31
power spectral density
signal power per defined bandwidth

3.1.32

radio channel

span of the frequency spectrum which is characterized by lower cut-off frequency and upper
cut-off frequency or by centre frequency and bandwidth
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3.1.33

(radio) resource

means used by multiple wireless communication solutions for the purpose of radio signal
transmission

3.1.34

receiver blocking

effect of a strong out-of-band interfering signal on the receiver’s ability to detect a low-level
wanted signal

3.1.35
receiver maximum input level
maximum signal power that the system can tolerate without distortion of t al

3.1.36
receiver sensitivity
minimal signal power to receive data with a defined bit error ratg

3.1.37

robustness
ability of an item to continue operating properly in the
level of the interference

operational parameters

3.1.38

spurious response
receiver output due to un
frequency channel)

3.1.39

radio robustne
attribute of wire

other active wireless

applications interfering in the sphere of influence

e definition of coexistence in IEEE 802.15.2 [14].

by several wireless applications as assigned by regulatory

NOTE 1 to entry: Especially in the industrial, scientific and medical (ISM)-bands, many wireless applications can
be used. Due to this joint use, the term 'shared medium' is used in this technical specification. The frequency
ranges are used by diverse ISM and wireless applications.

3.1.41

transfer interval

time difference between two consecutive transfers of user data from the automation
application via the communication interface to the communication module

3.1.42

wireless application

any use of electromagnetic waves with devices or equipment for the generation and use of
radio frequency energy

NOTE 1 to entry: This term is more comprehensive than the term wireless communication system, because in
wireless applications the frequency energy is not only used for information transfer.



