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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 4-6: Uncertainties, statistics and limit modelling -
Statistics on radio frequency interference (RFI) and
verification by measurements in the field

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

CISPR 16-4-6 has been prepared by CISPR subcommittee H: Limits for the protection of radio
services. It is a Technical Report.

The text of this Technical Report is based on the following documents:

Draft Report on voting

CIS/H/504/DTR CIS/H/513/RVDTR

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this Technical Report is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the CISPR 16 series, published under the general title Specification for radio
disturbance and immunity measuring apparatus and methods , can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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INTRODUCTION

In 2018, work started in CISPR/H to undertake a fundamental review of CISPR TR 16-4-4:2007,
CISPR TR 16-4-4/AMD1:2017 and CISPR TR 16-4-4/AMD2:2020 [1]1 . As a result of this
review, it was decided to transfer the content on statistics of complaints in Clause 4 to a new
publication, as the content of this clause was quite disconnected from the limit modelling part
of CISPR TR 16-4-4 [1]. A cross-reference list of CISPR TR 16-4-4 [1] and this document is
given in Annex E. Note that with reorganization of CISPR 16 in 2003, the recommendations on
statistics of interference complaints were moved from CISPR TR 16-3:2002 (first edition) to
Clause 4 of CISPR TR 16-4-4:2003 (first edition).

In the past interference on analogue radio reception, for example television, was easy to detect.
With the shift to newer technologies the recognition of interference is more difficult.
Nevertheless, submission of statistical data on complaints is still considered an important
instrument to verify the suitability of CISPR publications, as they are widely adopted in various
regions and countries for market access of equipment.

The recommendations for reports on statistics of complaints in CISPR TR 16-4-4 were found
also to be outdated and not suitable to analyse and interpret the interference complaints that
are often reported within CISPR and its subcommittees. Therefore, it was decided also to add
additional recommendations in this new CISPR publication to enable proper analysis of these
complaints and subsequently to implement appropriate changes in the CISPR publication
concerned. With these additions, this CISPR publication on statistics of radio frequency
interference serves as a more meaningful feedback loop on how effective the limits and test
methods in CISPR publications are.

This CISPR publication is intended for any party having an interest in aggregation and
subsequent submission of statistical data to CISPR, either as a CISPR liaison, or via the
respective National Committee. It addresses radio frequency interference incidences and
reported cases which could be traced back to having been caused by use as intended in the
given category of electromagnetic environment, of any kind of electric/electronic equipment,
system or installation being conformant with the provisions of CISPR standards.

This document provides a methodology for the systematic collation, aggregation and verification
of interference in the given environment, or in general any investigations into reported radio
frequency interference cases.

The latter more administrative activity incorporates the aggregation of statistical data on
interference complaints. These could be traced back to having been caused by operation and
use of any kind of closely co-located and well-maintained or also defective electric/electronic
equipment, systems or installations and radio receivers in the field or also by other
shortcomings in the local conditions of use of such equipment, radio receivers, or by lack of
service coverage or other reasons. This document can be used to prepare reports on the
statistics of interference complaints in line with the provisions set out in Chapter IV, Article 15,
Section VI of the ITU Radio Regulations 2020 [2], see also Appendix 10 of these ITU Radio
Regulations [2].

T Numbers in square brackets refer to the Bibliography.
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SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 4-6: Uncertainties, statistics and limit modelling -
Statistics on radio frequency interference (RFI) and
verification by measurements in the field

1 Scope

This part of CISPR 16, which is a Technical Report, applies to the acquisition, processing and
preparation of statistical data of radio interference cases to facilitate the evaluation of the
effectiveness of CISPR standards with respect to their potential to prevent radio frequency
interference (RFI).

This document also provides a method for the analysis and evaluation of the residual risk of
occurrence of the incidence of RFI in the electromagnetic environment.

This document also provides guidance for how an interested party can verify the root cause of
RFI. This can be applied to either a reported RFI| case or a case otherwise suspected of
constituting an “RFI scenario”, by inspection and field strength measurements at the local site
in the given electromagnetic environment.

Acquisition of statistical data according to this document only encompasses RFI incidences
which affect radio reception by radio receivers or respective receiver components.

2 Normative references

There are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.11

complaint

report containing information on radio frequency interference (RFI) observed on radio receiving
equipment

EXAMPLE Report received by a national RFI investigation service from a citizen containing information on an RFI
incident including or not including a request for assistance.


about:blank
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3.1.2
RFI investigation service
entity investigating reported cases of radio frequency interference (RFI)

EXAMPLE Examples of institutions include regulatory authorities and special interest groups.

3.1.3

source

any electric or electronic equipment, system, or (part of an) installation generating
electromagnetic emissions in the radio frequency (RF) range which can cause radio frequency
interference to radio receiving equipment

Note 1 to entry: Electric and electronic equipment can be a source of electromagnetic energy when they contain
active components or modules, such as switched mode power supplies, power electronic components, electric motors
and thermostats.

3.14

electromagnetic disturbance

any electromagnetic phenomenon that can degrade the performance of a device, equipment or
system, or adversely affect living or inert matter

Note 1 to entry: An electromagnetic disturbance can be an electromagnetic noise, an unwanted signal, or a change
in the propagation medium itself.

Note 2 to entry: In this document, the phrase “propagation medium” is taken as the propagation mechanism or
means, an example being leakage from a coaxial cable or by mode conversion in a balanced pair cable.

[SOURCE: IEC 60050-161:2018, 161-01-05, modified — Notes 2 and 3 have been removed and
a new Note 2 has been added.]

3.1.5

radio frequency disturbance

RF disturbance

RF interference

RFI

electromagnetic disturbance having components in the radio frequency range

Note 1 to entry: In accordance with IEV 701-02-12, the radio frequency range comprises by convention all
frequencies which are lower than 3 000 GHz.

Note 2 to entry: The disturbance can also present the accumulation of disturbance components from more than
one, i.e., from multiple disturbance sources.

Note 3 to entry: The English words "interference" and "disturbance" are often used indiscriminately.

Note 4 to entry: The word interference is used short term for radio frequency interference in this document.

[SOURCE: IEC 60050-161:2018, 161-01-13, modified — In the terms, “radio disturbance” has
been removed, RF interference is no longer a deprecated term, and “RFI” has been added; in
addition, the original Note 2 has been renumbered as Note 1 and Notes 2 and 3 have been
added. A Note 4 for clarification of the short term use has been added.]

3.1.6

root cause of RFI

local conditions and circumstances in the electromagnetic environment causing a radio
frequency interference case

Note 1 to entry: Such conditions and circumstances can relate to phenomena in the electromagnetic environment
(e.g., very high ambient noise), to the equipment with the radio receiving function incorporated (e.g. insufficient
immunity), or to the equipment producing the unwanted radio frequency energy (e.g. via a special coupling
mechanism).
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3.1.7

interference incidence

event, detected as degradation in the quality of radio reception, that drops below the necessary
quality of service or quality of experience

Note 1 to entry: The quality of experience can be defined in ITU documents.

Note 2 to entry: The probability of an interference incident is binary either there is or there is not an interference
incidence.

Note 3 to entry: Interference incidence does not by itself state the severity of the incidence.

3.1.8

incidence distance

shortest distance between the particular disturbance source and the antenna of the disturbed
radio receiver

Note 1 to entry: If a machine or installation causing interference is in a dedicated building/premises, the distance
can be measured from the boundary of that premises/building.

3.1.9

protection distance

distance between the source of a radiated disturbance and the victim receiver at the
edge-of-service area used for the derivation of a specific CISPR limit for radiated disturbance

Note 1 to entry: The edge-of-service area is defined by the minimum value of the wanted field strength of a radio
service or application derived from ITU-R specifications.

Note 2 to entry: This definition can vary in other publications, when conducted disturbances are concerned.

Note 3 to entry: Every limit has an associated protection distance; the protection distance can vary with frequency.

[SOURCE: CISPR 16-2-3:2016/AMD1:2019 [19], 3.1.34]

3.1.10

target

figure, value, ratio or the like of a given parameter recommended by CISPR as criterion for the
assessment as to whether or not a detected RFI incidence can be considered a case of harmful
interference

Note 1 to entry: Target figures are recommended by CISPR for use as reference, guideline and measure for the
overall evaluation of reported RFI cases or results of survey measurements aiming at data gathering for indication
of the residual risk of radio frequency interference, in the electromagnetic environment.

3.1.11

residual risk

remaining risk of an interference incidence when the requirements of the applicable CISPR
standards are met

3.1.12

harmful interference

Interference which endangers the functioning of a radionavigation service or of other safety
services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication
service operating in accordance with Radio Regulations

[SOURCE: ITU Radio Regulations:2020 [2], 1.169]

3.1.13

radio function

function that provides either a radiocommunication interface, or a radiodetermination interface,
or both
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