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verification by measurements in the field

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IEC is,te_promote intern
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Spegifications, Technical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee ifiterested in the subject deg
y participate in this preparatory work. International, governmental and nonégovernmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely, with'the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna

co
int

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fq
miginterpretation by any end user.

In

transparently to the maximum extent possible iniheir national and regional publications. Any divergence b¢g
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hsensus of opinion on the relevant subjects since each technieal committee has representation fr
rested IEC National Committees.

order to promote international uniformity, IE€ \National Committees undertake to apply IEC Publig

IEC Publication and the corresponding natiohal or regional publication shall be clearly indicated in the

C itself does not provide any attestationtof conformity. Independent certification bodies provide conf
Eessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent.gertification bodies.

users should ensure that theyshave the latest edition of this publication.

liability shall attach to IEC of its directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any mature whatsoever, whether direct or indirect, or for costs (including legal feeg
benses arising out ‘of/the publication, use of, or reliance upon, this IEC Publication or any othq
blications.

ention is drawn~to the Normative references cited in this publication. Use of the referenced publicati
ispensable.forthe correct application of this publication.

C draws.attention to the possibility that the implementation of this document may involve the use
ent($).4/[EC takes no position concerning the evidence, validity or applicability of any claimed patent rig
pect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
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y b€ required to implement this document. However, implementers are cautioned that this may not rep

resent

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 contentsof this-documentwill remain ||nr~h:|ngnr~| until the

stability date indicated on the IEC website under webstore.iec.ch in the data related)tp the
speclfic document. At this date, the document will be

e rgconfirmed,
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 theL past interference on analogue radio reception, for example television, was easy to|de¢tect.
With| the shift to newer technologies the recognition of interference is more- difficult.
Nevertheless, submission of statistical data on complaints is still considered an, impgrtant
instrument to verify the suitability of CISPR publications, as they are widely adopted in vafrious
regions and countries for market access of equipment.

The fecommendations for reports on statistics of complaints in CISPRIER 16-4-4 were found
also fo be outdated and not suitable to analyse and interpret the intérference complaintg that
are dften reported within CISPR and its subcommittees. Thereforefit-was decided also to add
additjonal recommendations in this new CISPR publication to enable proper analysis of hese
comgplaints and subsequently to implement appropriate changes in the CISPR publidation
concerned. With these additions, this CISPR publication. on statistics of radio freqyency
interference serves as a more meaningful feedback loop ©n how effective the limits and test
methpds in CISPR publications are.

This [CISPR publication is intended for any party having an interest in aggregation| and
subsgquent submission of statistical data to CISPR, either as a CISPR liaison, or via the
respegctive National Committee. It addresses’radio frequency interference incidences| and
repoited cases which could be traced back*to having been caused by use as intended ip the
giver] category of electromagnetic environment, of any kind of electric/electronic equipment,
systgm or installation being conformant\with the provisions of CISPR standards.

This focument provides a methodelogy for the systematic collation, aggregation and verification
of inferference in the given environment, or in general any investigations into reported fradio
frequency interference cases.

interference complaints. These could be traced back to having been caused by operation and
use ¢f any kind eficlosely co-located and well-maintained or also defective electric/electfronic
equigment, systems or installations and radio receivers in the field or also by pther
shorfcomings.in the local conditions of use of such equipment, radio receivers, or by lack of

The [atter more adniinistrative activity incorporates the aggregation of statistical daﬂa on
r

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 cope

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 eyaluation of the
effectiveness of CISPR standards with respect to their potential to prevent.radio freqency
interference (RFI).

This [document also provides a method for the analysis and evaluation of the residual risk of
occufrence of the incidence of RFI in the electromagnetic environmeént.

This document also provides guidance for how an interested ‘party can verify the root caujse of
RFI. |This can be applied to either a reported RFI| case 0r a case otherwise suspected of
constituting an “RFI scenario”, by inspection and field strength measurements at the local site
in the given electromagnetic environment.

Acqu’lisition of statistical data according to thiscdocument only encompasses RFI incidgnces
whiclh affect radio reception by radio receiversgor respective receiver components.

2 Normative references

Therg 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 follgwing
addregsses:

e |ET Electropedia: avallable at ntp//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.
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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

bntain

y: Y
active|components or modules, such as switched mode power supplies, power electronic components, electricaphotors

and thermostats.

3.1.
elecromagnetic disturbance
any glectromagnetic phenomenon that can degrade the performance of a device, equipmegnt or
systgm, or adversely affect living or inert matter

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

Note 3 to entry: In this document, the phrase “propagation medium” is taken as the propagation mechani{sm or
meang, an example being leakage from a coaxial cable or by mode conversioh 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
radiq frequency disturbance
RF djsturbance
RF interference
RFI
electfomagnetic disturbance having.components in the radio frequency range

Note 1 to entry: In accordance with-\lEV 701-02-12, the radio frequency range comprises by conventipon all
frequgncies which are lower than 3.000-GHz.

Note 4 to entry: The disturbance can also present the accumulation of disturbance components from mor¢ than
one, ile., from multiple disturbance sources.

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

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

[SOURCE:_IE€ 60050-161:2018, 161-01-13, modified — In the terms, “radio disturbance| has
been|remoyed, RF interference is no longer a deprecated term, and “RFI” has been added; in
additjean{ the original Note 2 has been renumbered as Note 1 and Notes 2 and 3 have peen
adde ificati

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

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

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

3.1.9
protéction distance
distahce between the source of a radiated disturbance and{he victim receiver af the
edgefof-service area used for the derivation of a specific CISPR limit for radiated disturbgnce

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

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

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

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

3.1.1)0
targqt
figurg, value, ratio or the like of a given parameter recommended by CISPR as criterion fqr the
assegsment as to whether or not a detected RFI incidence can be considered a case of harmful
interference

Note 1 to entry: Target figures-aré 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.

3.1.111
resiqual risk
remalining riskyof an interference incidence when the requirements of the applicable C|SPR
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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3.1.14
radio appliance
appliance in which the radio function is incorporated in a fixed and permanent way

3.2 Abbreviated terms
EE Electromagnetic environment
EMC Electromagnetic compatibility

E, minimum level of usable field strength

ISM Industrial, scientific and medical (electrical equipment, system or installation)
RF Radio frequency

RFI Radio frequency interference

4 Acquisition and organization of data on RFl incidences

4.1 Basic interference model and conditions for undisturbed radio reception

RFI relates to the disturbance source, coupling path and victim _as shown in Figure 1 and
Figude 2. In addition, the wanted RF radio signal at the antenna ofdhe radio receiver is proyided
with gt least the minimum level of usable field strength E|,.

Local electromagnetic environment

-

\
Radiation coupling, - Radio
path’A’ - " . 7 service
- - P transmitter
Source - / Vietim
path B, /'
Conduction /,
* coupling .- ? path B, T

IEC

NOTE| The conducted cable is nhot necessarily connected to the victim as for example in telecommunication|lines,
where|only the radiation coupling (path B2) exists.

Figure 1 — Basic RFI model for source without radio module

Local electromagnetic environment

Radiation coupling, path C ,f/
e e e ——————————— ‘/’

~ ~ N
= _path-b - —~ = Radfo
\‘~\,,—" ,/1 service
-7 =~J 5~ transmitter
= “path A Ty
Source - P /> victim
!
path B, 1
’

/
¢ Conduction coupling _oC ' path BL f

IEC

NOTE The conducted cable is not necessarily connected to the victim as for example in telecommunication lines,
where only the radiation coupling (path B2) exists.

Figure 2 — Basic RFI model for source with radio module
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The following gives information on the conditions required to ensure that there is compatibility
between disturbance source, system or installation operated in the field and radio receivers in
the neighbourhood of these sources.

a) Source related:

1) Emissions from the source in Figure 1 or Figure 2, along path A or paths B1/B2 do not
exceed limits specified in the EMC standard applicable for that type of source.

2) In addition to 1) if the source has a radio component, intentional, out-of-band and
spurious emissions from the source comply with the relevant radio performance
specifications, i.e. with RF spectrum-related and associated supplementary EMC
requirements (coupling path C):

NOTE|1 Radio requirements are typically not considered by CISPR.
b) Viictim related:

1) The victim (i. e. the antenna of the radio receiver) is in a position where.it'could regceive
sufficient signal.

2) The victim radio equipment has sufficient immunity to unwanted emissions from the
source arriving through paths A/B in Figure 1 and Figure 2.

3) In addition to 2), the victim has sufficient immunity to any iftentional, out-of-band and
spurious emissions from the source’s radio transmitter/transceiver component (if pny),
arriving through radiation coupling paths C/D.

4) The radio receiver or radio communication equipment.being the victim complies with the
relevant radio performance specifications, i.e. with-RF-spectrum-related requirements
(coupling path C).

c) CQoupling-path-related:

—_

The distance between source and victim ‘is-sufficient.
NOTE|2 Conditions a)1) through c)1) are used to determine the root cause of RFI incidents in 4.4.
4.2 | Occurrence of interference

If ong of the conditions above is nbot met, interference is likely. And even if all of the gbove
cond|tions are met, interference'can occur, as follows:

apy specified emission limits as well as immunity levels in CISPR and IEC standardp are
derived on a statistical basis enabling EMC to prevail for a very large number of
configurations and-installations operated in the given electromagnetic environment, byt not
p
s
a

W

reventing interference in all configurations;

becified coverage and reliability figures for radio services in national planning standards
‘e basedi<on statistical assumptions for the tolerable probability of instantaneous
interference caused by unfavourable local coverage conditions;

— the current emissions/immunity requirements fail to provide adequate protection for radio
ahdneéed review.

That means that compliance of products with requirements in EMC or radio performance
standards, or both, does not prevent the appearance of occasional interference cases, but
where they appear, although all conditions listed in 4.1, a)1 through c¢)1) are met, then they will
be included in the total number of observed interference incidences too. Due to the first two
reasons mentioned above, there remains a residual (and to a certain extent tolerable) risk of
interference anyway, and it is one of the purposes of this document to provide guidelines for
evaluation of whether the number of reported or otherwise observed RFl incidences is still below
the residual risk of RFI. If statistics indicate that this is not the case anymore, then this can
induce a review of the CISPR limits and standards with regards to their ability to fulfil the target
of the CISPR scope of protection of radio reception.
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RFI can occur if either the source or victim is defective (e.g., due to component failure, damage,
ageing, end of life, etc.) or in case of abused use of products or illegal product modifications. If
this is the case, then the radio or EMC performance of either the source or victim can be
jeopardized. In practice this can also be a rather obvious cause of RFI, even though the
conditions listed in 4.1 are apparently met.

4.3 Accumulation of statistical data on interference and preparation for reporting to
CISPR

4.3.1 General

Hrber-efreportedorotherwiseebservedRHH-inRetdenees is—part-ef-the-statistieal-dgta of
¢st to CISPR. This data can also be expressed as a relative figure for the same environment
category of representative and well defined reference size.

A pefcentage of the overall number of RFI incidences (scenarios) detected locally in a given
electfomagnetic environment can be used for comparison with a tolerablesresidual rigk of
interflerence (which can be set during the limit derivation process using the alpha factor, seg [1]).

For further more detailed analysis, any registered RFI incidence needs to be attributed ¢ither
to the subset of cases covering conditions that do not necessarily“indicate insufficiencies in
CISPR standards or to subsets that do.

4.3.2 First data set — RFl incidences not necessarilycindicating insufficiencies in
CISPR standards

This subset consists of cases where any of the conditions a)2), b)1), b)2), b)3) or b)4) af 4.1
are not met.

The |number of reported or otherwise observed interferences in the first set, attributed
indivldually (and separately) to one of the_ gonditions a)2), b)1), b)2), b)3) or b)4) represenis the
tradifional way of reporting to CISPR and’ indicates among other things, up to which extent the
involyed sources and victim radio equipment comply with the provisions of the relevant [EMC
standards or radio performance specifications, or both.

It cah be seen that statisti¢al*information derived from data in the first set has less direct
relevance for CISPR. However, this data can be an important indicator for many interisted

stakgholders. This could:include for instance certain parties such as administrations, countries
with ppecial national-eonditions, or manufacturers of products with specific needs who might
decide on the non:zapplicability of a standard to their situation.

4.3.3 Second data set — RFl incidences possibly indicating insufficiencies in CISPR
standards

The rpumber of RFl incidences in the second set provides information of much more substapntial
interest for CTSPR; In respect of possibly pending needs for maintenance of CISPR standards
and review of CISPR limits as well.

In respect of reporting statistical data on the frequency of occurrence of RFI incidences or
otherwise seemingly RFI scenarios, only data accumulated for condition a)1) to ¢)1) in 4.1 carry
content of interest which is related to the residual risk of RFlI and which accompanies the “use-
as-intended” of any electric/electronic equipment (inclusive radio equipment) in the local
electromagnetic environment.
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4.4

Accumulation of data on interference and preparation for reporting to CISPR

4.4.1 General

Not meeting a condition in 4.1 is a possible root cause of an RFl incident. Therefore information
on all conditions is gathered.

Guidance for collation of statistical data on interference complaints and preparation of reports
to CISPR are set out in Annex A of this document.

Annex B gives general information on the value of statistics on radio frequency interference

obsefved in the electromagnetic environment.

Annex C gives guidance on field strength measurements in the electromagnetic envirenmgnt.

4.4.2 Data to be collected

Upor] reception of an RFI complaint, it is convenient to collect and pre-process as mug¢h as
poss|ble of the following information for subsequent reporting. The_fetters in front define

clasdification codes.

1)

2)

3)

Qeneral information

a) an index number or reference;

state in which country the RFI case occurred.
ource-related:

b

S

a) short description of the product (e.g. toaster);

b) state which EMC standard was applied to'demonstrate compliance of the product;
c

state if the source was individually tested for compliance with the relevant standardg and
its outcome: not tested, compliant;\not compliant.

NOTE 1 Whilst it is better if the source can be individually tested to assess compliance with the reJevant
standards it is recognised that this is/not always possible and interference situations can still be included in
statistics where further testing+has not been possible.

d) if c) was performed staté the margin to the limit at the frequency relevant to the RFI
incident;

e) state whether the-source equipment is predominantly moving or static;

f)| assessment @sto whether the (type of) source is (predominantly) used with connection
to the LV _ A€ mains, to a DC (power) supply network or fed by batteries;

g) reportall ports of the source equipment with cables connected to them;

h) state-the length of every attached cable connected to the ports reported in g);

i)] . @ssessment as to whether the received complaint belonged to an interference caused

installation;
Source-related — supplement for sources with radio modules:

a) state whether the interference was caused by intentional, out-of-band or spurious
emissions of the radio module;

NOTE 2 This can be verified by switching off the radio function of the source, if possible.

b) state whether the radio module or part/component of the source was found to be
compliant with the applicable radio standard(s) (noting 2)c) above).
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4) Victim-related:

Anngx A gives guidanee on how to report to the CISPR.

5

a) short description of the product (e.g. toaster);

b) state any EMC or radio standards, or both, applied to demonstrate compliance of the
product;

c) state if the victim was individually tested for compliance with the relevant standards and
its outcome: not tested, compliant, not compliant;

NOTE 3 Whilst it is better if the victim can be individually tested to assess compliance with the relevant
standards it is recognised that this is not always possible and interference situations can still be included in
statistics where further testing has not been possible.

d afata v hathar tha \iotims Ao it o
STt WITC T o vIot T COutpTT ooy

field strength at the antenna;

] tod in an anviiran it \aith
T T

oen
oCaotC o arr CTrvIiT O ircTro vt

wffietert-wanted

e) if possible provide measurement data on the wanted field strength at the loeation qf the
antenna;

f)| state whether the victim equipment is predominantly moving or static;
g) report all ports of the victim equipment with cables connected to them;
h) state the length of every attached cable connected to the ports4€ported in g);

i)| State the reason(s) for filing the complaint (e.g. audible or visible distorfions,
malfunction, damage, etc.);

j)| state how often and for how long the observed interfefenice occurred (e.g. occurrgnces
per day, per hour, permanently or repetitively, periodically, occasionally, etc.).

Coupling-path-related:

a) state in which environment the source is located (i.e. residential, commercial,|light
industrial or industrial area);

b) state in which environment the victim, is located (i.e. residential, commercial,|light
industrial or industrial area);

c) state the distance between the RELvictim and the source.
With relation to other causes:

a) state whether the victim or source is defective (e. g. due to component failure, damage,
aging, end of life);

b) state whether the victim or source is not installed or used in accordance with the|user
manual or installation guideline, or used with illegal product modifications.

Root-cause-analysis of the reported RFI incidences

In cape of RFI incidences assigned to the second data set (as described in 4.3.3) the root dause

of the ineidence has to be investigated further.

The main possible root causes for second-data-set-RFl-incidences are:

No applicable limit in the affected frequency range, for the affected port or the affected mode
of operation exists.

The disturbance field strength value of the source is in between the limit of the existing
applicable EMC standard and the worst case CISPR limit resulting from derivation based on
the parameters in the IEC Radio Services Database (RSD).

Disturbance field strength exceeds the limit in the applicable EMC standard.
Incidence distance falls short of the protection distance.

Some of the systematic factors in the related derivation procedure based on
CISPR TR 16-4-4 [1] were not chosen accurately (attenuation by obstacles, polarization
decoupling) to reflect real situations.
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ummation effects by multiple sources.

Frequent and repeated observation of such incidents can be an indicator for insufficiencies in
CISPR standards and therefore will be investigated carefully.

For more details on root-cause-analysis see Annex D.

6 Reporting

6.1

General

Any (i
to pr
this i

Repd
this (¢
meas
annu

arty with interest in collecting reliable information and statistical data on RF1 is engout
bvide this information to CISPR. Annex A can be followed for guidance on how, to'stru
hformation.

rts intended for CISPR can be prepared, in line with the recommendatjohs and adv
ocument, either as results of case studies, other kinds of spectrum survey or monit
urements in the field (e.g. as results of measurement campaigns$),~or, preferably g
al basis, as traditional reports on statistics of complaints (see 6.2).

Parti
CIs

The 1

bs being liaisons to CISPR can submit their contributions and reports directly to CISH

aged
cture

ce in
pring
n an

PR or

R/H. For other interested parties such reports can be submitted to CISPR and the rel¢vant
CISHR subcommittee via the respective National Committee. being a member of CISPR.
pathg of providing information to CISPR will ensure that the reports will find the approf
attention in CISPR.

eports cover any relevant statistical data, but-preferably also other information of ge

intergst, as regards possible needs for maintenance of CISPR standards and limits.

6.2

RFI i
com
guida
obse

Data
pres
Tabl
sepa

Indications on the reporting format for traditional statistics of complaints

laints can report as described’in Annex A. For a possible classification of root c3
nce is given in Annex D..Use of classifications will facilitate comparison of RFI situg
'ved in different countries;

and statistics preferably cover a complete calendar year. They are whenever pos
nted in XML format, without employing more detailed categories than those list
A.2. It is hawever not intended to exclude further material, which can be submittd
rate documents in addition to the data in XML format.

Both
riate

neral

hvestigation services which would like to issue reports on statistics of radio-interferlence

uses
tions

sible
ed in
td as
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Guidance for collation of statistical data on interference complaints
and classification of interference sources

A1

General

Interference reports come in many different shapes. For easy evaluation it is desirable to have

a co
sche

A.2

The
withi

ma which will be available on'the IEC EMC zone.

Example of how to use the XML input form

Table A.1 — Information on reporting‘party

XML

Hata structure is in XML format. Each interference case can be a separate occurience
h a single XML message. Table A.1 shows how information on<the reporting pa
gathgred, Table A.2 describes the data fields of one occurrence in line with 4.4.2.

ty is

No

Heading

Datatype

1

Name of person
or organization
submitting
report

string

Contact details

string' (address, Email)

Table A.2 — Data fields of one occurrence

Description

Heading

Datatype

Note

1)

General information

a)

An index number or
reference

index

String

b)

State in which
country the RFlcase
occurred

Country

String

2)

Source-related

a)

Short-description of
the product

Source product

String

b)

State which EMC

Source

String

standard was applied
to demonstrate
compliance of the
product

standard

State if the source
was individually
tested for compliance
with the relevant
standard and its
outcome

Source
compliance
status

Dropdown: not tested,
compliant, not compliant

d)

if c) was performed
state the margin to
the limit at the
frequency relevant to
the RFI incident

Margin to limit

Float (unit in dB)

Positive, if result is below
the limit
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No

Description

Heading

Datatype

Note

e)

State whether the
source equipment is
predominantly
moving or static

Source mobility

Dropdown: static, moving,
portable, nomadic

f)

Assessment as to
whether the (type of)
source is
(predominantly) used
with connection to
the LV AC mains or
fed by batteries

Source power
source

Dropdown: AC mains, battery,
DC (power) supply network

g)

Report all ports of the
source equipment
with cables
connected to them

Source port

Dropdown: AC mains, wired
network port, signal and control
port, DC power supply port, DC
power port, antenna port, tuner
port, other

Non-exclusive selecti

When other is selecte
an additional’string is
expected with'the oth
port type

on

er

h)

State the length of
every attached cable
connected to the
ports reported in g)

Cable length to
source port

Float (Unit: metre)

Assoeiated with each
occurrence of field g

Assessment as to
whether the received
complaint belonged
to an interference
caused by a single
RFI source or by
multiple items of the
same type, as e. g.
found in an
installation

Source topology

Dropdown: single source,
multiple sources of same typg,
multiple sources of different
types, distributed source

3)

Source-related — supplement for source

s with,radio modules

a)

State whether the
interference was
caused by
intentional, out-of-
band or spurious
emissions of the
radio module

Source radio
module
disturbance

type

Bropdown: intentional, out-of-
band, spurious, not caused by
radio module

b)

State whether the
radio module or
part/component of
the source was found
to be compliantrwith
the applicable radio
standard(s)y(noting
2)c) above)

Source radio
module
compliance

Dropdown: not tested,
compliant, not compliant

4)

Victim-related

a)

Shaort description of
the product

Victim product

String

b)

State any EMC
and/or radio
standards applied to
demonstrate
compliance of the
product

Victim standard

String

State if the victim
was individually
tested for compliance
with the relevant
standards and its
outcome

Victim
compliance
status

Dropdown: not tested,
compliant, not compliant
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Description

Heading

Datatype

Note

d)

State whether the
victim equipment was
located in an
environment with
sufficient wanted field
strength at the
antenna

Sufficient
wanted field
strength

Dropdown: yes, no, not
measured

e)

If possible provide
measurement data on
the wanted field
strength at the

location-of the

Wanted field
strength

Float (unit: dB(uV/m))

antenna

f)

State whether the
victim equipment is
predominantly
moving or static

Victim mobility

Dropdown. static, moving,
portable, nomadic

g)

Report all ports of the
victim equipment with
cables connected to
them

Victim port

Dropdown: AC mains, wired
network port, signal and control
port, DC power supply port, DC
power port, antenna port, tuner
port, other

Non-=éxclusive selecti

When other is selectg
an additional string i
expected with the oth

port type

on

er

h)

State the length of
every attached cable
connected to the
ports reported in g)

Cable length to
victim port

Float (unit: metre)

Associated with each
occurrence of field g

State the reason(s)
for filing the
complaint (e.g.
audible or visible
distortions,
malfunction, damage,
etc.)

Reason of
complaint

String

State how often and
for how long the
observed
interference occured
(e.g. occurrences per
day, per hour,
permanently or
repetitively,
periodically,
occasionally, etc.)

Repetition of
occurrence

String

Length of.
disturbance

String

Coupling-path-related

a)

State in which
environment the
source.is’located (i.e
residential,
commercial, light
industrial or industrial

Source
environment

Dropdown: residential,
commercial, light industrial or
industrial area

area)

b)

State in which
environment the
victim is located (i.e
residential,
commercial, light
industrial or industrial
area)

Victim
environment

Dropdown: residential,
commercial, light industrial or
industrial area

State the distance
between the RFI
victim and the source

Distance
between victim
and source

Float (unit: metre)
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No Description Heading Datatype Note
6 With relation to other causes
a) State whether the Source or victim | Dropdown: source, victim, both,
victim or source is defective neither
defective (e. g. due
to component failure,
damage, aging, end
of life)
b) State whether the Source installed | Dropdown: yes, no

victim or source is
not installed or used
in accordance with

and used in
accordance with
manual

the user manual or
installation guideline,
or used with illegal
product modifications

Victim installed
and used in
accordance with
manual

Dropdown: yes, no
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Annex B
(informative)

Value of statistics on radio frequency interference observed
in the electromagnetic environment

B.1 Background and history

CISPR TR 16-4-4:2003 (first edition) contained, in its Clause 4, a complete reprint of C
Rec ' fsti ' T :

to mg@dern technological evolution in radio systems directed towards introduction of digital
servites, and due to increasing use of mobile and portable radio appliances by the publig

2024

ISPR
due
radio
, the

tradifional CISPR statistics of complaints on radio frequency interference - experience

decrg¢asing significance as an indicator of the quality of standardization work forthe prote
of radio services and applications. That is why related information in the“first editiq

ction
n of

CISHR TR 16-4-4:2003 was meanwhile reduced to the necessary minimuniallowing interg¢sted

parti¢s to continue their sole complaint-based collation of data on,@ah. annual basis.

This

condensed information is presently still found in Clause 4 of CISPR TR.16-4-4:2007 [1] dnd is

also feplicated, with slight updates and amendments, in Annex B ofithis document.

B.2 | Towards the loss of a precious indicator: interference complaints

The gvolutions detailed in Clause B.1 — generalization‘of mobile use of radio receivers
transjtion from analogue to digital radio services — willVnot reduce the number of interfer

and
ence

situations, but continue to decrease the probability:of getting significant numbers of interfefence

complaints indicating a more general existinglEMC problem. So, along with the grg

wing

development of portable digital radio devices, the usefulness of traditional interference

complaints statistics to support the CISPR work will continue to diminish in importance.

Howegver, considering that RFI investigation services will continue publication of statistic
interference complaints, it is useful@ apply the information set out in Clause 4, Clause §
Clausge 6 on the collection, organization, analysis, interpretation and reporting of data on

s on
and
radio

interference complaints or otherwise detected “RFI scenarios”. Reports from RFI investig
servites or other parties having a vested interest in providing profound statistical inform|
on inferference observed.in-the electromagnetic environment can then be presented in cq

ation
ation
rtain

formats enabling comparison or aggregation of results. This avoids varied and ambiguous

presgntation of these statistics which often renders such comparisons or aggregations diff

icult.
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Annex C
(informative)

Field strength measurements in the electromagnetic environment

C.1 General

Field strength measurements encompassed in this document are made for aggregation of data
about the quantitative level of measurement results, for subsequent analysis, and primarily for
verifigat he—st oot-cause—of-a—reported 3 or—ethern ved RFI
scengrio, by inspection and measurement at the location of the RFI incident or atxpther
reprgsentative locations, in case of survey or other spectrum monitoring activities,(withip the
envirpnment category of interest. Since verification of a given root cause out of a’'selectipn of
poss|ble root causes requires selection criteria, this annex also provides target leveld and
figurg¢s for evaluation of measured values during such inspections at local sites’

For further and more detailed advice for man-made noise measurements in electromagnetic
envirpnments, see also information in 5.7 — Radio noise measurements\— of the ITU Handbook
on Spectrum Monitoring (2011) [4], Recommendation ITU-R SM. 1783 [5] and ITU-R SM [2093
[22]. ICISPR 16 series also contains information on measurementinstrumentation and methods.

C.2 | Use of measurement frequencies

For ipvestigation in RFI complaints where it is difficult*to measure the interfered performance
of a|channel due to the interference occurringyit can be possible to make appropriate
meagurements in an adjacent unused channel. As’alternative it can be practical to wait fgr the
user o stop using the channel and then measure the level of an interferer.

C.3 | Measurement arrangement for field strength measurements in the local
electromagnetic environment

Field[strength measurements forverification of the root causes listed in Table D.1 can be made
only [at outdoor locations and preferably with measurement instrumentation according to
CISPR 16-1-1 [21]. The«CISPR detector as specified in CISPR 16-1-1 is chosen fof the
meagqurement frequeney-range. Measurements are made only for gathering of statistical|data
on géneric RFI incidences and scenarios, it can also suffice to use other kinds of appropriate
meaguring instrumentation.

e Investigation in RFI complaints
For ipvestigation of reported RFI incidences, the measurement distance between the lodation
of thf disturbance source and the antenna of the measuring instrumentation is often as ¢lose
as possibteto

a) 10m, for locations in residential, commercial or light industrial environments, or

b) 30m, for locations in industrial environments.

NOTE 1 In some countries, use of a measurement distance of 30m can be more appropriate, for locations in
commercial or light industrial environments, or both.

NOTE 2 If a measurement in the described distance is not possible, the result is converted from the measurement
distance used, applying conversion factors used in CISPR publications.

Areas of the categories mentioned above can be found within many of the environmental
categories encompassed in the planning standards for radio services. Such categories can be
for example city, urban, sub-urban, rural or quiet-rural environments. Note that the
measurement distance of 10 m is commonly also used in urban and city environments according
to Table 5 in ITU-R Recommendation SM.1753-2:2012 [5].
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e Field strength survey or monitoring measurements in the field

For survey or similar monitoring field strength measurements in the electromagnetic
environment, the median distance to any kind of unknown local disturbance source is likely not
to fall short of the distance specified in a) or b) above, respectively.

Measurements are generally made at the lateral measurement distance indicated in a) or b),
with the measuring antenna placed at 2 m height above ground, or for example, at 10 m height
above ground, for measurement of the signal strength of the applicable broadcast signals. The
latter height (10 m) will result in more reliable results, as it is the reference height for
measurements of field strengths defined for coverage planning and monitoring (see also
Figuqe €ty This Teference herght 15 the same, regaratess of the service bemg imtendgad for
provigion of fixed or mobile mode radio reception (with outdoor receiving antennas),”gr for
indogr radio reception with portable radio receivers.

Dimensions in meters

------------------------------------------- Eret
A | \%
| Building entry //\
| loss Ly,
: !  d N
1 N Height loss Lj, L 1 N
S Fixed
= l |
Mobile | ® I
Disturbance source Ees— Ly Y L L= Epes = (Lp + L)
\ “‘_’.i Portable n % Indoor
Y

IEC
Fiqure C.1 — Conditions for coverage planning for different modes of radio reception

If, however, constraints in “space, time or availability of suitable and safe measurement
instrumentation at the local site do not allow for measurements at 10 m height, then it will stiffice
to pefform these measurements with the measuring antenna placed at 2 m height above ground.

For most meanifngful measurements results are gained when the wanted and the interfering
signdl are measured at the same physical location.

For regular measurements at 2 m height above ground, corrections can be made to the target
level|ofthe disturbance field strengths, which, except for ISM equipment, refer to a height of
10 m above ground, as a matier of course. Further advice on such correciions (compensation
for height loss L)) is found in the planning standards for radio services.

The measurement distance is normally taken from the outer circumference of equipment used
outdoors, or, in case of indoor use, from the outer face of the exterior wall of the building in
which the equipment is situated.

NOTE 3 More detailed advice on selection of the measurement distance for in-situ measurements on installations
containing class A group 2 ISM equipment is found in 6.4 of CISPR 11:2024 [11]. They were chosen in line with
No. 15.13 of the ITU Radio Regulations 2020 [2].

For verification purposes of root causes, the measurement distance is selected according to a)
or b), regardless of the class or type, or both, of the disturbance source possibly involved in
generation of interferences (see Table D.1).
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C.4 Target levels for in-situ field strength measurements — Analysis of root
causes (a) and (¢) in D.2.2

Target levels for in-situ field strength measurements in close proximity to possible sources of
RFI are specified in Table C.1. They were derived by CISPR for an adequate control of
unwanted emissions in the radio frequency range. They indicate the threshold for disturbance
component levels appearing in the radio frequency range which are deemed to be tolerable to
CISPR and ITU-R with a residual risk of individual interference, in respect of radio reception
with the required minimum reception quality determined by the reliability or grade of radio
service and coverage in the respective service area. The target levels for the wanted radio
signals are median estimates out of the given assortment of national standards for the planning
of radlio services.

As such, these target levels relate to worst case conditions of the use of sources and,victims of
RFI ih any category of electromagnetic environment and the maximum tolerabledigure fqgr the
probability (and related frequency) of occurrence of individual RFI cases. This figure has a
valug of 0,001 or 1 %, for narrowband-type disturbances, and 0,01 or,1(%, for any pther
broadlband-type of disturbances. These probability figures were commonly establisheld by
CISPR and CCIR SG1, in 1988 and 1989, for the permissible rate (orfrequency) of RFI qases
being caused by operation and use in the electromagnetic environment as intended, of solirces
other than radio transmitters.

Table C.1 — Generic target levels for evaluation/analysis of the residual risk
of occurrence of individual interference incidences

Frequency range | Service to be Frequency Recommended target levels References arnd
) protected range in CISPR — QP detector remarks
in MHz standards _
in dB(pV/m)
in MHz
Unwanted Wanted
signal radio signal
0,1485 — 0,2835 LF BC 47 77 CCIR Report 1104 [6]
0,1485-"3,95
0,925 — 1,605 MF BC 26 56 CCIR Report 1104 [6]
3|95 — 26,1 HF BC in 3,95 - 30 24 54
several bands
47|54 — 68/88 TV BC Band.l -2/10 48/60 CCIR Report 1104 [6]
41 — 68
FM'\BC 24 60 CCIR Report 1104 [6]
87,5 — 108 30 - 230
174 — 230 NV BﬁlBa”d 5 50 CCIR Report 1104 [6]
470 — 582 v B?VBa”d 14 64 CCIR Report 1104 [6]
230 - 1000
982> 960 TV BC Band V 20 70 CCIR Report 1104 [6]
NOTE Further target levels for the just still tolerable disturbance field strength from critical parts of wire-line
(tele)communications networks are found in Recommendation ITU-T K.60 (2015-12) [23] and in ECC
Recommendation (05)04 [3].

The target levels refer to an appropriate protection of radio broadcast reception in the edge of
the service area, in the frequency ranges assigned to radio broadcast services by the ITU Radio
Regulations. They can also be used as an indicator for the relative degree of protection of radio
reception from other radio services operated in frequency ranges adjacent to these broadcast
bands.
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Note that the target levels for the unwanted signal are relevant in view of the compilation of
statistical data regarding the residual risk of too frequent and hence not tolerable occurrence
of “critical RFI scenarios” in the given environment. These target levels can therefore be used
if the focal point and intention of the in-situ measurements is to compile reliable and comparable
statistical data suitable for subsequent systematic analysis by CISPR.

The target levels for the unwanted signal are subject to maintenance by CISPR. They can be
revised if tendencies in the number of recorded instantaneous RFI cases or otherwise detected
RFI scenarios indicate that such action is necessary. It is hence important to submit related
information to the attention of CISPR. One appropriate method to do so is the submission of
reports on statistics but other forms of reporting such as reports of case studies, measurement

cam
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aigns or research results are equally valid methods to provide information on interie
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Use of national reference levels of the wanted signal field‘strength
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D.1

Annex D
(informative)

Root-cause-analysis of the reported RFl incidences

General

The three main topics described in Clause 4 which are source, victim and coupling path can
relate to the work to be done by the EMC committee if the root cause of the RFI incidence

relatgs—+te

For

hence necessary to define these root causes based on the model in, Figure 1 and Figure
analysing the RFI scenario, one can then exclude successively any-purely formal or app
reasgns coming along with observations at the local investigation site, in the electromag
envirpnment, from the remainder of reasons, which actually covers then only the three pos
root ¢auses (a), (b) and (c) set out in D.2.2.

Presglection into formal or apparent reasons and moére substantial reasons can be mag
attributing respective observations either to group 1 in line with 4.3.2 (First data set -
incidences not necessarily indicating insufficiencies in CISPR standards), or to group 2 in line
with |4.3.3 (Second data set — RFI incidencegs ‘possibly indicating insufficiencies in C
standards). Having done this accurately, ong(can then concentrate on the data and inform)

in grpup two which actually covers information for subsequent deduction on the root caus

the

D.2 | Matrix of root causes-and identification procedure

D.2.1 General

The matrix of the possible root causes (a), (b) and (c¢) in D.2.2 and the eight cases ong
actuglly observe at a given investigation site are shown in Table D.1, together with the
assogiated root cause(s) of interference. A procedure for identification of the root cause fg

obsefved RFI scenario is found below Table D.1.

d|sturbance field strength that exceeds the target level,;

W

ricidence distance that falls short of the protection distance;

further analysis and for determination of the root cause of a detecied RFI scenaria

detected RFI scenario.

anted field strength that falls short of the target level for the minimum usablé field strength
fqr the electromagnetic environment (EE).

it is
2. 1n
arent
netic
sible

e by
RFI

SPR

ation
e for
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r the
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Table D.1 — Matrix for root cause analysis of a detected interference scenario

Case Observation at the location of a survey measurement Associated
or reported interference case in the electromagnetic environment (EE) root cause of
interference
Disturbance field Incidence distance Wanted field strength falls (see D.2.2)
strength exceeds the falls short of the short of the target level for
target level protection distance the minimum usable field
strength for the EE
(a) (see D.2.2) (b) (see D.2.2) (c) (see D.2.2)
1 yes yes yes (a) AND (b)
2 yes yes no (a)y AND (b)
3 yes no yes (a) AND[c)
4 yes no no (a)
5 no yes yes (b) AND [c)
6 no yes no (b)
7 no no yes (c)
8 no no no (d)

D.2.2 Root causes of interest in maintenance of CISPR-standards and limits

Field[strength survey or monitoring measurements in the field:

Corrgct root causes analysis for interference scenarigs/detected in conjunction with surv
monitoring field strength measurements in local electromagnetic environments implies tha
medipn distance to individual disturbances sources generally is a little bit larger than 10
30 m| for measurements in residential or industrial environments. A root cause identified i

ey or
t the
m or
n the

result of survey measurements can finally\.hearly miss any relation to a specific type of

distufbance source, since root cause (b)_<\incidence distance that falls short of the proteg
distahce — does not apply here. Furthermore, in case of survey measurements the term “vid
receiving antenna” is meant as “antenna of the measuring receiver”. A possible root cau

RFI gan be (a) or (c) only.

Combinations of root causes(see Table D.1) can be resolved into the obviously prev
root gause by more detailed investigation in the actual reasons for existence of two obvi

ction
tim’s
se of

biling
busly

competing root cause indications, before sub-summing them into the pool of already compiled

(@) T

statigtical data for the\annual reports.

ekceeds theltarget level recommended by CISPR.

af another nearby location which provides for a measurement distance which is close
identical with 10 m or 30 m, respectively, for measurements in residential or industrial a

he actual disturbance field strength at the position of the victim’s receiving antenna

Verification of that root cause is possible by measurement of the disturbance field strength

to or
reas.

If the measurement verifies that the target level is exceeded, then this fact consolidates this

root cause of RFI.

Root cause (a) is an indicator that there could be deficiencies in the CISPR standard
concerned, in the form of missing limits, in the frequency range within which the RFI actually
does occur. Frequent and repeated observation of such root causes is the reason to cover

this observation, together with reference to root cause (a), in the annual report to CIS

PR.
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(b) The actual incidence distance between the source and the victim’s receiving antenna falls

(c)

short of the target protection distance.

Verification of that root cause is possible by measurement of the disturbance field strength
at another nearby location which provides for a measurement distance which is close to or
identical with 10 m or 30 m, respectively, for measurements in residential or industrial
environments. Meeting of the target level at this location verifies that the shortage in the
actual incidence distance is the root cause of this RFI case.

Root cause (b) is an indicator that there can be deficiencies in the limits in the CISPR
standard concerned. The inadequacy of the limits is caused by the fact that the protection
distances assumed to be adequate for the specified use cases some time back in history
when the CISPR limit was derived are not applicable to the more modern use cases fqr the
s@gme kind of products involved in the RFI case and hence needed to be replaced by.more
nmodern protection distances. These can be defined by CISPR and ITU-R, for the~-gperation
ahd use of state-of-the-art products. Whether revision of the respective CISBR limfits is
ngcessary depends among other things on the frequency of observation of suchroot calises.
Frequent and repeated observation of such root causes is the reason<to covell this
opservation, together with reference to root cause (b), in the report to CISPR.

T

he actual field strength level of the wanted radio signal at the p@sition of the vigtim’s
rgceiving antenna falls short of the necessary minimum usable field strength for the given
nmode (fixed, mobile, portable, etc.) of radio reception.

another nearby outdoor location which provides for al measurement distance which is
rger than 10 m or 30 m for the residential or industrial-environment. These measurenents
ill be made at the respective reference height above ground of 1,5 m or for example, 10 m,
r radio services intended for mobile, or for fixedimode radio (broadcast) reception. |f the
ctual wanted signal field strength falls short of{the given national target level(s) far the
inimum usable field strength, then this fact consolidates this root cause of RFI.

erification of that root cause is possible by measurement of the wanted signal field str}ngth

30 0l <

Rloot cause (c) is an indicator that there carbe a latent or permanent problem with intended
Iqcal coverage for the radio service and corresponding reliability of service provision with
the required minimum mean quality of.radio reception which can have to be resolved sqoner
of later by the respective service provider himself.

(d) Clause concerning the “tolerable(RF| case” 2 for occasional occurrence of interference |used

2

ap the threshold for determination of the limits specified in CISPR standards an{d for
determination of the provisiehs for planning of coverage and reliability of radio reception
from the respective radio_service, in the given category of environment encompassgd in
GISPR and IEC standards and in ITU-R Treaties and Recommendations for the planning of
rgdio services.

It| concerns the_totally random nature of all possible worst-case conditions i the
electromagnetic ‘environment at the individual location of the victim’s receiving antg¢nna.
These factors-were not, or only in part, considered or just disregarded when deriving CJSPR
limits for'the respective types of disturbance sources, and when deriving minimum mean
cpverage and reliability provisions for radio reception from the respective radio seryices.
Thelefficient and effective use of the available radio frequency spectrum in conjunction with
q lestionsof fnaeihilify of economic prndnr‘finn and prn\/icinn of radio _and ther
electric/electronic products to the world-wide market without barriers to trade, for
subsequent promotion, sales to and use by any customers, require these factors to be
considered.

Root cause (d) is an indicator that there can be a latent or permanent problem with the figure
for the necessary RF protection ratio R, or signal-to-interference (S/l) ratio chosen for

derivation of the respective CISPR limit. These are derived from the planning standard for
the respective radio service, but without further adjustment to the characteristic RFI
properties of the waveform of the disturbance. Frequent and repeated observation of such
root causes is the reason to cover this observation, together with reference to
root cause (d), in the annual report to CISPR.

In the ITU Radio Regulations 2020 [2] for administrative use denoted as “accepted interference”, see RR 1.168.
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The frequency of RFI cases related to root cause (d) is of course always worth reporting to
CISPR, since it would immediately indicate whether the once commonly agreed upon and
established upper threshold for the tolerable probability 3 of occurrence of instantaneous
RFI cases (CCIR SG1) is still met, or exceeded. The latter would happen due to changes in
the conditions of use of respective products in the field.

D.3 Accumulation of statistical data on root causes

Investigation in RFI complaints:

Statistical data (i.e.
relating to root causes (a), (b) and (d) in D.2.2 are recorded separately in these annual neports,

in percent or per million. Taken as the right basis for normalization, the latter figures allow for
direct and immediate comparison with the tolerable residual risk of interferencelestablished into
by CISPR and CCIR SG1 (nowadays ITU-R SG1) back in 1988 and 1989, having a threshold of

P(1)£1%o. The report can of course also cover statistics on root cause (c), but [such
information is not of direct relevance for CISPR.

NOTE| That changes in radio technology such as transition from analogue to digital radio services and transnjission
can impact the threshold for the “just still tolerable probability of interference~P(})” and this can be taken into a¢count
when gomparing with the classical threshold P([) < 1%, established into by €ISPR and CCIR back in 1988 and[1989.

In casp of doubt which base to choose in order to normalize absolute ,numbers of registered RFI incidences intp their
relativie equivalent figures, the absolute numbers of registered RF{ incidences can be reported to CISPR, just
indicajing to which base they actually belong to.

Field[strength survey or monitoring measurementsrin the field:

A report to CISPR includes statistical data‘(i.e. observed numbers/frequencies of detgcted
interference scenarios) relating to root cause (a) in D.2.2. The report can of course also ¢over
statidtics on root cause (c) in D.2.2, butsuch information is not of direct relevance for CISPR.
Statigtical data in relative figures in_percent or per million are the preferred form of repofting,
but With clear reference to the base of normalization of the data concerned.

D.4 | Instructions for normalization of the absolute number/frequency of
observed interference incidences/scenarios into representative relativ
figures

W

The basic conceptibehind relative figures (i. e. percentages) for evaluation of the residua| risk
of RFI in a given electromagnetic environment is the same as is used for evaluation df the
efficipncy Epg-of use in the frequency spectrum for radio communications and broadcasting.

The etrics for such evaluation denote this efficiency as a product of “frequency-bandwidth”
Btr [times “space occupied” Aga and hence denied to radio reception from other fadio

transmitters. For a variety of several transmitters of a given radio service servicing
simultaneously the same service area, the frequency-bandwidth is identical with the width of
the frequency band assigned to the respective radio service by the ITU Radio Regulations (or
the tuning range (TR), of a radio receiver for that service), and the occupied space is translated
as having the size 4, of the respective service area, in the given electromagnetic environment.

3 This upper threshold for the tolerable “complex statistical probability P” according to CISPR TR 16-4-4 [1] for RFI
caused by operation of electric/electronic equipment, systems or installations in the field has a value of 1%o (or
— 30dB) for interferences caused by narrowband disturbance, and 1% (or — 20dB) for broadband disturbances.
The CISPR model uses these values as adequate “allowance” of +30dB or +20dB in the worst case CISPR limit
for the test site, in compensation for the mere occurrence of such RFI cases in the field. This way the worst case
CISPR limits were adjusted to normal case conditions of use of respective products in the electromagnetic
environment.
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