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Foreword

The text of document CISPR/A/Q95/FDIS, future amendment 1 to edition 3 of CISPR 16-1-4, prepared
by SC A "Radio-interference measurements and statistical methods" of IEC/TC CISPR "International
special committee on radio interference" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN 55016-1-4:2010/A1:2012.

The following dates are fixed:

e latest date by which the document has (dop) 2013-05-16
to be implemented at national level by
publication of an identical national
standard or by endorsement

¢ latest date by which the national (dow) 2015-08-15
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard CISPR 16-1-4:2010/A1:2012 was approved by CENELEC as a
European Standard without @ny modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

In Annex ZA of EN 55016-1-4:2010, Delete the existing date and delete the two existing
amendments from CISPR/TR 16-3:

Publication Year Title EN/HD Year

CISPR/TR 16-3 - Specification for radio disturbance and - -
immunity measuring apparatus
and methods -
Part 3: CISPR technical reports
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FOREWORD

This amendment has been prepared by subcommittee A: Radio-interference measurements
and statistical methods, of IEC technical committee CISPR: International special committee
on radio interference.

The text of this amendment is based on the following documents:

FDIS Report on voting
CISPR/A/995/FDIS CISPR/A/1005/RVD

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch"” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.
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INTRODUCTION
(to Amendment 1)

This amendment introduces the Reference Site Method (RSM). In addition to introducing new
content, Clause 5 is significantly restructured. To aid the reader in navigating this
amendment, the following table provides a comparison of subclauses in the existing
Edition 3.0 with those in this amendment. This introduction will be removed before the
subsequent edition is published.

Comparison of Clause 5 between original Edition 3.0 and Amendment 1

Original Edition 3.0 Amendment 1
5 Test sites for the measurement of radio 5 Test sites for the measurement of radio
disturbance field strength for the frequency disturbance field strength for the frequency
range of 30 MHz to 1 000 MHz range of 30 MHz to 1000 MHz
5.1 General 5.1 General
5.2 OATS 5.2 OATS
5.2.1 General 5.2.1 General
5.2.2 Weather protection enclosure 5.2.2 Weather protection enclosure
5.2.3 Obstruction-free area 5.2.3 Obstruction-free area

5.2.4 Ambient radio frequency environment of a test 5.2.4 Ambient radio frequency environment of a
site test site

5.2.5 Ground plane 5.2.5 Ground plane

5.2.6 OATS validation procedure

5.3 Test site suitability for other ground-plane test 5.3 Suitability of other test sites
sites

5.3.1 General 5.3.1 Other,ground-plane test sites

5.3.2 Normalized site attenuation:for:alternative test 5.8.2 Test sites without ground plane (FAR)
sites

5.3.3 Site attenuation

5.3.4 Conducting ground plane

5.4 Test site suitability without ground plane 5.4 Test site validation

5.4.1 Measurement considerations for free space 5.4.1 General
test sites, as realized by fully-absorber-lined
shielded enclosures

5.4.2 Site performance 5.4.2 Overview of test site validations

5.4.3 Site validation criteria 5.4.3 Principles and values of the NSA method for
OATS and SAC

5.4.4 Reference site method for OATS and SAC

5.4.5 Validation of an OATS by the NSA method

5.4.6 Validation of a weather-protection-enclosed
OATS or a SAC

5.4.7 Site validation for FARs

5.5 Evaluation of set-up table and antenna tower 5.5 Evaluation of set-up table and antenna tower
5.5.1 General 5.5.1 General
5.5.2 Evaluation procedure for set-up table 5.5.2 Evaluation procedure for set-up table

influences influences
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2 Normative references

Remove the existing date and remove the two existing amendment references from the
existing reference to CISPR/TR 16-3.

3.1.12
quasi-free space test-site
Replace the existing term by the new term “quasi free-space test site”.

3.1.15

semi-anechoic chamber

SAC

Replace the existing definition of this term by the following new definition:

shielded enclosure in which all surfaces except the metal floor are covered with material that
absorbs electromagnetic energy (i.e. RF absorber) in the frequency range of interest

3.1.19
test volume
Replace, in the existing definition of this term, “the FAR” by “a FAR”.

Replace, in the existing Note of this term, “quasi-free space condition” by “quasi free-space
condition”, and “the FAR” by “a FAR”.

Add, after the existing definitiom3.1/21, the following new'terms and definitions 3.1.22, 3.1.23,
3.1.24, 3.1.25, 3.1.26 and 3.1.27:

3.1.22

antenna factor

AF

Fa

ratio of the electric field strength of an incident plane wave to the voltage induced across a
specified load (typically 50 Q) connected to the antenna

NOTE 1 F, is affected by the load impedance connected to the antenna radiating elements, and is frequency
dependent. For a biconical antenna this impedance could be up to 200 Q. For antennas with no balun the
impedance is equal to the load impedance, typically 50 Q.

NOTE 2 Usually, the AF is defined for the plane wave incident from the direction corresponding with the maximum
gain of the antenna and at a specified point of the antenna.

NOTE 3 The AF has the physical dimension of inverse metres (m™') and measured data are normally expressed
in dB(m™"). In radiated emission measurements, if F, is known, the strength of an incident field, £, can be estimated
from a reading, V, of a measuring receiver connected to the antenna as follows:

E=V+F,

where E is in dB(uV/m), Vis in dB(uV) and F, is in dB(m™).

3.1.23

antenna factor, free-space

Fa fs

AF of an antenna located in a free-space environment

NOTE Fa+ is a measurand for uncertainty calculation for antenna calibration. For NSA measurements F, ¢ is an
input quantity for uncertainty calculation.



CISPR 16-1-4 Amend.1 © IEC:2012 -5-

3.1.24
antenna pair reference site attenuation

Appr
set of site attenuation measurement results for both vertical and horizontal polarizations using

a pair of antennas separated by a defined distance at an ideal open-area test site, with one
antenna at a specified fixed height above the ground plane, and the other antenna scanned
over a specified height range in which the minimum insertion loss is recorded

NOTE 1 Aapr is @ measurand for uncertainty calculation.

NOTE 2 Aapr measurements are used for comparison to corresponding site attenuation measurements of a
COMTS to evaluate the performance of the COMTS.

3.1.25
antenna reference point
midpoint of an antenna from which the distance to the EUT or second antenna is measured

NOTE The antenna reference point is either defined by the manufacturer using a marker on LPDA antennas or by
the calibration laboratory.

3.1.26

ideal open-area test site

open-area test site having a perfectly flat, perfectly conducting ground plane of infinite area,
and with no reflecting objects except the ground plane

NOTE An ideal OATS is a theoretical construct that is used_in the definition of the measurand Aapr and in the
calculation of the theoretical nofmalized site’attenuation Axfor ground-plane sites:

3.1.27

reference test site

REFTS

open-area test site with metallic ground plane ‘and tightly specified site attenuation
performance in horizontal‘and'vertical ‘electric'field polarizations

3.2 Abbreviations

Add, before the existing abbreviation EUT of this subclause, the following new sentence:
The following are abbreviations used in this standard that are not already given in 3.1.
Add the following new abbreviation to the existing list:

RSM Reference site method

Delete, in the existing list, the entire abbreviation SAC.

4.5.3 Antenna characteristics

Replace, in item c) 2) of the list, in the paragraph after the variable list of Equation (4), the
existing text “corrections or as” by “a correction with associated”.

Delete the existing NOTE 3 in the existing item c) 3) of the list.

Replace, in the list of quantities below Equation (4), existing quantity "h4" by "h," and replace
existing quantity "hy" by "hq"
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Replace the existing Figure 1 by the following new figure:
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Figure 1 — Schematic of radiation from EUT reaching an LPDA antenna directly and via
ground reflectionsjon a 3 mssite;.showing the half’lbeamwidth, ¢/,/at the reflected ray

4.5.4.2 Balun DM/CM conversion check

Replace, in the existing Note 2, ‘room? by ‘FAR”, .and,t4 dB criterion” by “t 4 dB site
validation criterion”. ,

Replace, in the existing Note 3, “fully-anechoic room” by “FAR”, and “NSA (normalized site
attenuation)” by “site validation”.

4.5.5 Cross-polar response of antenna

Replace, in the third paragraph of this subclause, “quasi-free space conditions” by “quasi
free-space conditions”, and *high-quality anechoic chamber” by “high-quality fully anechoic
room”.

5.1 General

Replace the existing text of this subclause by the following new text:

An environment is required that assures valid, repeatable measurement results of disturbance
field strength from an EUT. For an EUT that can only be tested at its place of use, other
provisions shall be utilized (i.e. see details on in-situ measurements in CISPR 16-2-3).

5.2.1 General

Replace the existing text of this subclause by the following new text:

An OATS is an area characterized by cleared level terrain and the presence of a ground
plane. To meet the validation requirements of this standard, a metallic ground plane is
recommended. Such a test site shall be free of buildings, electric lines, fences, trees, etc. and
free from underground cables, pipelines, etc., except as required to supply and operate the
EUT. Refer to Annex D for specific construction recommendations of an OATS for disturbance
field-strength measurements in the range of 30 MHz to 1 000 MHz. The site validation
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procedures for an OATS are given in 5.4.4 and 5.4.5. Annex F explains the basis for the
acceptability criterion.

5.2.3 Obstruction-free area

Replace the third paragraph of this subclause by the following new paragraph:

For this ellipse, the length of the path taken by the undesired indirect ray reflected from any
object on the perimeter is twice the length of the path taken by the direct ray between the foci.
If a large EUT is installed on the turntable, the obstruction-free area shall be expanded so that
the obstruction clearance distances exist from the perimeter of the EUT.

Replace, in the last sentence of the fourth paragraph of this subclause, the existing words
“separation distance” by “measurement distance”.

Replace the existing Figure 2 by the following new figure:

Major axis = 2d

N
ya Minor axis = a{ 3 AN
/ \\
l/ k
\
l——dl2 — d2 —=|
\ Antenna Test sample /
\\ //
N 7/
\\ //
\\\ ///
\ Boundary of area

defined by an ellipse

IEC 1073/12

Figure 2 — Obstruction-free area of a test site with a turntable (see 5.2.3)
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Replace the existing Figure 3 by the following new figure:
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Figure 3 — Obstruction-free area with stationary EUT (see 5.2.3)

5.24 Ambient radio frequency environment of a test site

Replace the first paragraph of this subclause before the list by the following new paragraph:

The ambient radio frequency levels at an OATS shall be sufficiently low compared to the
levels of measurements to be performed. The quality of the site in this regard may be
evaluated under four categories, listed below in order of merit:

Replace the existing note of this subclause by the following new note:

NOTE A measured ambient level of 20 dB or more below the emission limit is considered optimum.

5.2.5 Ground plane

Replace the existing text in this subclause by the following new text:

The OATS ground plane can be at earth level or elevated on a suitably sized platform or
horizontal rooftop site. A metal ground plane is preferred, but for certain equipment and
applications, product publications may recommend other site types. Adequacy of the metal
ground plane will be dependent on whether the test site meets the site validation
requirements of 5.4. If metallic material is not used, caution is required to select a site that
does not change its reflective characteristics with time, weather conditions, or effects due to
buried metallic material such as pipes, conduits, and non-homogeneous soil. Such sites
generally give different SA characteristics compared to those with metallic surfaces.

5.2.6 OATS validation procedure

Delete this existing subclause, as well as the existing subclauses 5.2.6.1 to 5.2.6.4.
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5.3 Test site suitability for other ground-plane test sites

Replace the existing title of this subclause by the following new title:

5.3 Suitability of other test sites
5.3.1 General

Replace the existing title of this subclause by the following new title:

5.3.1 Other ground-plane test sites

Replace the existing text of this subclause by the following new text and new note:

There are many different test sites and facilities that have been constructed and used to make
radiated emission measurements. Most are protected from the weather and the adverse
effects of the radio frequency ambient. In a SAC, all walls and the ceiling are equipped with
appropriate absorbing material. The floor consists of a metallic ground plane to emulate an
OATS. A SAC isolates the receiving antenna from the RF ambient environment, and permits
EUT testing independent of weather conditions.

Whenever construction material encloses a ground-plane test site, it is possible that the
results of a validation measurement at a single location, as specified in 5.4.5, are not
adequate to show acceptability of such an alternative site.

To evaluate suitability of an alternative ground-plane test site, the procedure of 5.4.6 shall be
used, which is based on making ‘multipleyvalidation//measurements throughout a volume
occupied by the EUT. These validation measurement results’shall all be within a tolerance of
+ 4 dB for a site to be judged suitable as an equivalent to an OATS.

NOTE SACs typically meet the site quality categories listed in 5.2.4.

5.3.2 Normalized site attenuation for alternative test sites

Replace the existing title of this subclause by the following new title:

5.3.2 Test sites without ground plane (FAR)

Replace the existing text of this subclause by the following new text and new note:

A fully-absorber-lined shielded enclosure, also known as a fully-anechoic room (FAR), can be
used for radiated emission measurements. When a FAR site is used, appropriate radiated
emission limits shall be defined in relevant standards (generic, product or product family
standards). Compliance of an EUT with the requirements for the protection of radio-services
(limits) shall be evaluated at FAR sites using similar methods as for tests done at an OATS.

A FAR is intended to simulate a free-space environment such that only the direct ray from the
transmitting antenna or EUT reaches the receiving antenna. All indirect and reflected waves
shall be minimized by appropriate placement of absorbing material on all walls, ceiling and
floor of a FAR. Like a SAC, a FAR isolates the receiving antenna from the RF ambient
environment, and permits EUT testing independent of weather conditions.

NOTE FARs typically meet the site quality categories listed in 5.2.4.

5.3.3 Site attenuation

Delete this existing subclause and its title.
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