INTERNATIONAL CISPR
ELECTROTECHNICAL 16-1-4
COMMISSION

First edition
2003-11

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

Specification for radio dis

Part 1-4:
Radio disturba
apparatu :

%ngﬁsh-lenguage version is derived from the original
i ual publication by leaving out all French-language

i%ges. Missing page numbers correspond to the French-
anguage pages.

Reference number
CISPR 16-1-4:2003(E)

Documents

Document Sharing Hub

Full document details: CISPR 16-1-4 2003


http://avadocuments2026.com/doc/cispr-16-1-4-2003
http://avadocuments2026.com/doc/cispr-16-1-4-2003

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the base
publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to this
publication, including its validity, is available in the IEC Catalogue of publi

the subjects under consideration and work in progress undertaken by
committee which has prepared this publication, as well as the list af
issued, is also available from the following:

. IEC Web Site (www.iec.ch)

. Catalogue of IEC publications
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY

MEASURING APPARATUS AND METHODS -

Part 1-4: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Radiated disturbances

FOREWORD

all national electrotechnical committees (IEC National Committees). promote
international co-operation on all questions concerning standardization in th i 3 ic/fields. To
this end and in addition to other activities, IEC publishes International/Standards, Ani icati

Technical Reports Publ|c|y Ava|lable Spemflcatnons (PAS) and Guides (h G “IEC

in the subject dealt with may participate in this preparatory wo
governmental orgamzatlons Ilalsmg with the IEC also part|C|p 3

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote intern'
transparently to the m
between any IEC Publicati
the latter.

5) IEC provides n

expenses arisi of the publi€ation, use of, or reliance upon, this IEC Publication or any other IEC

8) AttentionN A P ative references cited in this publication. Use of the referenced publications is
indispensablefor the application of this publication.

9) Attention is drawn~o tHe possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard CISPR 16-1-4 has been prepared by CISPR subcommittee A: Radio
interference measurements and statistical methods.

This first edition of CISPR 16-1-4, together with CISPR 16-1-1, CISPR 16-1-2, CISPR 16-1-3
and CISPR 16-1-5, cancels and replaces the second edition of CISPR 16-1, published in 1999,
amendment 1 (2002) and amendment 2 (2003). It contains the relevant clauses of CISPR 16-1
without technical changes.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

e reconfirmed;

e withdrawn;

e replaced by a revised edition, or

e amended.

@%
S
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INTRODUCTION

CISPR 16-1, CISPR 16-2, CISPR 16-3 and CISPR 16-4 have been reorganised into 14 parts, to
accommodate growth and easier maintenance. The new parts have also been renumbered.

See the list given below.

Old CISPR 16 publications

New CISPR 16 publications

CISPR 16-1-1 Measuring apparatus
Radio disturbance % CISPR 16-1-2 | Ancillary equipment — Conducted disturbances
CISPR 16-1 ?nneda'ST?nugmty é\.> CISPR 16-1-3 Ancillary equipment — Disturbance power
apparatus \A CISPR 16-1-4 | Ancillary equipment — Radl?{ed distyrbances
Antenna callbratlon te SIES f
CISPR 16-1-5 | A\ enna o @"\\
CISPR 16-2-1 | Conducted disyr\b\i R\\er%{\/
Methods of 4 CISPR 16-2-2 Measuremen{\of dWﬂC powq > l
CISPR 16-2 | measurement of <
disturbances and N CISPR 16-2-3 Radiat%d/w}:gncg\me\asur}s(nents
immunity
CISPR 1624 | Impunity measurogents
CISPR 16-3 | CISPR technicalreports
CISPR 16-4- Uncertdinties imstandardised EMC tests
Reports and % \ }}é }k }i
CISPR 16-3 | recommendations CISPR 18~ Mea{ureﬁebti stpdmentation uncertainty
of CISPR < ' e —
tatlsWderatlons in the
CISPR 1§- termination’of EMC compliance of mass-
_ produced products
CISPR 16-4 | Uncertainty in EMC CISER 15<4-4 Wcs of complaints and a model for the
measurements \§I lation of limits

More specific informatio
CISPR 16-1-4 i
REFERENCES).

CISPR 16-1 consi

)

and background on CISPR and radio disturbances in general
R 16-4 contains information related to uncertainties, statistics

of the following parts, under the general title Specification for radio

disturbance and immunity measuring apparatus and methods — Radio disturbance and
immunity measuring apparatus:

e Part 1-1: Measuring apparatus,

e Part 1-2: Ancillary equipment — Conducted disturbances,

e Part 1-3: Ancillary equipment — Disturbance power,

e Part 1-4: Ancillary equipment — Radiated disturbances,
e Part 1-5: Antenna calibration test sites for 30 MHz to 1 000 MHz.
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SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-4: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Radiated disturbances

1 Scope

This part of CISPR 16 is designated a basic standard, which specifies acteristics and
performance of equipment for the measurement of radiated disturbd e frequency
range 9 kHz to 18 GHz.

Specifications for ancillary apparatus are included for: antennas 5 cells, and
reverberating chambers.

is given in Part 3 of CISPR 16. Unce
Part 4 of CISPR 16.

2 Normative references

able for the application of this document. For
or undated references, the latest edition of

CISPR 16-1-5:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-5: Radio disturbance and immunity measuring apparatus — Antenna
calibration and site validation

CISPR 16-2-1:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-1: Methods of measurement of immunity and disturbance — Conducted
disturbance measurements

CISPR 16-2-3:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-3: Methods of measurement of immunity and disturbance — Radiated
disturbance measurements
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CISPR 16-3:2003, Specification for radio disturbance and Immunity measuring apparatus and
methods — Part 3: CISPR technical reports

CISPR 16-4-1:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 4-1: Uncertainties, statistics and limit modelling — Uncertainties in standardized
EMC tests

CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 4-2: Uncertainties, statistics and limit modelling — Measurement instrumentation
uncertainties

IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV,
Electromagnetic compatibility

Chapter 161:

International Vocabulary of Basic and General Terms in Metrology ganization

for Standardization, Geneva, 2nd edition, 1993

3 Definitions

For the purpose of this part of CISPR 16, the
IEC 60050(161).

3.1
bandwidth (B,)
the width of the overall selectivity ¢

3.2
CISPR indicating rang

it is the range sp i
indications within

ground plane and tightly specified site attenuation performance
field polarization.

attenuation measurements of a compliance test site, in order to evaluate the performance of
the compliance test site

34

compliance test site (COMTS)

environment which assures valid, repeatable measurement results of disturbance field strength
from equipment under test for comparison to a compliance limit
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3.5

antenna

that part of a transmitting or receiving system that is designed to radiate or to receive
electromagnetic waves in a specified way

NOTE 1 In the context of this standard, the balun is a part of the antenna.

NOTE 2 See also the term "wire antenna”.

3.6

balun

passive electrical network for the transformation from a balanced to an unbalanced trans-
mission line or device or vice versa

3.7
free-space-resonant dipole

that at the specified frequency the input impedance of the wire
gap is pure real when the dipole is located in the free space
NOTE 1 In the context of this standard, this wire antenna connected to the balur)s also~called the "test antenna".

NOTE 2 This wire antenna is also referred to as "tuned dipole".

3.8
site attenuation

and receiver input is replaced by tran
positions

3.9
test antenna
combination of the.fre

NOTE For the purp@f

3.10
wire antenna

4 Antennas sasurement of radiated radio disturbance

The antenna and the circuits inserted between it and the measuring receiver shall not
appreciably affect the overall characteristics of the measuring receiver. When the antenna is
connected to the measuring receiver, the measuring system shall comply with the bandwidth
requirements of CISPR 16-1-1 appropriate to the frequency band concerned.

The antenna shall be substantially plane polarized. It shall be orientable so that all
polarizations of incident radiation can be measured. The height of the centre of the antenna
above ground may have to be adjustable according to a specific test procedure.

For additional information about the parameters of broadband antennas see annex A.
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4.1  Accuracy of field-strength measurements

The accuracy of field-strength measurement of a uniform field of a sine-wave shall be better
than +3 dB when an antenna meeting the requirements of this subclause is used with a
measuring receiver meeting the requirements of CISPR 16-1-1.

NOTE This requirement does not include the effect due to a test site.

4.2 Frequency range 9 kHz to 150 kHz

Experience has shown that, in this frequency range, it is the magnetic field component that is
primarily responsible for observed instances of interference.

4.21 Magnetic antenna

The unit of the magnetic field strength is pA/m or, in Ioganthm
associated emission limit shall be expressed in the same upit

assuming that the ratio of the E and H comp¢ S\ i . ssUmption is justified under far-field
conditions at distances from the source exceeding one € /2w), and in such cases the correct

M

(@)

The impedance Z = 37 } a § dBfQ2), used in the above conversions is a constant originating from
the calibration of field s oM

4.3 Frequency range 150 kHz to 30 MHz
4.3.1 Electric antenna

For the measurement of the electric component of the radiation, either a balanced or an
unbalanced antenna may be used. If an unbalanced antenna is used, the measurement will
refer only to the effect of the electric field on a vertical rod antenna. The type of antenna used
shall be stated with the results of the measurements.

Information pertaining to calculating the performance characteristics of a 1 m length monopole
(rod) antenna and the characterization of its matching network is specified in Annex B.

Where the distance between the source of radiation and the antenna is 10 m or less, the total
length of the antenna shall be 1 m. For distances greater than 10 m the preferred antenna
length is 1 m, but in no case shall it exceed 10 % of the distance.
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The unit of electric field strength shall be uV/m or, in logarithmic units, 20 log(nV/m) = dB(uVm). The
associated emission limit shall be expressed in the same units.

4.3.2 Magnetic antenna

For the measurement of the magnetic component of the radiation, an electrically-screened loop
antenna, as described in 4.2.1 shall be used.

Tuned electrically balanced loop antennas may be used to make measurements at lower field
strengths than untuned electrically-screened loop antennas.

4.3.3 Balance of antenna

If a balanced electric or a magnetic antenna is used, it shall comply guirement of

4.2.2.

4.4 Frequency range 30 MHz to 300 MHz
4.4.1 Electric antenna

The reference antenna shall be a balanced dipole.

4411 Balanced dipole

For frequencies 80 MHz or above, the
below 80 MHz it shall have a length eq
and matched to the feeder by a sui
the measuring apparatus shall be

arrangement.

4.4.1.2 Shortened

A dipole shorter a

b) it is connected to\2a ly well matched at the receiver end to ensure a voltage
standing ws g . he cable of less than 2.0 to 1. The calibration shall take

d) for determination of the measured field strength, a calibration curve (antenna factor) is
determined anthysged in the measuring distance (i.e., at a distance of at least three times
the length of the dipole);

NOTE The antenna factors thus obtained should make it possible to fulfil the requirement of measuring
uniform sine-wave fields with an accuracy not worse than +3 dB. Examples of calibration curves are given in
figure 1 which shows the theoretical relation between field strength and receiver input voltage for a receiver of
input impedance of 50 Q, and for various //d ratios. On these figures, the balun is considered as an ideal 1:1

transformer. It should be noted, however, that these curves do not account for the losses of the balun, the
cable and any mismatch between the cable and the receiver.

e) in spite of the sensitivity loss of the field-strength meter due to a high antenna factor
attributed to the shortened length of the dipole, the measuring limit of the field-strength
meter (determined for example by the noise of the receiver and the transmission factor of
the dipole) shall remain at least 10 dB below the level of the measured signal.
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Figure 1 — Short dipole antenna factors for R_ = 50 Q
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4.4.1.3 Broadband antenna

A broadband antenna may be used, provided that it meets the requirements given in 4.5.2 for a
complex antenna.

4.4.2 Balance of antenna
4.4.21 Introduction

In radiated emission measurements, common-mode (CM) currents may be present on the
cable attached to the receiving antenna (the antenna cable). In turn, these CM currents create
EM fields which may be picked up by the receiving antenna. Consequently, the radiated
emission measuring results may be influenced.

The major contributions to the antenna cable CM currents stem from

a) the electric field generated by the EUT, if that field has a component\pa

b) the conversion of the differential mode (DM) antenna sign

4.4.2.2

The following method deskri
range for which the |
expressed in identical

1) Set the rece@e
above the grourigpla

element of the ante
plane.

3) Connect the transmitting antenna to a signal source, for example, a tracking generator, set
the level of that generator in such a way that, over the frequency range of interest, the
signal-to-ambient noise at the receiver is larger than 10 dB.

4) Record the voltage U, at the receiver over the frequency range of interest.

5) Invert the receiving antenna (rotate that antenna through 180°) without changing anything
else in the set-up, in particular the receiving antenna cable, and without changing the
setting of the signal source.

6) Record the voltage U, at the receiver over the frequency range.
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7) The DM/CM conversion is sufficiently low if | 20 log (U1/U2)|<1 dB.

NOTE 1 If the DM/CM conversion criterion is not met, ferrite rings around the antenna cable may reduce the
DM/CM conversion. The addition of ferrites on the antenna cable may also be used to verify whether contribution a)
has a non-negligible effect. Repeat the test with four ferrites spaced approximately 20 cm apart. If the criterion is
met by using these rings, they shall be present in the actual emission measurement. Likewise, the interaction with
the cable can be reduced by extending the cable several metres behind the antenna before dropping to ground.

NOTE 2 If the receiving antenna is to be used in a fully anechoic chamber, the DM/CM check may be performed in
that room with the receiving antenna at its usual location and the transmitting antenna in the centre of the test
volume of that room. The room must comply with the £4 dB criterion

NOTE 3 The measuring site of which the ground plane forms a part, or the fully anechoic room, should comply
with their respective NSA requirements.

NOTE 4 The horizontal distance of 1,5 m over which the antenna cable runs horizontally behind the centre of the
antenna shall be kept as a minimum during actual vertically polarized radiated emissions measttements.

NOTE 5 It is not necessary to define a test set-up strictly because this effect is in large\gart due tq the interaction
of the antenna and the part of input cable that lies parallel to the antenna elements. There'is@wuchsmaller effect
which is dependent on the uniformity of the field incident on the antenna in normal /£ an an~QATS or in
a fully anechoic room.

NOTE 6 For baluns which have the receive cable connector mounted on side antehna boom),
a right angle connector should be used to reduce the movement of the cable.

4.4.3 Cross-polar performance of antenna

When an antenna is placed in a plane-polarized efectro the terminal voltage
when the antenna and field are cross-polarized dB below the terminal
voltage when they are co-polarized. It is intended vJo log-periodic dipole array
(LPDA) antennas for which the two ha! each dff hélon. The majority of testing

with such antennas is above 200 MHz, [ i applies below 200 MHz. This test is
not intended for in-line dipole and biconi nten € a cross-polar rejection greater
gn: h antennas and horn antennas must
have a cross-polar rejection greater than a Yype test by the manufacturer should

confirm this.

In order to achieve quasixfre ions;—a” high-quality anechoic chamber or towers of
sufficient height : outdpor range can be used. To minimize ground
reflections set t K ica ized. A plane wave shall be set up at the antenna
under test. The sé€pdra - the> centre of the antenna under test and the source

NOTE A good-guali o set up a plane wave at the antenna under test. The cross-polar
discrimination afforded b aye can be proven by transmitting between a pair of horn antennas or open-

ended wavem e combination of site error and inherent cross-polar performance of one
horn ante uppression of the horizontal component by more than 30 dB. If the site errors are very low
and if the entical performance, the cross-polar performance of one horn is approximately 6 dB
lower than the -polar coupling of the pair of horns

An interfering signal 20 dB lower in level than the desired signal gives a maximum error on the
desired signal of £0,9 dB. The maximum error occurs when the cross-polar signal is in phase
with the co-polar signal. If the cross-polar response of the LPDA is worse than 20 dB, the
operator must calculate the uncertainty and declare it with the result. For example a cross-
polar level of 14 dB implies a maximum uncertainty of +1,6 dB to —1,9 dB. Take the larger
value and assume a U-shaped distribution when calculating the standard uncertainty.

To add a signal of 0 dB to another of —14 dB, first convert to relative voltages by dividing by 20
and taking the anti-log. Then add the smaller signal to the unity signal. Take the log and
multiply by 20. The result is the positive decibel error. Repeat, but subtracting the smaller
signal from the unity signal to give the negative decibel error.

Documents

Document Sharing Hub

Full document details: CISPR 16-1-4 2003


http://avadocuments2026.com/doc/cispr-16-1-4-2003
http://avadocuments2026.com/doc/cispr-16-1-4-2003

CISPR 16-1-4 © IEC:2003 - 29 —

For the purpose of calculating the uncertainty of the result of a radiated emission, if the signal
level measured in one polarization exceeds the signal measured in the orthogonal polarization
by 6 dB or more, then an LPDA whose cross-polar discrimination is only 14 dB will have been
deemed to have met the specification of 20 dB. If the difference between the VP and HP signal
levels is less than 6 dB, additional uncertainty must be calculated if the sum of this difference
and the cross-polarization is less than 20 dB.

4.5 Frequency range 300 MHz to 1 000 MHz
4.5.1 Electric antenna

If a dipole antenna is used, it shall meet the requirements of 4.4.1.1 and 4.4.2.

4.5.2 Complex antenna

follows:

a) The antenna shall be substantially plane polarized.
manner as for the balance of a simple dipole antenna-

antenna shall be checked in the horizontal plane while orienting it for
tion. It shall be assumed that the pattern and, in partlcular the angular

polarization.

It is essential that the variation of the effective distance of the antenna from the source
and its gain with frequency be taken into account.

c) The voltage standing-wave ratio of the antenna with the antenna feeder connected and
measured from the receiver end shall not exceed 2,0 to 1.

d) A calibration factor shall be given making it possible to fulfil the requirements of 4.1.

4.6 Frequency range 1 GHz to 18 GHz

Radiated emissions measurements above 1 GHz shall be made using calibrated, linearly
polarized antennas. These include double-ridged guide horns, rectangular wave guide horns,
pyramidal horns, optimum gain horns and standard gain horns. The "beam" or main lobe of the
pattern of any antenna used shall be large enough to encompass the EUT when located at the
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measuring distance, or provisions shall be made for "scanning" the EUT to locate the direction
or source of its radiated emissions. The width of the main lobe is defined as the 3 dB
beamwidth of the antenna, and information enabling the determination of this parameter should
be given in the antenna documentation. The aperture dimensions of these horn antennas shall
be small enough so that the measurement distance R,,, in metres is equal to or greater than the
following minimum distance:

Ry, = D212

where
D is the largest dimension of the aperture in metres of the antenna;

A is the free space wavelength in metres at the frequency of measureme

precisely calibrated horn antenna shall take precedence.

NOTE Any calibrated, linearly polarized antenna, e.g. a log periodic dipol
measurements. The gain of many antennas other than horn antennas in this§requeng 9 & inadequate if
the antennas are used with spectrum analyzers or older radio noise meteps. The testery| hat the overall
measurement sensitivity is at least 6 dB below the applicable limit at i
any means used to improve sensitivity, e.g. a preamplifier, does no § >
overload problems. Since a log periodic dipole array has a much o width“than a hefn antenna, reflections
from the ground plane may cause significant error in measurem ewith aNog periodic dipole array.

4.7 Special antenna arrangements

4.71 Loop antenna system

component of the radiatiop \ be/determined by using a special loop
antenna system (LAS). S apal i easured in terms of the currents induced
by the magnetic field inthe g S - The LAS allows indoor measurements.

The LAS consis
a diameter of 2
annex C.

The three mutually p€rpendicular LLAs allow measurement of the interference capability of all
polarizations of the radiated field with the prescribed accuracy, and without rotation of the EUT
or changing the orientation of the LLAs.

Each of the three LLAs shall comply with the validation requirements given in clause C.5.

NOTE Circular LLAs having a diameter different from the standardized diameter of 2 m may be used, provided

their diameter D < 4 m and the distance between the EUT and a LA is at least 0,10(D) m. Correction factors for non-
standardized diameters are given in clause C.6.
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5 Test sites for measurement of radio disturbance field strength
for the frequency range of 30 MHz to 1 000 MHz

An environment is required which assures valid, repeatable measurement results of disturb-
ance field strength from equipment. For equipment which can only be tested in its place of use,
different provisions have to be utilized.

5.1 Open area test site

Disturbance field-strength measurements are normally performed at an open area test site.
Open area test sites are areas characteristic of cleared level terrain. Such test sites shall be
void of buildings, electric lines, fences, trees, etc. and free from underground cables, pipelines,

The structure shall be shaped to allo
see annex D.

53 Obstruction-free area

measuring antenna is
scatterers of electroma
obstruction-free
measuring antenna«

performed.

object, dlsta ce fron & rientation with respect to the EUT, conductivity and permittivity
it is impractical to specify a reasonable obstruction-free area
which is~aece 2ar and sufficient for all applications. The size and shape of the obstruction-
free area are. dep
rotated. If the site is equipped with a turntable, the recommended obstruction-free area is an
ellipse with the receiwing antenna and EUT at the two foci and having a major axis equal to
twice the measurement distance and a minor axis equal to the product of the measurement
distance and the square root of 3 (see figure 2).

For this ellipse, the path of the undesired ray reflected from any object on the perimeter is
twice the length of the direct ray path between the foci. If a large EUT is installed on the
turntable, the obstruction-free area must be expanded so that the obstruction clearance
distances exist from the perimeter of the EUT.
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If the site is not equipped with a turntable, that is, the EUT is stationary, the recommended
obstruction-free area is a circular area such that the radial distance from the boundary of the
EUT to the boundary of the area is equal to the measurement distance multiplied by 1,5 (see
figure 3). In this case, the antenna is moved around the EUT at the separation distance.

The terrain within the obstruction-free area should be flat. Small slopes needed for adequate
drainage are acceptable. The flathess of the metallic ground plane, if used, is discussed in
clause D.2. Measuring apparatus and test personnel should be situated outside the obstruction
free area.

5.4 Ambient radio frequency environment of a test site

ed to the levels
eassessed in

The ambient radio frequency levels at a test site shall be sufficiently low cg
of measurements to be performed. The quality of the site in this respeg
four categories, listed below in their order of merit:

c) some ambient emissions are above the measurement
sufficiently long in time between transmissions to s

Minor diameter =R 4_3

R R/2 v

Test sample,l

/
Y
e
'

-
-

----- Y _ - - - - ~¥__ Boundary of area
defined by an ellipse

IEC 909193

Figure 2 — Obstruction-free area of a test site with a turntable (see 5.3)
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- - -

v Test antenna \
4 location v\

5.5 Ground plane

applications, it v
metal ground plang”y

requirements in 5.6.

material such as\ pi s,and non-homogeneous soil. Such sites generally give
different site 3 f eristics compared to those with metallic surfaces.

are used to quali est site when a metallic ground plane is specified. For other test sites,
the validation procedure is of an informative nature, and will in general also identify possible
site irregularities that should be investigated. The validation procedure is not applicable to
absorber lined rooms. Such a procedure requires more detailed specifications and is under
consideration.

The validation of an open area test site is performed with two antennas oriented horizontally
and vertically with respect to the ground, as shown in figures 4 and 5, respectively. The open
area site attenuation is obtained from the ratio of the source voltage (V;) connected to a
transmitting antenna and the received voltage (V,) as measured on the receiving antenna
terminals. The voltage measurements are performed in a 50 Q system. Suitable corrections for
cable losses is required if V, and V; are not measured at the input and output of the transmit
and receive antenna, respectively. This site attenuation ratio is then divided by the product of
the antenna factors for the two antennas used. The resulting answer is the normalized site
attenuation (NSA) and is expressed in dB. The site is considered suitable when the measured
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