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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -

Part 1-123: Electrical test methods -
Test for attenuation constant of radiating cable

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization.com
national electrotechnical committees (IEC National Committees). The object of IEG,‘is”to p
ernational co-operation on all questions concerning standardization in the electrical and electronic fie
end and in addition to other activities, IEC publishes International Standards, Technic¢al Specific

the subject dealt with may participate in this preparatory work. Internatiopal;~governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express; ,as-hearly as possible, an intern
sensus of opinion on the relevant subjects since each technical ‘committee has representation fr
brested IEC National Committees.

L Publications have the form of recommendations for international use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsiblenxfor the way in which they are used or fi
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in.their national and regional publications. Any dive
ween any IEC Publication and the corresponding-national or regional publication shall be clearly indic
latter.

S

itself does not provide any attestation,.of’conformity. Independent certification bodies provide con
essment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

users should ensure that they havethe latest edition of this publication.

mbers of its technical committees and IEC National Committees for any personal injury, property dam|
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out ef\the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn'to.the Normative references cited in this publication. Use of the referenced publicat
ispensable for the correct application of this publication.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
ent rightsy TEC shall not be held responsible for identifying any or all such patent rights.

1196-1-123 has been prepared by subcommittee 46A: Coaxial cables, of IEC tech

brising
omote
ds. To
htions,

Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter feferred to ag “IEC
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intdrested

non-
losely

h the International Organization for Standardization (ISO) in accordance'Wwith conditions determined by

htional
bm all

htional
bf IEC
br any

ations
gence
hted in

ormity
br any

liability shall attach to IEC (or,its directors, employees, servants or agents including individual expeits and

age or
5) and
er IEC

ons is

ject of

nical

rdnde V Wal o Jorl H - | D n D (] H
MmiecT 0. L4dUICS, WITTS, WdVvEUUIUTSs, I\ CUNMMCLWUlNS, I\ driiu Timerowave P

components and accessories. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

46A/1613/FDIS 46A/1625/RVD

ssive

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

The language used for the development of this International Standard is English.


https://iecnorm.com/api/?name=ad6f3dcc1e45a8df06ccec19f06c33ab

-4 - IEC 61196-1-123:2023 © |EC 2023

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part1 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 the parts in the IEC 61196 series, published under the general title Coaxial
communication cables, can be found on the IEC website.

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

e rgconfirmed,
e wjthdrawn,
e rgplaced by a revised edition, or

e amended.
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COAXIAL COMMUNICATION CABLES -

Part 1-123: Electrical test methods -
Test for attenuation constant of radiating cable

1 Scope

This |part of IEC 61196 defines the test method to determine the attenuation constgnt of
radiafing coaxial communication cables that are intended for use in wireless compiunigation
systems such as tunnels, railways, highways, subways, elevators and other confined’ argas in
which conventional antenna transmission is not satisfactory or even impossible.

2 Normative references

The following documents are referred to in the text in such a way\that some or all of| their
contgnt constitutes requirements of this document. For dated-references, only the efition
cited |applies. For undated references, the latest edition of theseferenced document (including
any gmendments) applies.

IEC §1196-1, Coaxial communication cables — Part~4: Generic specification — Geheral,
definltions and requirements

IEC §1196-4, Coaxial communication cables —“Part 4: Sectional specification for radjating
cablgs

3 Terms and definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this doéument, the terms and definitions given in IEC 61196-1 and
IEC §1196-4 apply.

ISO and IEC maintain terminology databases for use in standardization at the follpwing
addrgsses:

e |HC Electropedia: available at https://www.electropedia.org/

e |90 Qnline browsing platform: available at https://www.iso.org/obp

3.2 LAbbreviated-terms
CUT Cable under test

VNA  Vector network analyser

4 Methodology

4.1 General

The measurements of attenuation for radiating cables can be carried out by one of the two
following methods, where the free-space method shall be the arbitration method if there is an
argument:

— free-space method;

— ground-level method.
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4.2 Free-space method

The arrangement of the cable is given in Figure 1a) and Figure 1b), respectively. The cable is
laid on non-metallic posts at a height of 1,5 m to 2 m.

NOTE Figure 1a) addresses a VNA test arrangement while Figure 1b) provides a power meter test arrangement.
The end user can choose the method to be used.

The cable shall be at least 10 A, where A is the cable wavelength of the measuring frequency,
but not shorter than 50 m or 10 A, the larger value being applicable.

CUT

F>OrtAnnnnnnn¥nnnnnnnF>OrtB

Non-meta-llic pa-rt

Test lead Testdead
Trolley
I1Hc
a) VNA test arrangement
Power GUF
splitter ;
™a PtAp p p p p @avn'n N ononononopPort®

Powe
meter

Non-metallic part

Trolley

IEC

b) Power meter test arrangement

Figure 1 — Attenuation constant with free-space method

4.3 Grouhd-<level method

The arrangement of the cable is given in Figure 2a) and Figure 2b), respectively. The caple is

laid op—pop-metalic—spacers—which—gives—the—cable—a—distance from tha conecrete fl or of
A—ReR-RetaHe—Spacerss—wHHe—ghes—the—6ante eHstehee—Hoeom—the—-Gcoehcrete—+H

10 cmto 12 cm.

NOTE Figure 2a) addresses a VNA test arrangement while Figure 2b) provides a power meter test arrangement.
The end user can choose the method to be used.

The cable shall be at least 10 A, where A is the cable wavelength of the measuring frequency,
but not shorter than 50 m or 10 A, the larger value being applicable.
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Port A cuT Port B
[0}
)\ R Vs RN TR ' T ' B\ R N R N R N R s RN T\
VNA Non-metallic part
Az
Test lead O oY Trolley Test lead
IEC
a) VNA test arrangement
Power
splitter “Port A CuT Port B
CW generator g g B B
Powe Non-metallic part
meter|
O
Trolley Ec
b) Power meter test arrangement
Figure 2 — Attenuation constant with ground-level*'method

5 Test procedures

5.1 | General

For the VNA test arrangement, the attenuation constant is defined by:

P ) 100
=10-log| - |. —
o)
where

a is the attenuation constant, expressed in dB/100 m (frequency dependent);

P, is the input power. of a receiver where the load impedance and the receiver impedance
are equal and af the same value as the nominal value of the specimen, expressfed in
dBm;

P, |is the output* power of a source where the load impedance and the source impedance
are equaltand of the same value as the nominal value of the specimen, expressed in
dBm;

/ is‘the physical length of the specimen, expressed in m.

When calibration of the vector network analyzer (VNA) with S-parameter is performed, the

atten

uation constant can also be expressed as:

a=—20><|og\S21\~$

(2)
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For the field test arrangement, the attenuation constant is calculated as follows:

100
G:(PCUT_Pcm)'T

where

P

cal

Pcyt
/

5.2
- A
- T

5.3

The attenuation of the test setup shall be measured over the whele-specified frequency
accolding to the following test arrangements, respectively.

- F
t

the VNA via using either an OSL or E-cal kit. Temperature of the coaxial test leads
bé kept constant after calibration and during the CUT measurement to avoid uncertai

t

— For the power meter test arrangement,.the power meter B is attached to the ¢
splitter’'s port. For each frequency,- the calibration power level is reco
Peal(f) = Pa(f) = Pg(f)-

5.4 | Measurement

For the VNA test arrangement, the CUT should be connected to the calibrated test setup.

atten
frequ

For t

splitt¢r and powerumeter B.

For e

The gttentation constant is calculated at each frequency: a(f) = Poyt(f) — Peal(h-

is the power obtained at calibration, expressed in dB;
is the power obtained at CUT, expressed in dB;

2023

3)

is the physical length of the specimen, expressed in m.

Equipment

vo power meters, a power splitter and a RF CW generator shall be usged.

Calibration

br the VNA test arrangement, two test leads shall beCused with a nominal impedan
e test system. A full two port calibration shall be.pérformed according to instructig

e test result caused by instable attenuation.of‘the test leads.

Lation should be measgred over the whole specified frequency range and at the
ency points as for the-calibration procedure within the specified frequency range.

ne power meter-test arrangement, the CUT is connected between the port of the

fach frequency, the power level is recorded: Pcy1(f) = P’A(f) = P'g(f)-

vector network analyzer (VNA) capable of performing S, measurements*and a T
calibration kit shall be used.

HRU

ange

ce of
ns of
shall
nty of

ower
rded:

The
same

ower

The CUT should be allowed to stabilize to the ambient temperature for a minimum period of

2 h.

The t

est data and ambient temperature should be recorded.
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6 Expression of test results

6.1

Expression

The attenuation constant can be computed as:

a(f) = “measl ) 100

(4)

whersé

Q

meag

6.2

Wher
the reg

whers¢
K

T
GT(f)
a0 (/)

is the normalized attenuation constant of the CUT, expressed in dB/100 m;
is the tested attenuation of the CUT, expressed in dB;
is the physical length of the CUT, expressed in m.

Temperature correction

a temperature correction is necessary, the attenuation constant'should be correcfed to

ference temperature of 20 °C with the following formula:

ar(f)

GZO(f):W

is the correction factor. Correctionsfactor K should be defined in the related
specification (e.g. for copper, coaxial with non-polar insulation K = 0,2 %/ °C);

is the temperature during the measurement, expressed in °C;
is the attenuation constant at:the temperature during measurement;
is the attenuation constant'at 20 °C by temperature correction.

7 Test report

The t

est report should provide the following test conditions:

— a

bient temperature;

the lengthrof CUT;
aftenuation constant (corrected to 20 °C).

(5)

cable

8 Requirements

The
speci

attenuation constant shall not be higher than the values specified in the detail

fication.
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