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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -
Part 4: Sectional specification for radiating cables

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢emprising
al|l national electrotechnical committees (IEC National Committees). The object of IEC is~tQ" pr¢mote
infernational co-operation on all questions concerning standardization in the electrical and electronic fields. To

thls end and in addition to other activities, IEC publishes International Standards, Technieal SpecificTions,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refefred to as| “IEC
Pdiblication(s)”). Their preparation is entrusted to technical committees; any IEC Nationall Committee intefested
in| the subject dealt with may participate in this preparatory work. International, governmental and| non-
gqvernmental organizations liaising with the IEC also participate in this preparation. AEC collaborates c|osely
with the International Organization for Standardization (ISO) in accordance withconditions determingd by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as hearly as possible, an interngtional
cdnsensus of opinion on the relevant subjects since each technical committee has representation frgm all
inferested IEC National Committees.

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

4) In| order to promote international uniformity, IEC National "Committees undertake to apply IEC Publicgtions
transparently to the maximum extent possible in theif\national and regional publications. Any divergence
bgtween any IEC Publication and the corresponding national or regional publication shall be clearly indicafted in
the latter.

5) IE[C itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
agsessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fqr any
sgrvices carried out by independent certification bodies.

6) All users should ensure that they have_the latest edition of this publication.

7) No¢ liability shall attach to IEC or itskdirectors, employees, servants or agents including individual experts and
members of its technical commitiees and IEC National Committees for any personal injury, property damgge or
other damage of any nature (whatsoever, whether direct or indirect, or for costs (including legal fees]) and
e)penses arising out of the publication, use of, or reliance upon, this IEC Publication or any othef IEC
Pdiblications.

8) Aftention is drawn to_the Normative references cited in this publication. Use of the referenced publicatipns is
inflispensable for the correct application of this publication.

9) Attention is drawn\to the possibility that some of the elements of this IEC Publication may be the subjpct of
pgtent rights. 4E€ shall not be held responsible for identifying any or all such patent rights.

This| commented version (CMV) of the official standard IEC 61196-4:2022 edition] 4.0
alloyws.the user to identify the changes made to the previous IEC 61196-4:2015 edjtion
3_0 - 1€ 1O < SASARRRREATAR SaRl - -aw o < SaAv cl < 5 > :‘: O < G.‘ the

reasons of the most relevant changes, or to clarify any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by
a blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 61196-4 has been prepared by subcommittee 46A: Coaxial cables, of IEC technical
committee 46: Cables, wires, waveguides, RF connectors, RF and microwave passive
components and accessories. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) rewrote "1 Scope" to be consistent with other blank detail specifications of coaxial cables;

b) updated different standards in "Clause 2 Normative references";
c) ddded the definitions of uniformly radiating type cable, stop frequency band and’link Idss;
d) ddded different materials and constructions in 4.2 to 4.5;
e) added "Clause 5 IEC type designation”;

f) added a detailed rated temperature range of different materials in "6.2’Rated temperature
range";

g) added detailed frequencies in "6.3 Operating frequency range”;

h) added "6.4 Stop frequency band" and "6.5 Radiating characteristics";

i) ddded different detail requirements or typical values in 8:24, 8.2.7, 8.2.8, 8.4.3 t0 8.4
j) deleted "7.4.4 Ovality of outer conductor”;

k) ddded "8.2.11 Link loss", "8.4.9 Adhesion of dielectric", "8.4.10 Shrinkage for insulatipns”,
"8.4.11 Maximum pulling force of cable";

) used IEC 61196-1-123 and IEC 61196-1-124" in the electrical requirements to replace
Annex A and Annex B respectively and deleted Annex A and Annex B;

»

m) added "Figure A.1 Example of testing, coupling loss around circumferential orientatign of
radiating cable (Y-Z)" in Annex A.

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

Draft Report on voting

46A/1583/FDIS 46A/1598/RVD

Full Information on(the voting for its approval can be found in the report on voting indicated in
the gbove table.

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

This|document was drafted in accordance with ISO/IEC Directives, Part 2, and developqad in
accordance with [ISOJ/IEC Directives, Part T and [ISO/TEC Directives, TEC 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.

This part of IEC 61196 is to be read in conjunction with IEC 61196-1:2005.

A list of all parts in the IEC 61196 series, published under the general title Coaxial
communication cables, can be found on the IEC website.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

that it contains colours which are considered to be useful for the_icorgect
understanding of its contents. Users should therefore print this document usin
colpur printer.

IMBORTANT - The "colour inside” logo on the cover page of this document indicdtes
1 a
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COAXIAL COMMUNICATION CABLES -

Part 4: Sectional specification for radiating cables

This
term
char
asseg
used
envi

2

The
cont
cited
any

IEC

IEC
seqy

IEC
for
pre-

IEC
Deté

part of IEC 61196 applies to radiating coaxial communication cables, and specifie§
5 and definitions, material and construction, IEC type designatien, standard rating
hcteristics, identification, marking and labelling, requirementshof finished cables, qy
ssment, delivery and storage, etc. Radiating coaxial commbhnication cables are w

in wireless communication systems for long, narrew,) semi-enclosed and in
onments, such as high-speed railways, subways, tunngls;vand indoor environments.

Normative references

following documents are referred to in thestext in such a way that some or all of
bnt constitutes requirements of this doeument. For dated references, only the eq
applies. For undated references, the latest edition of the referenced document (inclu
bmendments) applies.

50068-1:2013, Environmental testing — Part 1: General and guidance

50068-2-61, Environmental’testing — Part 2-61: Test methods: Test Z/ABDM: Clif
ence

50332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2:
ertical flame propagation for a single insulated wire or cable — Procedure for
nixed flame

50754-1;-Test on gases evolved during combustion of materials from cables — P4
rmination of the halogen acid gas content

the
and
ality
dely
door

their

ition

ding

hatic

Test
| kKW

rt 1:

IEC

'S 60695-7-501, Fire hazard testing — Part 7-50. Toxicity of fire efiluent — Estimation of
toxic potency — Apparatus and test method

IEC TS 60695-7-512, Fire hazard testing — Part 7-51: Toxicity of fire effluent — Estimation of
toxic potency — Calculation and interpretation of test results

IEC 60811-406, Electric-and optical fibre cables — Test methods for non-metallic materials —

Part

406: Miscellaneous tests — Resistance to stress cracking of polyethylene

polypropylene compounds

1T w
2w

ithdrawn.

ithdrawn.

and
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IEC 60811-502, Electric and optical fibre cables — Test methods for non-metallic materials —

Part 502: Mechanical tests — Shrinkage test for insulations

IEC 61034-2:2005, Measurement of smoke density of cables burning under defined conditions

— Part 2: Test procedure and requirements

IEC 61196-1:2005, Coaxial communication cables — Part 1: Generic specification — General,

definitions and requirements

IEC 61196-1-1, Coaxial communication cables — Part 1-1: Capability approval for coaxial

cables

IEC $1196-1-100, Coaxial communication cables — Part 1-100: Electrical test /metho

General requirements

s —

IEC 61196-1-101, Coaxial communication cables — Part 1-101: Electrical te'st,methods —|Test
for conductor d.c. resistance of cable

IEC $1196-1-102, Coaxial communication cables — Part 1-102: Electrical test methods —|Test
for insulation resistance of cable dielectric

IEC $1196-1-103, Coaxial communication cables — Part 1-1037 Electrical test methods —|Test
for capacitance of cable

IEC 61196-1-105, Coaxial communication cables —<Rart 1-105: Electrical test methods —|Test
for withstand voltage of cable dielectric
IEC-$1196-1-106—Coaxial-communication-cablés—Part-1-106—Electrical test-methods—{Test
forwithstand voltage of cable sheath

IEC $1196-1-108, Coaxial communication cables — Part 1-108: Electrical test methods —|Test
for t¢haracteristic impedance, phase and group delay, electrical length and propaggtion
velogity

IEC $1196-1-110, Coaxial-cOmmunication cables — Part 1-110: Electrical test methods —|Test
for cpntinuity

IEC $1196-1-112, Coaxial communication cables — Part 1-112: Electrical test methods —|Test
for return loss funiformity of impedance)

IECB1196=P~ 115, Coaxial-communication-cables —Part 1-115:Electrical test-methods—{Test
: sl : [ i f . .

IEC 61196-1-1233, Coaxial communication cables — Part 1-123: Electrical test methods — Test
for attenuation constant of radiating cable

IEC 61196-1-124, Coaxial communication cables — Part 1-124: Electrical test methods — Test

for coupling loss of radiating cable

IEC 61196-1-200, Coaxial communication cables — Part 1-200:
General requirements

3 Under preparation. Stage at the time of publication: IEC/CDV 61196-1-123:

Environmental test methods —

2022.
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IEC 61196-1-201,—Envirenmental-test-methods Coaxial communication cables — Part 1-201:
Environmental test methods — Test for cold bend performance of cable

IEC 61196-1-215, Coaxial communication cables — Part 1-215: Environmental test methods

High

IEC 61196-1-300, Coaxial communication cables

temperature cable ageing

General requirements

IEC 61196-1-301, Coaxial communication cables

Part 1-301: Mechanical test metho

Part 1-300: Mechanical test methods

ds

Test

IEC
Test

IEC
Adhd

IEC
meth

IEC
Test

IEC
Test

IEC

IEC

For
the f

ISO
addr]

£ I H)
ror-ovdarity

Part 1-302: Mechanical test metho

51196-1-302, Coaxial communication cables
for eccentricity

51196-1-313, Coaxial communication cables Part 1-313: Mechanical test metho

bsion of dielectric and sheath

51196-1-314:20062015, Coaxial communication cables — Part~1-314: Mechanical
ods — Test for bending

b1196-1-316, Coaxial communication cables — Part 1-896: Mechanical test metho
of maximum pulling force of cable

51196-1-317, Coaxial communication cables <)Rart 1-317: Mechanical test metho
for crush resistance of cable

TR 62222, Fire performance of communication cables installed in buildings

52230:2006, Electric cables — Spark:test method

Terms and definitions

he purposes of this document, the terms and definitions given in IEC 61196-1:2005
pllowing apply.

and |IEC maintain terminological databases for use in standardization at the folloj
Esses:

- C Elestrepedia: available at http://www.electropedia.org/

50’ Qnline browsing platform: available at http://www.iso.org/obp

ds —

s —

test

s —

ds —

and

wing

3.1

radiating-(ceaxial} cable

coaxial communication cable with outer conductor that is intentionally not completely closed,
so that part of the electromagnetic wave energy transmitted or received through the cable is
coupled by a bidirectional transmission system formed by the outer conductor of the cable and
the external environment

Note 1 to entry: The coupling intensity between the cable and mobile equipment depends on:

— the construction of the cable;

— the characteristics of the antenna (such as the type, the orientation, gain, etc.);

— the distance and orientation of the mobile antenna from the cable;

— the nature of ambient atmosphere;

— the operating frequency range;
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— the manner of installation of the cable;

— the shape, material and size of surrounding buildings.

3.2

uniformly radiating type cable |1

radiating cable with its outer conductor intentionally slotted in different slots along the cable,
so that electromagnetic energy radiating along the cable is uniform in a specific frequency
range

Note 1 to entry: According to the design, the end of the input signal is the transceiver end, and the other is the
load end.

3.3
stop| frequency band |2
frequency band at which the peak of attenuation or standing wave appears due-the gable
congftruction, such as the slot pitch

Note [l to entry: Stop frequency band cannot be used to transmit signals.

3.4
coupling loss
LC
ratio| of the power P; transmitted into the radiating cable at ope\point to the power P, recgived

by & half-wavelength dipole antenna located at a distance“from the radiating cable aj the
same point (see formula (1))

oy

t

P

L. =10logsy (1)

where

s coupling loss, in dB;
P, |s the transmission power.inthe radiating cable at one point, in W;

s the receiving power of the half-wavelength dipole antenna at a distance from the
radiating cable at the*same point, in W.

Note | to entry: Coupling loss is an important parameter of radiating coaxial cables to distinguish them| from
generjal coaxial communications cables.

3.5 i
link loss_3
ratio| of~the' input power P, transmitted into the transceiver end of the radiating cable from the

signalhsource to the power P, received by a half-wavelength dipole antenna located |at a
distance from the radiating cable, expressed by formula (2):

L =10 log,, " (2)

v |5

where
L, is the link loss, in dB;

P, is the input power transmitted into the transceiver end of the radiating cable from the
signal source, in W;


A new radiating cable which can radiate electromagnetic energy relatively uniform.

Stop frequency band needs to be specified to avoid misuse of the radiating cable.

For uniformly radiating type cable, its coupling loss is not a constant along its length and can’t be used to evaluate its radiating characteristics. Link loss is a good way to evaluate its radiating characteristics.

https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612
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P, is the receiving power of the half-wavelength dipole antenna at a distance from the

radiating cable, in W.

r

4 Materials and-cable construction

4.1 General
4.14—Cableconstruction

The cable is composed of the inner conductor, dielectric, outer conductor and sheath; its
construction shall be in accordance with 4 2 to 4 5 of this document and the requirements

statgd in the detail specification.

4.2 Inner conductor

IEC $1196-1:2005, 4.4.1 to 4.4.3 apply.

The [conductor material shall be copper-clad alumidium copper tube or as stated in the detail
spedification.

The [conductor shall consist of a solid wire,.edrrugated or smooth tube,-ete or as stated ip the
detall specification.

In addition, IEC 61196-1:2005, 4.4.4 applies.

The jinner conductor diameter. (@and thickness for smooth tube inner conductor) shall be stated
in the detail specification.

For the corrugated inner conductor, the peak diameter and root diameter and pitch shall be
spedified in the detail‘specification.

The tolerance©n'the inner conductor shall be specified in the detail specification.

4.3 Dielectric

The dielectric material shall be as stated in the detail specification

The construction of the dielectric shall be one of the following:

— solid dielectric;
— air spaced dielectric;
— semi air spaced dielectric (e.g. cellular polymer dielectric).

The diameter and tolerance shall be stated in the detail specification.

The recommended outer diameter ratings of the dielectric (the rounded value of the
approximate outer diameter of the dielectric) should be as follows:
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9 mm (3/8"), 12 mm (1/2"), 22 mm (7/8"), 32 mm (1 1/4"), 42 mm (1 5/8") or as stated in the
detail specification.

4.4 Outer conductor

The outer conductor material shall be plain or coated copper wire, metallic tape with or
without slots as stated in the detail specification.

The typical-strueture construction of the outer conductor shall be braid with lower coverage, or
slotted tape(s) rounding, or slotted corrugated tube, or slotted smooth tube,-ete or as stated in
the detail specification.

For fhe corrugated outer conductor, the peak diameter and root diameter and pitch shall e as
spedified in the detail specification.

The diameter and thickness of the outer conductor shall be specified in the detail specification.
The folerance on the outer conductor shall be specified in the detail specification.

4.5 | Sheath

The |sheath of a cable shall be in accordance with IEC 61196-1:2005, 4.7 with the following
amepdments and additions:

he outer sheath of the cable shall be as specified-in the detail specification.

1
b) The typical material of sheath shall be PE, LSZH{ PVC, etc.
T
S

he diameter and thickness and tolerance\of sheath shall be as stated in the detail
pecification.

d) Hor self-supporting cables, the cable“design will be an 8-figure design including a
messenger wire. The messenger wire'position versus the coupling holes will be such| that
if favours the foreseen radiating pattern.

e) Hor cables intended for outdooruse or exposed to sunlight, the cable shall pass the¢ UV

stability test according to IEC specification.—{A—respective UV test procedure—is—dnder
consideration.)

f) Under the sheath;strips that meet product performance requirements can be permitted,
sjuch as non-cofidyctive strips, flame-retardant strips, etc.

5 |IEC typedesignation 4

5.1 | Type name

The typemame of thetabte mcludesthe momimatcharacteristic impedance—andthedietectric
outer diameter rating, expressed as follows:

a) the nominal characteristic impedance, in ohms, such as "50";
a) the outer diameter ratings of the dielectric, in millimetres (inch). See Subclause 4.3.

Example: 50-22 (7/8") is a cable, its nominal characteristic impedance is 50 Q, and its outer
diameter rating of dielectric is 22 mm (7/8").

5.2 Variant

The variant of the cable includes type, sheath material, outer conductor material and its
construction, expressed as follows:

a) Type


To unify the type designation and distinguish cables of different types and structures.

https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612
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U — uniformly radiating type cable

The type of non-uniformly radiating type cable is omitted.
b) a dash symbol
c) Sheath material

PE — polyethylene

LSZH - low smoke zero halogen polyolefin

PVC — polyvinyl chloride
d) a dash symbol

e) Quter conductor material and construction
— copper tape wrapped longitudinally with slots or wrapped helically with gaps
L — aluminium tape wrapped longitudinally with slots or wrapped helically with gaps

d

A

4T — copper corrugated tube with slots
ALT — aluminium corrugated tube with slots
V

 — copper wires wrapped helically with gaps or braided with low ¢o\erage factor

Example: 50-42 (1 5/8") U—LSZH-C is one variant of type 50-42 (#-5f8") radiating cable. I} is a
unifgrmly radiating type cable, its sheath material is low smoke zéro halogen polyolefin| and
its oyiter conductor is copper tape wrapped longitudinally with{glots.

6 $tandard rating and characteristics

6.1 | Nominal characteristic impendence

The |nominal characteristic impedance shall be"specified in the detail specification. Typical
impgdance should be 50 Q and 75 Q.

6.2 | Rated temperature range

Thetoperational—storage,—andifAstallation rating temperature range shall be specifigd in

Table 1 or in the detail specification.

Table 1 — Rated temperature

LSZH sheath PE sheath PVC sheath
Parameter
°C °C °C
Opefational tempgérature range -25to0 70 -40to 70 -15t0 70
Storpge temperature range -25t0 70 -40to 70 -15to 70
Installationtemperature range -15 to 60 -30 to 60 0 to 60

6.3 Operating frequency

The maximum operating frequency range-shal—be is specified in Table 2 or in the detail
specification.
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Table 2 — Operating frequency

Maximum recommended frequency Cut-off frequency
Type GHz GHz
50-9 6,00 12,79
50-12 6,00 9,14
50-22 4,80 5,18
50-32 3,60 3,71
50-42 2,70 2,78

NOT|
dield
the

ctric is 1,25. The change of the product structure dimension in the manufacturing process will alse a
hange of the cut-off frequency.

E The cut-off frequency is calculated under the condition that the effective dielectric constant oTlthe

fect

6.4
The

6.5

Excs
eval
by t
cabl{

The

their
radid

The
link |

The
on th
field

7

71
IEC

Stop frequency band

Radiating characteristics [

pt for uniformly radiating type cables, the radiating{characteristics of cables
lated by the coupling loss; when required, radiating characteristics can also be evall
ne coupling loss or radiation intensity around efscumferential orientation of radi
s, see Annex A and Annex B.

coupling loss measured by the three orthogehal antenna orientations L; , L¢ v, L¢

average value can also evaluate the eleGtromagnetic field radiation characteristics 9
ting cable.

radiation characteristics of the uniformly radiating type cable shall be evaluated by (
0SS.

coupling characteristics-between the radiating cable and the mobile terminal also de
e distance between them (if not 2 m). It characterizes the decline degree of the radi
intensity with distaree:

dentification, marking and labelling

Cable.identification

51196-1:2005, 6.1 applies.

stop frequency band shall be specified in the detail specification and’shall not be usef.

are
ated
hting

and
f the

able

bend
htion

7.2

Cable marking

The cable marking shall be applied to the sheath. The marking shall consist of the IEC cable
type number as given in-6-4-4-of IEC 61196-1:2005, 6.2 and/or the manufacturer’s designated
marking when specified in the detail specification.

When applicable, the marking of the installation or radiating direction shall be specified in the
detail specification.

The uniformly distributing radiation cable should be provided with an indicator that can
indicate the direction of the signal transmission, from the transceiver end of the cable to the

load

end. |6


Different types of radiating cables need to use different parameters to evaluate their radiation characteristics.

The uniformly radiating type cable is directional and needs to use an indicator to indicate the direction of signal transmission from the transceiver end of the cable to the load end.

https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612
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7.3 Labelling
Labelling shall be provided in accordance with IEC 61196-1:2005, 6.3 and the detail

specification.

8 Tests Requirements of finished cables

8.1 General

When tested in accordance with the IEC 61196-1 series, the requirements given below shall
apply-

Unlefss otherwise specified, all measurements shall be carried out under- standard
atmgspheric conditions for testing in accordance with-Clause-5-of IEC 60068-1;2013, Clpuse
4.

Appljcable test methods shall be in accordance with IEC 61196-1-100,<1EC 61196-14200,
IEC $1196-1-300 according to Clause 2 and other test methods specifiedherein.
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8.2 Electrical-testing requirement of the finished cable (see Table 3)

Table 3 — Electrical-testing requirement

No.

Test procedure

Parameter

Requirements/Remarks

8.2.1

IEC 61196-1-110

(Under
. .

Continuity

Inner conductor shall be continuous.

Outer conductor shall be continuous.

8.2.2

IEC 61196-1-101

Inner and outer conductor direct
current resistance

When required, value in accordance with
the detail specification.

8.2.

IEC. 6440641 102

When required, value in accordance with

Capacitance

the detail specification.

8.2.4

IEC 61196-1-105

Withstand voltage of dielectric

oot

Unless otherwise specified |in the
detailed specification,

3/8",1/2": DC 6 kV, 1 min;
7/8",1 1/4": DCAI kV,1 min;
15/8": DC 14 kV,1 min;

8.2.%

IEC 61196-1-106
(erIEC 62230)

Withstand voltage of sheath (or
spark-test) Spark voltage of
sheath

Value-in‘accordance with the detail
specification.

8.2.

IEC 61196-1-102

Insulation resistance

Unless specified in detail specification
2 10* MQ-km

8.2.7

IEC 61196-1-108

Mean characteristic impedance

8.2.

IEC 61196-1-112

Return loss

Specimen length:50 m. During the te
the cable should be uncoiled and
installed on a test setup according to
IEC 61196-1-124.

—_

If not otherwise specified, the return |oss
should meet the following requiremerjts
in the actual working frequency band|of
the cable.

217,7 dB (10 MHz to 2 200 MHz)
214,9 dB (2 200 MHz to 4 000 MHz)
=214,0 dB (4 000 MHz to 6 000 MHz)

8.2.9

Annex-A
IEC 61196-1-123

Attenuation constant/ insertion
loss |7

For a non-uniformly radiating type cap
its attenuation constant shall be in
accordance with the detail specificatipn.

e,

\alue in-accordancewith-the detail

specification.

8.2.10

AnnexB
IEC 61196-1-124

Coupling loss (not applicable to
uniformly radiating type cable)

Value in accordance with the detail
specification

Radiati .

8.2.11

IEC 61196-1-
1274

Link loss

Value in accordance with the detail

specification

4 Under consideration.



For uniformly radiating type cable, its attenuation constant is not a constant and can’t be used, but its insertion loss may be needed by users.
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8.3 Environmental-testing requirement (see Table 4)

Table 4 — Environmental-testing requirement

No. Test procedure Parameter Requirements/remarks
Unless-otherwise-specified When applicable, the
temperature value is:
200-°C = 5°C(FEP sheath)

98 °C £ 2 °C (PVC sheath)
IEC 61196-1-215 90 °C t 2 °C (LSZH and PE sheath)
8.3. Agetn
e eI'e . IEE Duration:168 h or specified in the detail
consideration) specification.
Requirements after ageing and cooling down o
room temperature:
a) No cracks in the elements of.cable.
b) No black spots in the outéer conductor.
No physical damages of-conductors, dielectrig
and sheaths.

8.3.2 IEC 61196-1-201 Cold bend performance | The return loss shall remain within the specifikd
limits in Table 3'after the cable returns to roon
temperature.

When required, CUT shall be specified in the
detail specification.
T, S¢/minimum environmental rated temperatufe
Tg"™= maximum environmental rated temperatyre
= 16 h, unless otherwise specified in the ddtail
specification.

Climatic sequence — Humidity: 55 °C, 93 % RH 1 day (after cold ar|d

8.3. IEC 60068-2-61 qu heat)

method 1
No. of cycles: 2, unless otherwise specified in| the
detail specification.
No physical damages shall be visible in the
cable.
The return loss shall remain within the specifipd
limits in Table 3.
Insulation resistance shall be within specified
limits in Table 3.

8.3.4 IEC.50811-406 Environmental stress Mo Physical damages shall be visible in the

cracking ’
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8.4 Mechanical-testing requirement (see Table 5)

Table 5 — Mechanical-testing requirement

No.

Test methods

Parameter

Requirements/remarks

8.4.1

IEC 61196-
1:2005,
Subclause 4.2

Visual examination

The sheath shall be free of cracks;—splis;

i ities, i i ial, burrs,
impurities, or other defects that can affect life,
serviceability and appearance.

The outer conductor shall be free of black spots or
cracks.

8.4.2

[EC 61196-1:2005
Subclause 4.3

Dimensional
examination

Value in accordance with the detail specification

8.4.

IEC 61196-1-301

Ovality of inner
conductor

: . , . T "
specification <7 %

IEC 61196-1-301

Ovality of outer
Somele o

o

8.4.4

IEC 61196-1-301

Ovality of dielectric

. . . ification <17 %

8.4.%

IEC 61196-1-302

Eccentricity of
dielectric

. . ) ification < I8 %

8.4.

IEC 61196-1-302

Eccentricity of
sheath

8.4.7

IEC 61196-1-
314:2015

Cable bending
uhdertension

$

o limi
\ . .

Subclause 4.3.2 and 4.3.3, procedure 2 shall be uged
with the details specified herein or in the detail
specification:

1) radius, R, of mandrel: 10 times the maximum o{iter
diameter of the cable;

2) number of cycles: 3.

Requirements:

= The return 10ss snalt remain within the specitie
limits in Table 3.

* No physical damage in cable elements

8.4.8

IEC 61196-1-317

Crush resistance of
cable

When applicable, the load shall be specified in the
detail specification, applied for 2 min.

After a 2 min recovery time;the-maximum-impedance

pFeeed re-underst d’_l).’a

) . ¢ . .

* The return loss shall remain within the specified
limits in Table 3.

* No physical damage in cable elements.
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> 98 N, or specify the required value in the detailed

8.4.9 IEC 61196-1-313 | Adhesion of specification.
dielectric
L=75mmz£2mm
<6,4 mm
8.4.10 IEC 60811-502 _Shrilnktgge for a) Test temperature:115 °C £ 2 °C;
Insulations b) Time:4 h, cooling down to standard atmospheric
conditions
The maximum pulling force applied shall be specified
in the detailed specification.
8.4 11 IEC 61196-1-316 Maximum pulling Requirements:

101TCE Ol CADIE

¢ The return loss shall remain within the specifiedl
limits in Table 3.

* No physical damage in cable elements,

8.5 | Fire performance-testing requirement (see Table 6)

8.5.1
sepq

and

8.5.9

safety standards.

according to Table 6.

When intended to be installed in buildings, these cables—mayfal—under cap
rately subject to the requirements of local, regional or goevéernmental regulations fo

When not subject to regulation, fire performance testing—may can be perfo

be

F fire

med

Table 6 — Fire performance-testing requirement

No. Test procedure Parameter Requirements/Remarks

8.5.%.1 IEC 60332-1-2 Flame piopagation When required, according to the detail
specification.

8552 IEC 60754-1 Hal_og_en acid gas When_req_uired, according to the detail
emission specification.

8593 IEC TS 60695-7-50 Toxic aas emission When required, according to the detail
T IEC TS 60695-7-51 9 specification.

8.5.9.4 IEC 610342 Smoke density When required, according to the detail

specification.

NOTH

9 AQuality assessment

For more jnformation on fire performance testing, refer to IEC TR 62222.

When specified in the detail specifications, capability approval shall be in accordance with
IEC 61196-1-1.

10 Delivery and storage

Delivery of cables shall be in accordance with IEC 61196-1:2005, Clause 9.



https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

IEC 61196-4:2022 CMV © IEC 2022

—-20 -

whara tho froo cnang mathnd

Measuramaontc can hao carriad At hy ang Af tho hwawn mathade

5 n O - ) & g e
P D © p E g ©
D o <L s < 5= o«
5 & L T 0 £
“A o ) K ] o N ]
i (70} L D L D feny
) |.mU [O) |..mH » O
w =+ Muu =+ m3 & d [0)]
O = F = = <
3 ﬂV $ @ 3 ) P 5
()] D i c @
v <o, & ¢ g 2 % 2
b n‘V I ® I @ z L
[ A T & T ER 3
& & > P
p @ @ ) oN .Mw
] E o) < o) -+ 3 2
¥ ® (o) ©® N ®
p - 13 -5 1) OB O 3
4 i~ > ©) ™
: 280 9 i o 3 !
F LE @ % 29 3 3
) @ .m% K 2L ER =
“ 32 174, 3 25¢ ]
E | b ® (0] » > mw 5 3 A
D s s O D
: 2 @ VA 2 ] O &P )
. £8 £ QF = £ 5
p . = O\ E3 D q ©®
; . - QY - . P54 P
< T An\:O\ T MW @D (0]
s 2 = A O ® <4 =
[ 3 5 :
b . D en D Nu O £ o)
prar) e ol +5 C
D L 2 u g & B 5
s T o T o ; o}
T @ T D F .2 q Q
8 on fon “7 o7 g &
s @ (0] ) 0} T g P
> < > < @ .MW
: ) N ‘> N P
g b k- w- O T & o
@ ) 2 o) L0 p g &
)] B \l- - T
b @ " @ 5 e g
: < ® 2 ® Qa1 £
b e i 2 10 2 T s 2
5 (0] b L nm o =
& ® - .% ® T g :‘ 2
D - g D g O ()
[ - u ) 4 O () p P
; o} @D () @D D ©
- - T @ ¥
- [eny = fens = am : b
S ® ® ® ® € P g @\ L
P s R g0 < DT @ )
w nm [70] nw [79] W
: & @ g 9 © PG g
b & - o) & . £ 4 - /w
3 e ® $ ® 1 o0 e /4
h oL qQ @ 2 PY. @ D P n
w O - ) R} o) 2, )
p . o R . & R : T <
: H H H H < H .

(A 1)
\LAT

Ne



https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

IEC 61196-4:2022 CMV © IEC 2022 -21 -

Spectrumramajyser
or equivalent
L (m) e O
' olley
<D Non*metallic part,
10°cm height
"i‘i
<
Congrete X 25 Radiating cable
floorn
NS '@ =
‘@ " PortA
Signal generator IEC
Ei A1 A . it} n I hod
Port B
Spectrum anallser
or equivalent
L (m) N Qe
Radiating
cable Trglley
S [[J~——Non-metallic
Port A posts
1S
N
Concrete
floor Lt
Signal generator IEC
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L (m) Load

Port B

Radiating
cable

/

NOTI-metallic pdrt,
10 cm height

Cong
floor

Spectrum analyser
or equivalent

Signal generator

IEC

Port B
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———Non-metallic
2m posts

7
/

Port A @

m

ot

Concfete Radiating Antenna
floor cable
N = i Spectrum analyser
L or equivalent

Signal generator

IEC
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Annex A
(informative)

The coupling loss around circumferential orientation of radiating cable

A.1 General

If required, the radiation characteristics of radiating cable around the circumferential
onentatlon (Y-Z) can be evaluated |n addltlon to the couplmg Ioss—speemed—m—Anne#B
Ann
circumferential orientation of radiating cables.

A.2| Terms and definitions

A.2.
coupling loss chart around circumferential orientation of radiating cable (Y-2Z)
chai made of the coupling losses measured around radiating cable in a perpendifular
distgnce

Note |l to entry: It represents the coupling loss magnitude around radiating cable.

A.2.2 Out-of roundness of coupling loss-chart-areund=¢ircumferential-orientationoff
b bl

diffefence between the maximum and the minimum-coupling loss in a specified angle area ¢

of the coupling loss chart measured in circumferential orientation

Note [l to entry: It represents the uniformity of the coupling loss in a specified @ angle area around circumferential
orientation, as shown in Formula (A.1).

L. —L
'c,max ‘c,min
Lo, =—omex__emn A1)
2
where
L, is the out-of roundness of coupling loss chart around circumferential orientation of radiating caple in
angle ¢ area, in dB;
L is the maximum coupling loss in angle ¢ area, in dB;

is the minimum coupling loss in angle ¢ area, in dB.

A.3| Test method

The radiating cable shall be arranged as in Figure A.1 by using the free-space method.

The cable shall be at least 10 A long and not less than 50 m, where A is the cable wavelength
of the measuring frequency.

Rotate the radiating cable so that its slots are oriented to the antenna in 0° and measure and
calculate the coupling loss L, ( according to—Anrnex—B IEC 61196-1-124 (it may be

represented in Lgsg o in 50 % reception probability or in Log5 o in 95 % reception probability;

as specified in Clause B.3).
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Rotate the cable 360° in counter clockwise and measure and calculate the coupling loss L
in each 15° interval (or smaller than that) in the same manner as above.

Load

™~

L~ Non-metallic_pdsts

Radiating cable
A

Antenna

Spectrum analyser

Signal generator

IEC

Figure A.1 — Example of testing couplind lpss around circumferential
orientation of radiating cable (Y-Z)

A.4| Calculation
Draw the chart Loy~ 9, as shown in Figuare A.2.

Find[the maximum coupling loss;and minimum coupling loss in a specified ¢ angle areq and
calcdilate the out-of-roundness @f coupling loss as shown in Formula (A.1).
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as O s
330° T 30°
315° 45°
300° 60°
285° 75°
270° | | 90°
255° " — 105°
240° 120°
225° 135°
210° L | 150°
195° . 165°
180 IEC

ample and length: SLR-50-22 (7/8"), 50 m
emperature: 26 °C

hethod: free-space method

rientation of antenna: perpendicularity (y direction)
Fequency: 900 MHz

pception probability of coupling loss: 95 %

Requirements

Test report

report shall give following information.

bst samptetlength;
bst temperature;
pstdmethod,;

Figure A.2 — Example of coupling loss chart around
circumferential orientation of radiating cable

h required, the coupling loss chart around circumferential orientation and its o
dness in specified ¢ anglefarea shall be less than the values specified.

ut-of

d) antenna type (if not a half-wavelength dipole antenna);

e) antenna gain (if not a half-wavelength dipole antenna);

f) antenna orientation (if a half-wavelength dipole antenna);

g) measuring frequency;

h) distance between antenna and radiating cable (if not 2 m);

i) reception probability of coupling loss.


https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

IEC 61196-4:2022 CMV © IEC 2022 - 29 -

B.1

If required, the

Annex B

funderstudy) (informative)

Radiating Radiation intensity around circumferential orientation of
radiating cable

General

radiation characteristics of radiating cable around the circumferential

orie

Anng
arou

NOTH
The ¢
of apg
of se

to determine the behaviour of a long cable with periodically arranged apertures.

B.2

B.2.

radiation intensity chart around circumferential orientation of radiating cable (Y-Z)

tation (Y-Z) can be evaluated.

nd the circumferential orientation of radiating cable.

Most radiating cables are made with periodically arranged apertures building a longitudinal antenna
haracteristic beam forming requires the superposition of electromagnetic fields generatéd by multiple g
ertures. Depending on the frequency band of operation, the periodic-strusture coristfuction can have a |
eral meters. Therefore, the described test method, using a short cable section, o6f'only 2 m, is not appro

Terms and definitions

tx B gives a method for evaluating the radiation characteristics by the radiation,intepsity

Brray.
Foups
ength
priate

radigtion intensity measured around a radiating cable™n perpendicular distance, represepting
the radiation intensity in circumferential orientation
Note [I to entry: An Example of radiation intensity .chErt around circumferential orientation of radiating caple is
given|in Figure B.2.
B.2.2
out-of roundness of radiation intensity chart around circumferential orientation of
radiating cable
diffefence between the maximunr and the minimum radiation intensity in a specified gngle
area| ¢ in the radiation intensity:chart around the circumferential orientation
Note | to entry: The calculation of the out-of-roundness of radiation intensity chart around circumferential
orientation of radiating cable)is given in Formula (B.1).
Note 2 to entry: It\represents the uniformity of radiation intensity in a specified ¢ angle area afound
circumferential orientation, as shown in Formula (B.1).
pP_-P
— ~max min
P, B.1)
2

where
P is the out-of-roundness of radiation intensity chart around circumferential orientation of radiating cable, in

max

min

dB;

is the maximum radiation intensity in angle ¢ area, in dBm;

is the minimum radiation intensity in angle ¢ area, in dBm.
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B.3 Test method

The radiating cable shall be arranged as in Figure B.1 by using the free-space method and
aligning to source antenna in homopolarity. The length of the cable shall not be less than 2 m
and the test point shall be in the middle of the sample. It should be done in-arechoicchamber

when-there-is-an-argument a microwave darkroom or free space; in case of doubt, it should be
done in a microwave darkroom.

Rotate the radiating cable so that its slots are oriented to the antenna in 0° and measure the
radiating radiation intensity Py.

Rotalte the cable 360° in counter clockwise and measure the radiation intensity P, inteag¢h 5°
interpal (or smaller than that) in the same manner as above.

|
l Radiating cable under test Source antenna

Rotating machine

L

IEC

Figure B.1 — Example of testing arrangement of radiation intensity
chart around circumferential orientation of radiating cable

B.4| Calculation
Draw the chart Py ¢, as shown in Figure B.2.

Find|the maximum radiation intensity and minimum radiation intensity in a specified ¢ gngle
arealand calculate the out-of-roundness of-radiating radiation intensity as shown in
Fornpula (B.1).
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Leaky cable pattern

Test d
Test {
Test 1
Sourg
Test f]
The d

B.5

If re
roun

S50 150
160 ~ 160

-170 4gp 170 e
ample and length:-SLR-50-22(7/8 "} SLR-50-32 (1 1/4"),2)m

emperature: 28 °C

hethod: free space method in-an-anecheic-chamber,microwave darkroom

e of antenna:-BBHA9420G double ridge broadbahd horn antenna

Fequency: 900 MHz

stance (L) between radiating cable and“antenna: 38 m

Figure B.2 — Example of radiation intensity chart around
circumferential orientation of radiating cable

Requirements

huired, the\radiation intensity chart around the circumferential orientation and its oy
dnessdn the specified angle ¢ shall be within the specified values.

B.6

Test

o O T o

S

)

)
)
) test method;
)
)

—Test report

report shall give following information.

test sample length;
test temperature;

ource antenna;

measuring frequency;

t-of-
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f) distance (L) between antenna and radiating cable;
g) testing point in radiating cable (if not in the middle of the cable);
h) circle diagram of radiation field strength in the circumferential direction.



https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

- 34 - IEC 61196-4:2022 CMV © IEC 2022

Bibliography

A Link

IEC p1196-1-1279, Coaxial communication cables — Part 1-127: Electrical test meth =
loss |of radiating cable O

6__Underconsideration-
7__Underconsideration.
8__Underconsideration-

9 Under consideration.
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List of comments

1 A new radiating cable which can radiate electromagnetic energy relatively uniform.
2 Stop frequency band needs to be specified to avoid misuse of the radiating cable.
3 For uniformly radiating type cable, its coupling loss is not a constant along its length

and can’t be used to evaluate its radiating characteristics. Link loss is a good way to
evaluate its radiating characteristics.

4 To unify the type designation and distinguish cables of different types and structures.

5 Different types of radiating cables need to use different parameters to evaluate |their
radiation characteristics.

6 The uniformly radiating type cable is directional and needs to use anlindicatgr to
indicate the direction of signal transmission from the transceiver end of.the cable tp the
load end.

7 For uniformly radiating type cable, its attenuation constant is not-a constant and fpan’t

be used, but its insertion loss may be needed by users.



https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612



https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

IEC 61196-4:2022-09(en-fr)

IEC IEC 61196-4

®

Edition 4.0 2022-09

INTERNATIONAL
STANDARD

N

INTERNATIONALE i

ORME S

nY

©
r\'\q
©
O
&

Co
Pa

Ca
Pa

&
S

xial communication cables —
4: Sectional specification for radiatingQQ)Ies
A\
les coaxiaux de communication — Q
ie 4: Spécification intermédiaire:pour cables rayonnants



https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

-2- IEC 61196-4:2022 © |EC 2022

CONTENTS
FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 4
1 ST e o] o 1Y OO SPRPRN 6
2 NOIMALIVE FEFEIENCES ... et 6
3 Terms and definitioNs ... 8
4 Materials and CONSIIUCTION ... .o e 9
4.1 LCT =Y o L=Y - | D PSPPSR 9
412 INNEr CONAUCTON . ...ee e e A ... 10
413 DIl CIIIC e S ... 10
414 OUuter CONAUCTON ... e e L..10
415 Sheath ... L .. 11
5 IEC type designation ... ST ... 11
51 I8 ¢ L= 2 =1 .0 = A P .. 11
5]2 A AN T .. 11
6 [Standard rating and characteristics..........cooiiiiiiii B N e ... 12
61 Nominal characteristic impendence...........cccoooveii L i, ... 12
642 Rated temperature range ..o e AN ... 12
6J3 Operating frequency .......ccoovviiiiiiiii e L ... 12
64 Stop frequency band ... N ... 12
6]5 Radiating characteristiCs ... ..o N ... 12
7 Identification, marking and [abelling..........ca 5 ...13
71 Cable identification ... L..13
7]2 Cable MaArKiNg. ..o e e L..13
713 Labelling ..cceeeee e 0 e L..13
8 |Requirements of finished cables ... ... ... 13
81 (CT =Y o L-Y = | D S PP PSPPI L..13
8J2 Electrical requirement of the finished cable (see Table 3) .......cooviiiiiiiiiiiininnnn, ... 14
8J3 Environmental requirement (see Table 4) ... ... 15
84 Mechanical requirement (see Table 5) ......ccooiiiiii i ... 16
815 Fire perfermance requirement (see Table 6) ..o, ...16
9 |QuUAltY @SSESSMENT ...t e e aans ... 17
10 |Delivery-ana StOrage. ... c. it 17
Anngx A (infermative) The coupling loss around circumferential orientation of radiating
(o2 o] - TR PP RPPRPRN .18
A}1 Geperat—— e 18
A.2 Terms and definifioNS .. ..o 18
A3 TSt MEthOd ... . 18
A.4 CalCUIAEION . s 19
A5 Yo [0 =Y 0 0 T=T o 20
A.6 LI T S (=Y o 1 o S 20
Annex B (informative) Radiation intensity around circumferential orientation of
= To L =1 T To w1 o 1= 21
B.1 LT a1 = PP 21
B.2 Terms and definitioNs. .. ... 21
B.3 TeSt MEINOA. ... e 21

B.4 (0= o3 U] F=1 1o o 1 22


https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

IEC 61196-4:2022 © |EC 2022 -3-

B.5 R QUITEM NS Lo
B.6 L= S =1 1 o P
BB OGraP Y e

Figure A.1 — Example of testing coupling loss around circumferential orientation of

FAdiating CaBIE (YoZ) coni e

Figure A.2 — Example of coupling loss chart around circumferential orientation of

= To L F= YT 0 To o= o ] 1= PP

Figure B.1 — Example of testing arrangement of radiation intensity chart around

circdmferential orientation of radiating cable ...
Figufre B.2 — Example of radiation intensity chart around circumferential orientation of

Fadigting Cable ..o e e
Tablp 1 — Rated temperature ...
Tablg 2 — Operating freqQUENCY ....ccouiiii e et
Tablg 3 — Electrical requirement ... N
Tablg 4 — Environmental requirement............coooiiiiiiiiniiie e S
Tablg 5 — Mechanical requirement ...... ... T
Tablg 6 — Fire performance requirement ... e

12
12
14
15
16
17


https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 61196-4:2022 © |EC 2022
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e International Electrotechnical Commission (IEC) is a worldwide organization for standardization cemp
national electrotechnical committees (IEC National Committees). The object of IEC is~te" pr
ernational co-operation on all questions concerning standardization in the electrical and electronic fielg

chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
the subject dealt with may participate in this preparatory work. International, governmental and
vernmental organizations liaising with the |IEC also participate in this preparation.41EC collaborates c
th the International Organization for Standardization (ISO) in accordance with ~conditions determin
reement between the two organizations.

nsensus of opinion on the relevant subjects since each technical committee has representation frg
erested IEC National Committees.

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

E |atter.

C itself does not provide any attestation of _conformity. Independent certification bodies provide conf
sessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

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

embers of its technical commitiees and IEC National Committees for any personal injury, property dam
her damage of any nature (whatsoever, whether direct or indirect, or for costs (including legal fee
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to.the Normative references cited in this publication. Use of the referenced publicati
Hispensable for the_correct application of this publication.

tention is draWwn\to the possibility that some of the elements of this IEC Publication may be the subj
tent rights. 4E€ shall not be held responsible for identifying any or all such patent rights.

onénts and accessories. It is an International Standard.

s end and in addition to other activities, IEC publishes International Standards, Technieal SpecificTions,

liability shall attach to IEC or itsidirectors, employees, servants or agents including individual experg and

rising
mote
s. To

“IEC
ested
non-
osely
bd by

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

m all

tional
f IEC
any

order to promote international uniformity, IEC Natiohal ‘Committees undertake to apply IEC Publications
nsparently to the maximum extent possible in theirynational and regional publications. Any divergence
tween any IEC Publication and the corresponding national or regional publication shall be clearly indicajted in

rmity
r any

ge or
) and
r IEC

ns is

bct of

51196-4" has been prepared by subcommittee 46A: Coaxial cables, of IEC techhical
I)nittee 46: Cables, wires, waveguides, RF connectors, RF and microwave pas

sive

This fourth edition cancels and replaces the third edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) rewrote "1 Scope" to be consistent with other blank detail specifications of coaxial cables;

b)
c)
d)

e)

updated different standards in "Clause 2 Normative references";

added the definitions of uniformly radiating type cable, stop frequency band and link loss;

added different materials and constructions in 4.2 to 4.5;

added "Clause 5 IEC type designation”;
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f)

g)
h)
i)
)
k)

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

Full
the gbove table.

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

added a detailed rated temperature range of different materials in "6.2 Rated temperature
range";

added detailed frequencies in "6.3 Operating frequency range";

added "6.4 Stop frequency band" and "6.5 Radiating characteristics";

added different detail requirements or typical values in 8.2.4, 8.2.7, 8.2.8, 8.4.3 t0 8.4.8;
deleted "7.4.4 Ovality of outer conductor";

added "8.2.11 Link loss", "8.4.9 Adhesion of dielectric", "8.4.10 Shrinkage for insulations",
"8.4.11 Maximum pulling force of cable";

used IEC 61196-1-123 and IEC 61196-1-124 in the elecirical requirements to replace
nnex A and Annex B respectively and deleted Annex A and Annex B;

dded "Figure A.1 Example of testing coupling loss around circumferential orientatign of
radiating cable (Y-Z)" in Annex A.

Draft Report on voting

46A/1583/FDIS 46A/1598/RVD

nformation on the voting for its approval can be found in_the report on voting indicatged in

This|document was drafted in accordance with. {SO/IEC Directives, Part 2, and developg¢d in
accordance with ISO/IEC Directives, Part4 "and ISO/IEC Directives, IEC Supplement,
availlable at www.iec.ch/members_expertsirefdocs. The main document types developed by

IEC pre described in greater detail at wwwiec.ch/publications.

This|part of IEC 61196 is to be read-in conjunction with IEC 61196-1:2005.

A ligt of all parts in the IEC 61196 series, published under the general title Cojaxial

communication cables, can be found on the IEC website.

The pommittee has decided that the contents of this document will remain unchanged unt|l the
stability date indicated on the IEC website under webstore.iec.ch in the data related tg the

spedfific document: At this date, the document will be

reconfirmed;

withdrawn,

—

bplaced by a revised edition, or

amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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COAXIAL COMMUNICATION CABLES -

Part 4: Sectional specification for radiating cables

1 Scope

This
term
char
asse
used
env

2

The
cont
cited
any

IEC

IEC
sequ

IEC
for
pre-

IEC
Dete

IEC
toxig

IEC
toxig

part of IEC 61196 applies to radiating coaxial communication cables, and specifie

the

5 and definitions, material and construction, IEC type designation, standard rating
hcteristics, identification, marking and labelling, requirements of finished cables;\qy
ssment, delivery and storage, etc. Radiating coaxial communication cables(are w

in wireless communication systems for long, narrow, semi-enclosed|and in
onments, such as high-speed railways, subways, tunnels, and indoor environments.

Normative references

following documents are referred to in the text in such a way that some or all of
bnt constitutes requirements of this document. For dated references, only the eqg
applies. For undated references, the latest edition of théecreferenced document (incly
bmendments) applies.

50068-1:2013, Environmental testing — Part 1: General and guidance

50068-2-61, Environmental testing — Part.2>61: Test methods: Test Z/ABDM: Clir
ence

50332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2:
ertical flame propagation for a\single insulated wire or cable — Procedure for
nixed flame

50754-1, Test on gases\evolved during combustion of materials from cables — P4
rmination of the halogen.acid gas content

TS 60695-7-501,(Fire hazard testing — Part 7-50: Toxicity of fire effluent — Estimatic
potency — Apparatus and test method

TS 60695-7-512, Fire hazard testing — Part 7-51: Toxicity of fire effluent — Estimati
poteney = Calculation and interpretation of test results

IEC

and
ality
dely
door

their

ition

ding

hatic

Test
[ kW

rt 1:

n of

n of

50811-406, Electric _optical fibre cables — Test methods for non-metallic _materig

Is —

Part

406: Miscellaneous tests — Resistance to stress cracking of polyethylene

polypropylene compounds

and

IEC 60811-502, Electric and optical fibre cables — Test methods for non-metallic materials —

Part

502: Mechanical tests — Shrinkage test for insulations

IEC 61034-2, Measurement of smoke density of cables burning under defined conditions —

Part

T w
2w

2: Test procedure and requirements

ithdrawn.

ithdrawn.
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IEC 61196-1:2005, Coaxial communication cables — Part 1: Generic specification — General,
definitions and requirements

IEC 61196-1-1, Coaxial communication cables — Part 1-1: Capability approval for coaxial
cables

IEC 61196-1-100, Coaxial communication cables — Part 1-100: Electrical test methods —
General requirements

IEC 61196-1-101, Coaxial communication cables — Part 1-101: Electrical test methods — Test

for ¢

IEC
for in

IEC
for c|

IEC
for w

IEC
for
velo

IEC
for ¢

IEC
for r

IEC
for a

IEC
for ¢

IEC
Gen

IEC
Test

ol £ ol s £ bl
rnuucivur U.u. 7Corotdriivc Ul Laduilc

51196-1-102, Coaxial communication cables — Part 1-102: Electrical test methods —
sulation resistance of cable dielectric

51196-1-103, Coaxial communication cables — Part 1-103: Electrical te'st.methods —
ppacitance of cable

51196-1-105, Coaxial communication cables — Part 1-105: Electrical test methods —
ithstand voltage of cable dielectric

51196-1-108, Coaxial communication cables — Part 1-108/ Electrical test methods —
Characteristic impedance, phase and group delay,celectrical length and propag
City

51196-1-110, Coaxial communication cables~=_Part 1-110: Electrical test methods —
pntinuity

51196-1-112, Coaxial communication.cables — Part 1-112: Electrical test methods —
bturn loss (uniformity of impedance)

51196-1-1233, Coaxial commuhication cables — Part 1-123: Electrical test methods —
ttenuation constant of radiating cable

51196-1-124, Coaxial-communication cables — Part 1-124: Electrical test methods —
pupling loss of radiating cable

51196-1-2005 Coaxial communication cables — Part 1-200: Environmental test methd
pral requirements

51196<1:201, Coaxial communication cables — Part 1-201: Environmental test methd
for,cold bend performance of cable

Test

Test

Test

Test
ation

Test

Test

Test

Test

ds —

ds —

IEC 61196-1-215, Coaxial communication cables — Part 1-215: Environmental test methods —

High

temperature cable ageing

IEC 61196-1-300, Coaxial communication cables — Part 1-300: Mechanical test methods —
General requirements

IEC 61196-1-301, Coaxial communication cables — Part 1-301: Mechanical test methods —

Test

for ovality

3 Under preparation. Stage at the time of publication: IEC/CDV 61196-1-123:2022.
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IEC 61196-1-302, Coaxial communication cables — Part 1-302: Mechanical test methods —
Test for eccentricity

IEC 61196-1-313, Coaxial communication cables — Part 1-313: Mechanical test methods —
Adhesion of dielectric and sheath

IEC 61196-1-314:2015, Coaxial communication cables — Part 1-314: Mechanical test methods
— Test for bending

IEC 61196-1-316, Coaxial communication cables — Part 1-316: Mechanical test methods —

T t £ H Ll £, £ bl
eS Ul TITAATITTUTIT DUTITiTYy TUTCC Ul Lduic

IEC $1196-1-317, Coaxial communication cables — Part 1-317: Mechanical test/meéethods —
Test|for crush resistance of cable

IEC TR 62222, Fire performance of communication cables installed in buildihgs

IEC 62230, Electric cables — Spark-test method

3 Terms and definitions

For the purposes of this document, the terms and definitiens given in IEC 61196-1:2005 and
the fpllowing apply.

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

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

. 50 Online browsing platform: available at http://www.iso.org/obp

3.1
radiating cable
coaxjial communication cable with outer conductor that is intentionally not completely cigsed,
so that part of the electromagnetic wave energy transmitted or received through the calfle is
cougled by a bidirectional transmission system formed by the outer conductor of the cablgd and
the gxternal environment

Note [l to entry: Thetcoupling intensity between the cable and mobile equipment depends on:
— thp construction.of the cable;
— the characteristics of the antenna (such as the type, the orientation, gain, etc.);

— thpe distance and orientation of the mobile antenna from the cable;

— the nature of ambient atmosphere;

— the operating frequency range;
— the manner of installation of the cable;

— the shape, material and size of surrounding buildings.

3.2

uniformly radiating type cable

radiating cable with its outer conductor intentionally slotted in different slots along the cable,
so that electromagnetic energy radiating along the cable is uniform in a specific frequency
range

Note 1 to entry: According to the design, the end of the input signal is the transceiver end, and the other is the
load end.
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3.3

stop frequency band

frequency band at which the peak of attenuation or standing wave appears due the cable
construction, such as the slot pitch

Note 1 to entry: Stop frequency band cannot be used to transmit signals.

3.4

coupling loss

Lc

ratio of the power P, transmitted into the radiating cable at one point to the power P, received

by al half-wavelength dipole antenna located at a distance from the radiating cable \af the
samg point (see formula (1))

v

t

L, =10log;, P

(1)

whelle

s coupling loss, in dB;
P; |s the transmission power in the radiating cable at one-point, in W;

P, |s the receiving power of the half-wavelength dipole antenna at a distance fron] the
radiating cable at the same point, in W.

Note [I to entry: Coupling loss is an important parameterJof radiating coaxial cables to distinguish them| from
generfal coaxial communications cables.

3.5
link Joss
ratio| of the input power P, transmitted into the transceiver end of the radiating cable from the

signal source to the power P, réceived by a half-wavelength dipole antenna located |at a
distgnce from the radiating cable, expressed by formula (2):

L =10log,, (2)

3o

whele
L, |sdheink loss, in dB;

P;, 1s the input power transmitted into the transceiver end of the radiating cable from the
signal source, in W;

. is the receiving power of the half-wavelength dipole antenna at a distance from the
radiating cable, in W.

4 Materials and construction

4.1 General

The cable is composed of the inner conductor, dielectric, outer conductor and sheath; its
construction shall be in accordance with 4.2 to 4.5 of this document and the requirements
stated in the detail specification.
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4.2 Inner conductor

IEC 61196-1:2005, 4.4.1 to 4.4.3 apply.

The conductor material shall be copper-clad aluminium copper tube or as stated in the detail
specification.

The conductor shall consist of a solid wire, corrugated or smooth tube, or as stated in the
detail specification.

[n additiontEC64106-1-2005 4.4 4 applies-

The jnner conductor diameter (and thickness for smooth tube inner conductor) shall be s{ated
in the detail specification.

For the corrugated inner conductor, the peak diameter and root diameter and pitch shall be
spedfified in the detail specification.

The folerance on the inner conductor shall be specified in the detail, specification.

4.3 Dielectric

The fielectric material shall be as stated in the detail specification.

The fponstruction of the dielectric shall be one of the-following:

— splid dielectric;

— 4dir spaced dielectric;

- mi air spaced dielectric (e.g. cellulanpolymer dielectric).

The diameter and tolerance shall be stated in the detail specification.

The [recommended outer diameter ratings of the dielectric (the rounded value of| the
apprpximate outer diameter ofithe dielectric) should be as follows:

9 mm (3/8"), 12 mm (142", 22 mm (7/8"), 32 mm (1 1/4"), 42 mm (1 5/8") or as stated in the
detal|l specification.

4.4 Outer conductor

The |outer_conductor material shall be plain or coated copper wire, metallic tape with or
without slofs as stated in the detail specification.

The typical construction of the outer conductor shall be braid with low coverage, or slotted
tape(s) rounding, or slotted corrugated tube, or slotted smooth tube, or as stated in the detail
specification.

For the corrugated outer conductor, the peak diameter and root diameter and pitch shall be as
specified in the detail specification.

The diameter and thickness of the outer conductor shall be specified in the detail specification.

The tolerance on the outer conductor shall be specified in the detail specification.
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4.5

Sheath

The sheath of a cable shall be in accordance with IEC 61196-1:2005, 4.7 with the following
amendments and additions:

a)
b)
c)

d)

5.1

The outer sheath of the cable shall be as specified in the detail specification.
The typical material of sheath shall be PE, LSZH, PVC, etc.

The diameter and thickness and tolerance of sheath shall be as stated in the detail

specification.

For self-supporting cables, the cable design will be an 8-figure design including a

if favours the for.eseen radiating pattern.

ability test according to IEC specification.

sljuch as non-conductive strips, flame-retardant strips, etc.
EC type designation

Type name

The type name of the cable includes the nominal characteristic impedance and the dielq
outef diameter rating, expressed as follows:

a)
b)

Exar

the nominal characteristic impedance, in ohms, such as "50";
the outer diameter ratings of the dielectric, in millimetres (inch). See Subclause 4.3.

diameter rating of dielectric is 22 mm (7/8").

5.2

Variant

The |variant of the cable includes-type, sheath material, outer conductor material an
consftruction, expressed as follows:

a)

b)

ype
— uniformly radiating type cable

1
U
Tlhe type of nontuniformly radiating type cable is omitted.
d dash symbaol

S

heath material

-

E —(polyethylene

that

or cables intended for outdoor use or exposed to sunlight, the cable shall pass th¢ UV

Under the sheath, strips that meet product performance requirements can‘be permitted,

ctric

nple: 50-22 (7/8") is a cable, its nominalcharacteristic impedance is 50 Q, and its ¢uter

d its

USZH — low smoke zero halogen polyolefin

PVC - polyvinyl chloride

a dash symbol

Outer conductor material and construction

C — copper tape wrapped longitudinally with slots or wrapped helically with gaps

AL — aluminium tape wrapped longitudinally with slots or wrapped helically with gaps
CT — copper corrugated tube with slots

ALT — aluminium corrugated tube with slots

W — copper wires wrapped helically with gaps or braided with low coverage factor
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Example: 50-42 (1 5/8") U—LSZH-C is one variant of type 50-42 (1 5/8") radiating cable. It is a
uniformly radiating type cable, its sheath material is low smoke zero halogen polyolefin, and
its outer conductor is copper tape wrapped longitudinally with slots.

6 Standard rating and characteristics

6.1 Nominal characteristic impendence

The nominal characteristic impedance shall be specified in the detail specification. Typical
impedance should be 50 Q and 75 Q.

6.2 | Rated temperature range

The rating temperature range shall be specified in Table 1 or in the detail specification.

Table 1 — Rated temperature

LSZH sheath PE sheath PVC sheath
Parameter
°C °C °C
Operational temperature range -25to0 70 -40to 70 -15to 70
Storpge temperature range -25t0 70 -40 to, 7.0 -15to 70
Installation temperature range -15to 60 -30 to 60 0 to 60

6.3 | Operating frequency

The [ maximum operating frequency range is”specified in Table 2 or in the dethiled
spedification.

Table 2 &,0perating frequency

Maximum recommended frequency Cut-off frequency
Type GHz GHz
50-9 6,00 12,79
50-12 6,00 9,14
50-22 4,80 5,18
50-32 3,60 3,71
50-42 2,70 2,78

NOTE The-cut-off frequency is calculated under the condition that the effective dielectric constant of| the
dielgctriclisy1,25. The change of the product structure dimension in the manufacturing process will also affect
the ¢hange of the cut-off frequency.

6.4 Stop frequency band

The stop frequency band shall be specified in the detail specification and shall not be used.

6.5 Radiating characteristics

Except for uniformly radiating type cables, the radiating characteristics of cables are
evaluated by the coupling loss; when required, radiating characteristics can also be evaluated
by the coupling loss or radiation intensity around circumferential orientation of radiating
cables, see Annex A and Annex B.
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The coupling loss measured by the three orthogonal antenna orientations L; , L; y, L¢ ,, and

their average value can also evaluate the electromagnetic field radiation characteristics of the
radiating cable.

The radiation characteristics of the uniformly radiating type cable shall be evaluated by cable
link loss.

The coupling characteristics between the radiating cable and the mobile terminal also depend
on the distance between them (if not 2 m). It characterizes the decline degree of the radiation
field intensity with distance.

7 ldentification, marking and labelling

71 Cable identification

IEC p1196-1:2005, 6.1 applies.

7.2 | Cable marking

The cable marking shall be applied to the sheath. The marking_shall consist of the IEC gable
type[number as given in IEC 61196-1:2005, 6.2 and/or the manufacturer’'s designated magking
when specified in the detail specification.

Wheh applicable, the marking of the installation or radiating direction shall be specified ip the
detal|l specification.

The [uniformly distributing radiation cable should be provided with an indicator that| can
indidate the direction of the signal transmission, from the transceiver end of the cable t¢ the
load|end.

7.3 | Labelling
Labglling shall be provided in_accordance with IEC 61196-1:2005, 6.3 and the (detail
spedification.

8 Requirements ofifinished cables

8.1 General

Wheh tested inaccordance with the IEC 61196-1 series, the requirements given below ghall
apply.

Unless\“otherwise specified, all measurements shall be carried out under standard
atmospheric conditions for testing in accordance with IEC 60068-1:2013, Clause 4.

Applicable test methods shall be in accordance with IEC 61196-1-100, |IEC 61196-1-200,
IEC 61196-1-300 according to Clause 2 and other test methods specified herein.
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8.2 Electrical requirement of the finished cable (see Table 3)

Table 3 — Electrical requirement

2022

No.

Test procedure

Parameter

Requirements/Remarks

8.2.1

IEC 61196-1-110

Continuity

Inner conductor shall be continuous.

Outer conductor shall be continuous.

8.2.2

IEC 61196-1-101

Inner and outer conductor direct
current resistance

When required, value in accordance
the detail specification.

with

8.2.3

IEC 61196-1-103

Capacitance

When required, value in accordance

with

ol T Iy o
urc ucian DPCbIIIbaLIUII.

8.2.4

IEC 61196-1-105

Withstand voltage of dielectric

Unless otherwise specified in thé
detailed specification,

3/8",1/2": DC 6 kV,1 min;
7/8",1 1/4": DC 10 k.4 ‘min;
1 5/8": DC 15 kV,\min;

8.2.%

IEC 62230

Spark voltage of sheath

Value in accordance with the detail
specification,

8.2.

IEC 61196-1-102

Insulation resistance

Unless §pecified in detail specificatiop,

> 10 MQ km

8.2.1

IEC 61196-1-108

Mean characteristic impedance

(50x'2) Q or (75 + 2) Q

8.2.

IEC 61196-1-112

Return loss

Specimen length:50 m. During the te
the cable should be uncoiled and
installed on a test setup according to
IEC 61196-1-124.

If not otherwise specified, the return

—_

0ss

should meet the following requiremeryts

in the actual working frequency band
the cable.

217,7 dB (10 MHz to 2 200 MHz)
214,9 dB (2 200 MHz to 4 000 MHz)
214,0 dB (4 000 MHz to 6 000 MHz)

of

8.2.9

IEC 61196-1-123

Attenuation constant/ insertion
loss

For a non-uniformly radiating type ca
its attenuation constant shall be in
accordance with the detail specificati

Value in accordance with the detail
specification.

p

e,

8.2.10

IEC£61196-1-124

Coupling loss (not applicable to
uniformly radiating type cable)

Value in accordance with the detail
specification

8.2.11

IEC 61196-1-
1274

Link loss

Value in accordance with the detail
specification

4 Under consideration.
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8.3 Environmental requirement (see Table 4)

Table 4 — Environmental requirement

Test procedure Parameter Requirements/remarks

8.3.1

When applicable, the temperature value is:
98 °C £ 2 °C (PVC sheath)
90 °C £ 2 °C (LSZH and PE sheath)

Duration:168 h or specified in the detail

IEC 61196-1-215 Ageing specification.

Requirements after ageing and cooling down o
room temperature:

a) No cracks in the elements of cable:
b) No black spots in the outer conductor.

8.3.2

No physical damages of conductors, dielectri
and sheaths.

IEC 61196-1-201 Cold bend performance

199
[oR

The return loss shall remajn within the specifi
limits in Table 3 after the_cable returns to roo
temperature.

=

8.3.

When required, CUYT shall be specified in the
detail specification.

T, = minimupr environmental rated temperatufe
Ty 5 maximum environmental rated temperatyre
NS 16 h, unless otherwise specified in the dgtail
specification.

Humidity: 55 °C, 93 % RH 1 day (after cold ar

Climatic sequence —
method 1 heat)

o

IEC 60068-2-61

No. of cycles: 2, unless otherwise specified in| the
detail specification.

No physical damages shall be visible in the
cable.

The return loss shall remain within the specifipd
limits in Table 3.

Insulation resistance shall be within specified
limits in Table 3.

8.3.4

Environmental stress No physical damages shall be visible in the

IEC 60811-406 ;
cracking cable.
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8.4 Mechanical requirement (see Table 5)
Table 5 — Mechanical requirement
No. Test methods Parameter Requirements/remarks
The sheath shall be free of cracks, burrs,
IEC 61196- impurities, or other defects that can affect life,
8.4.1 1:2005, Visual examination serviceability and appearance.
Subclause 4.2 The outer conductor shall be free of black spots
or cracks.
8.4. !‘?,Eu%gglgg-l_:§005 Dimensional-examination \alue-in-accordance-with-the-detail-spesification
8.4. IEC 61196-1-301 Ovality of inner conductor | £7 %
8.4.4 IEC 61196-1-301 Ovality of dielectric ST%
8.4.% IEC 61196-1-302 Eccentricity of dielectric <8%
8.4. IEC 61196-1-302 Eccentricity of sheath <43 %
Subclause 4.3.2 and 4:3/3, procedure 2 shall be
used with the details specified herein or in the
detail specification®
1) radius, R, offmandrel: 10 times the maxirpum
outer diameter of the cable;
5 IEC 61196-1- .
8.4. 314:2015 Cable bending 2) numbérof cycles: 3.
Requijrements:
* {The return loss shall remain within the
specified limits in Table 3.
* No physical damage in cable elements
When applicable, the load shall be specified|in
the detail specification, applied for 2 min.
8.4. IEC 61196-1-317 | Crush resistancé-of cable | After @ 2 min recovery time:
* The return loss shall remain within the
specified limits in Table 3.
* No physical damage in cable elements.
> 98 N, or specify the required value in the
8.4.9 IEC 61196-1-313 | /Adhesion of dielectric detailed specification.
L=75mm2mm
<6,4 mm
8.4.40 IEC 60841502 Shrinkage for insulations | 2) Testtemperature:115 °C £ 2 °C;
b) Time:4 h, cooling down to standard
atmospheric conditions
The maximum pulling force applied shall be
specified in the detailed specification.
8.4 11 IEC 61196-1-316 Mab)ilmum pulling force of Requirements:
cable + The return loss shall remain within the
speecified-Hmits——Fable—3-
* No physical damage in cable elements.
8.5 Fire performance requirement (see Table 6)
8.5.1 When intended to be installed in buildings, these cables can be separately subject to

the requirements of local, regional or governmental regulations for fire and safety standards.

8.5.2 When not subject to regulation, fire performance testing can be performed according
to Table 6.
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Table 6 — Fire performance requirement

No. Test procedure Parameter Requirements/Remarks

8.5.2.1 IEC 60332-1-2 Flame propagation When required, according to the detail
specification.

8522 IEC 60754-1 Hallog.en acid gas Whep.req‘uned, according to the detail
emission specification.

8523 IEC TS 60695-7-50 Toxic gas emission When required, according to the detail
e IEC TS 60695-7-51 9 specification.

8.5.2.4 IEC 61034-2 Smoke density When required, according to the detail
NOTH For more information on fire performance testing, refer to IEC TR 62222.

9 Quality assessment

Wheh specified in the detail specifications, capability approval shall-be in accordance

IEC p1196-1-1.

10 Delivery and storage

Deliyery of cables shall be in accordance with IEC 61196-1:2005, Clause 9.

with
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Annex A
(informative)

2022

The coupling loss around circumferential orientation of radiating cable

A.1 General

If required, the radiation characteristics of radiating cable around the circumferential

i tation (V. 7\ can ha avualiiatad in additinn +n tha ~annlina lnco Annay A aiviac A mnth d
orientation— be—evaluated—in—addition-to—the-souplingtess—AnnexA—gives—a—raqtho

=) —oott ™

for gvaluating radiating characteristics by the coupling loss around circumferential orient
of radiating cables.

A.2| Terms and definitions

A.2.

coupling loss chart around circumferential orientation of radiating'cable (Y-Z)

charf made of the coupling losses measured around radiatingrcable in a perpendi
distgnce

Note [l to entry: It represents the coupling loss magnitude around radiating‘¢able.

A.2.2
out-pf roundness of coupling loss

diffefence between the maximum and the minimum+coupling loss in a specified angle ar
of the coupling loss chart measured in circumferential orientation

htion

cular

ea @

Note |l to entry: It represents the uniformity of the coupling loss in a specified ¢ angle area around circumferential

orienflation, as shown in Formula (A.1).

- Lc,max _Lc,min
c,o - Y
2
where
L, is the out-of roundness of coupling loss chart around circumferential orientation of radiating ca
angle ¢ area,"in dB;
L is the praximum coupling loss in angle ¢ area, in dB;

is the.minimum coupling loss in angle ¢ area, in dB.

A.3 | “Test method

A1)

ble in

The radiating cable shall be arranged as in Figure A.1 by using the free-space method.

The cable shall be at least 10 A long and not less than 50 m, where A is the cable wavelength

of the measuring frequency.

Rotate the radiating cable so that its slots are oriented to the antenna in 0° and measure
calculate the coupling loss L o according to IEC 61196-1-124 (it may be represented in L

in 50 % reception probability or in L.g5 ¢ in 95 % reception probability).

Rotate the cable 360° in counter clockwise and measure and calculate the coupling loss
in each 15° interval (or smaller than that) in the same manner as above.

and
¢c50,0

Lo
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Load

L

> "

= Non-metallic posts

Radiating ca'ble/

1
.
&

P m ,//

Antenna

N

Spectrum analyser

Signal generator

Trolley
IEC

Figure A.1 — Example of testing coupling loss around circumferential
orientation of radiating cable (Y<Z)

A.4| Calculation
Draw the chart Lo~ @, as shown in Figure A.2.

Find|the maximum coupling loss and minimum coupling loss in a specified ¢ angle areal and
calcdlate the out-of-roundness of coupling loss as shown in Formula (A.1).



https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

- 20 - IEC 61196-4:2022 © |EC 2022

345° c 15°
3001 %[ 30°
315° 45°
300° 60°
285° \ 75°
270° 90°
255° " . 1057
240° 120°
225° ' o 135°
210° T 150°
195° . 165°
180 IEC

Test gample and length: SLR-50-22 (7/8"), 50 m

Test femperature: 26 °C

Test method: free-space method

The ofrientation of antenna: perpendicularity (y direction)
Test frequency: 900 MHz

The rgception probability of coupling loss: 95 %

Figure A.2 — Example of coupling loss chart around
circumferential orientation of radiating cable

A.5| Requirements

Wheh required, the coupling loss’ chart around circumferential orientation and its out-of
roungdness in specified ¢ angle(area shall be less than the values specified.

A.6| Test report

Test|report shall give'following information.

Q
~
—

pst sampletlength;

(o)
~
—_

bst temperature;

(9]
~
—_

pstdnethod;

d) antenna type (if not a half-wavelength dipole antenna);

e) antenna gain (if not a half-wavelength dipole antenna);

f) antenna orientation (if a half-wavelength dipole antenna);
g) measuring frequency;

h) distance between antenna and radiating cable (if not 2 m);
i) reception probability of coupling loss.
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Annex B
(informative)

Radiation intensity around circumferential orientation of radiating cable

B.1

General

If required, the radiation characteristics of radiating cable around the circumferential
orientation (Y-Z) can be evaluated.

Anne
arou

NOTEH
The d
of ap¢

x B gives a method for evaluating the radiation characteristics by the radiation inte
nd the circumferential orientation of radiating cable.

Most radiating cables are made with periodically arranged apertures building a longitudinal antenna
haracteristic beam forming requires the superposition of electromagnetic fields generated-by multiple g
rtures. Depending on the frequency band of operation, the periodic construction canthave a length of s

meterns. Therefore, the described test method, using a short cable section of only 2 m, is not appropri

deter

B.2

B.2.

nine the behaviour of a long cable with periodically arranged apertures.

Terms and definitions

radigation intensity chart around circumferential orientation of radiating cable (Y-2)

radig
the r

Note
given

B.2.]
out-

tion intensity measured around a radiating cable-in perpendicular distance, represe
adiation intensity in circumferential orientation

to entry: An Example of radiation intensity chart around circumferential orientation of radiating ca
in Figure B.2.

p

bf roundness of radiation intensity chart around circumferential orientation of

radiating cable

diffe
area

Note
orient

Note
circun

@ in the radiation intensity-chart around the circumferential orientation

ation of radiating cable is\given in Formula (B.1).

hferential orientation, as shown in Formula (B.1).

nsity

Brray.
roups
bveral
te to

nting

ble is

rence between the maximume<anhd the minimum radiation intensity in a specified gngle

to entry: The calculation”of the out-of-roundness of radiation intensity chart around circumfefential

P to entry: It represents the uniformity of radiation intensity in a specified ¢ angle area afound

B.1)

P = Pmax _Pmln
(o}
2

where
P is the out-of-roundness of radiation intensity chart around circumferential orientation of radiating cable, in

o

dB;

max is the maximum radiation intensity in angle ¢ area, in dBm;

min is the minimum radiation intensity in angle ¢ area, in dBm.
B.3 Test method

The radiating cable shall be arranged as in Figure B.1 by using the free-space method and
aligning to source antenna in homopolarity. The length of the cable shall not be less than 2 m
and the test point shall be in the middle of the sample. It should be done in a microwave
darkroom or free space; in case of doubt, it should be done in a microwave darkroom.
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Rotate the radiating cable so that its slots are oriented to the antenna in 0° and measure the
radiation intensity Py.

Rotate the cable 360° in counter clockwise and measure the radiation intensity P, in each 5°
interval (or smaller than that) in the same manner as above.

L

\i

;

B.4

Draw

Find
area

ET=E!

Radiating cable under test Source antenna

Rotating machine

IEC

Figure B.1 — Example of testing arrangement of radiation intensity
chart around circumferential orientation of@adiating cable

Calculation
the chart Py~ ¢, as shown in Figure B.2.

the maximum radiation intensity and ‘minimum radiation intensity in a specified
and calculate the out-of-roundness.of‘radiation intensity as shown in Formula (B.

P 3
1).

ngle
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Leaky cable pattern

Test

-150 s 150

-160 NS

— " 160
-170 180 170

IEC

ample and length: SLR-50-32 (1 1/4"), 2 m

Test femperature: 28 °C

Test

Sourg
Test f
The d

B.5

If re
roun

B.6

nethod: free space method in microwave darkroom
e of antenna: double ridge broadband horn antenna
requency: 900 MHz

stance (L) between radiating cable and-antenna: 38 m

Figure B.2 — Example of radiation intensity chart around
circumferential orientation of radiating cable

Requirements

huired, the radiation intensity chart around the circumferential orientation and its oy
ness in the'specified angle ¢ shall be within the specified values.

Test report

Test

report shall give following information.

a) test sample length;

b) test temperature;

c) test method;

d) s

ource antenna;

e) measuring frequency;

f) d

istance (L) between antenna and radiating cable;

g) testing point in radiating cable (if not in the middle of the cable);

h) c

ircle diagram of radiation field strength in the circumferential direction.

t-of-


https://iecnorm.com/api/?name=86d83ffe6ad6138d08a2c65cbb26c612

- 24 - IEC 61196-4:2022 © IEC 2022
Bibliography

IEC 61196-1-1275, Coaxial communication cables — Part 1-127: Electrical test methods - Link
loss of radiating cable

5 Under consideration.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES COAXIAUX DE COMMUNICATION —
Partie 4: Spécification intermédiaire pour cables rayonnants
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‘assure de I’exactitude du contenu technique de ses Publications; I'lEC ne peut pas étre tenue responsa

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation ¢om
I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC a pour ob
oriser la coopération internationale pour toutes les questions de normalisation dans les ‘domain
lectricité et de I’électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internatio
s Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) 4
lides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des‘comités d’étude
vaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis
ernationales, gouvernementales et non gouvernementales, en liaison avec I'l|ECg participent égalemer
vaux. L'IEC collabore étroitement avec I'Organisation Internationale de Nofmalisation (ISO), selo
nditions fixées par accord entre les deux organisations.

s décisions ou accords officiels de I'lEC concernant les questions techniqueSyreprésentent, dans la mesy
ssible, un accord international sur les sujets étudiés, étant donné que les/Comités nationaux de I'lEC intér|
nt représentés dans chaque comité d’études.

s Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
mme telles par les Comités nationaux de I'l[EC. Tous les efforts_raisonnables sont entrepris afin que

ventuelle mauvaise utilisation ou interprétation qui en est faite' par un quelconque utilisateur final.

ins le but d’encourager 'uniformité internationale, les<\€omités nationaux de I'lEC s’engagent, dans to
esure possible, a appliquer de fagon transparente lesPublications de I'lEC dans leurs publications natig
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
gionales correspondantes doivent étre indiquées-en’/termes clairs dans ces derniéres.

EC elle-méme ne fournit aucune attestation\de€ conformité. Des organismes de certification indépen
lrnissent des services d’évaluation de cenhformité et, dans certains secteurs, accédent aux marqu
nformité de I'lEC. L’'IEC n’est responsable.d’aucun des services effectués par les organismes de certifi
Hépendants.

us les utilisateurs doivent s’assurer qu’ils sont en possession de la derniere édition de cette publication

compris ses experts particuliers' et les membres de ses comités d’études et des Comités nationaux de
ur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de qU
ture que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de
au crédit qui lui est accordé.

bttention est attirée sur les références normatives citées dans cette publication. L’utilisation de public
férencées est)obligatoire pour une application correcte de la présente publication.

httention est)attirée sur le fait que certains des éléments de la présente Publication de I'l|EC peuvent faire
droitstde brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels dro
evets,
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de I'lEC: Céables, fils, guides d'ondes, connecteurs, composants passifs pour micro-onde et
accessoires. Il s’agit d’'une Norme internationale.

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2015. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) réécriture de "1 Domaine d’application” pour assurer la cohérence avec les autres

S

pécifications particuliéres-cadres des cables coaxiaux;

b) mise a jour de différentes normes a I'Article "2 Références normatives";
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c)

d)
e)
f)

g)
h)

i)

)
k)

1)

m)

Le tgxte de cette Norme internationale est issu des documents suivants:

ajout des définitions de cable de type uniformément rayonnant, bande de fréquences d’arrét
et perte de liaison;

ajout de différents matériaux et de différentes constructions en 4.2 a 4.5;
ajout de I’Article "5 Désignation de type IEC";

ajout d’une plage de températures assignée détaillée de différents matériaux en "6.2 Plage
de températures assignée”;

ajout de fréquences détaillées en "6.3 Bande de fréquences opérationnelles";
ajout de "6.4 Bande de fréquences d’arrét" et "6.5 Caractéristiques de rayonnement";

ajout de différentes exigences détaillées ou de valeurs types en 8.2.4, 8.2.7, 8.2.8, 8.4.3 a
4.3,

uppression de "7.4.4 Ovalité du conducteur extérieur";

jout de "8.2.11 Perte de liaison", "8.4.9 Adhérence du diélectrique", "8.4.10 Rétraction des
nveloppes isolantes", "8.4.11 Force de traction maximale du cable";

tilisation de I'lEC 61196-1-123 et de I'lEC 61196-1-124 dans les exigences électrifjues
our remplacer les Annexes A et B, respectivement, et suppression des, Ahnexes A et|B;

jout de la "Figure A.1 Exemple d’essai d’affaiblissement de couplage@utour de I'orientation
girconférentielle du cable rayonnant (Y-Z)" dans I’Annexe A.

Projet Rapport.de vote
46A/1583/FDIS 46A(1598/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote dyant

aboJti a son approbation.

La Igngue employée pour I’élaboration dewcette Norme internationale est 'anglais.

Ce document a été rédigé selon les-Directives ISO/IEC, Partie 2, il a été développé selop les
Direg¢tives ISO/IEC, Partie 1 et (les Directives ISO/IEC, Supplément IEC, disponibles pous
wwwl.iec.ch/members_expertsirefdocs. Les principaux types de documents développéq par

I'IEQ sont décrits plus en détail sous www.iec.ch/publications.

La pfésente partie deFIEC 61196 doit étre lue conjointement avec I'lEC 61196-1:2005.

Une |liste de toutes:les parties de la série IEC 61196, publiées sous le titre général Cables

coaxiaux de cémmunication, se trouve sur le site web de I'lEC.

Le comité a~décidé que le contenu de ce document ne sera pas modifié avant la date de stapilité
indiqué€ sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
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reconduit,
supprime,
remplacé par une édition révisée, ou

amendé.

IMPORTANT - Le logo "colour inside™ qui se trouve sur la page de couverture de ce document
indique qu’elle contient des couleurs qui sont considérées comme utiles a une bonne
compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer cette
publication en utilisant une imprimante couleur.
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CABLES COAXIAUX DE COMMUNICATION -

Partie 4: Spécification intermédiaire pour cables rayonnants

1 Domaine d’application

La présente partie de '|EC 61196 s’applique aux cables de communication coaxiaux rayonnants

et spécifie les termes et définitions, les matériaux et la construction, la désignation de type

les

exigences des cébles finis, I’évaluation de la qualité, la livraison et le stockage, etc{Les cé

de

communication sans fil destinés aux environnements longs, étroits, semi-fermes’et intéri

tels
envi

2 Références normatives

Les flocuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou p
de leur contenu, des exigences du présent document. Pour les références datées, 9

leurs normalisées et les caractéristiques, I'identification, le marquage et I’étiquetags
ommunication coaxiaux rayonnants sont largement utilisés dans les.‘systémes

que les lignes ferroviaires a grande vitesse, les souterrains, les| tunnels ef
onnements intérieurs.

IEC,
, les
bles

de

Burs,

les

artie
eule

I’édifion citée s’applique. Pour les références non datées,a derniére édition du document de

réfénence s’applique (y compris les éventuels amendements).

IEC p0068-1:2013, Essais d’environnement — Partie 1: Généralités et lignes directrices

IEC

Séquence climatique

IEC p0332-1-2, Essais des cables électriques et a fibres optiques soumis au feu — Partie|

Esss

flamme a prémélange de 1 kW.

IEC
Part

IEC
Estin

IEC

60068-2-61, Essais d’environnementx~"Partie 2-61: Méthode d'essai: Essai Z/AH

i de propagation verticale de fa flamme sur conducteur ou cable isolé — Procédure

50754-1, Essai sur les gaz émis lors de la combustion des matériaux prélevés sur cab
e 1: Détermination\de la quantité de gaz acide halogéné

TS 60695-7=501, Essais relatifs aux risques du feu — Partie 7-50: Toxicity of fire efflu
hation of-faxic potency — Apparatus and test method (disponible en anglais seulemen

1S,60695-7-512, Essais relatifs aux risques du feu — Partie 7-51: Toxicité de I’efflue

BDM:

1-2:
lpour

es —

bnt —

Nt du

feu -

EStimation de la puissance toxique — Calcul et interprétation des résultats d’essai

IEC 60811-406, Cables électriques et a fibres optiques — Méthodes d'essai pour les matériaux
non-métalliques — Partie 406: Essais divers - Résistance des mélanges polyéthylene et
polypropylene aux craquelures

IEC 60811-502, Céables électriques et a fibres optiques — Méthodes d'essai pour les matériaux
non-métalliques — Partie 502: Essais mécaniques — Essai de rétraction des enveloppes

isola

1

ntes

Retirée.

2 Retirée.
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IEC 61034-2, Mesure de la densité de fumées dégagées par des cables brilant dans des
conditions définies — Partie 2: Procédure d'essai et prescriptions

IEC 61196-1:2005, Cables coaxiaux de communication — Partie 1. Spécification générique —
Généralités, définitions et exigences

IEC 61196-1-1, Cébles coaxiaux de communication — Partie 1-1 Agrément de savoir-faire pour
céables coaxiaux

IEC 61196-1-100, Cables coaxiaux de communication — Partie 1-100: Méthodes d’essais

. . — - Ly
élec rrqtes CXTgefrces—gerrerares

IEC |61196-1-101, Céables coaxiaux de communication — Partie 1-101: Méthodes d'e$sais
électriques — Essai de la résistance en courant continu des conducteurs des cables

IEC |61196-1-102, Céables coaxiaux de communication — Partie 1-102: Méthodes d'e$sais
électriques — Essai pour la résistance d'isolation du diélectrique du céble

IEC |61196-1-103, Céables coaxiaux de communication — Partie y1-103: Méthodes d’e$sais
électriques — Essais sur la capacité du cable

IEC |61196-1-105, Cébles coaxiaux de communication — Rartie 1-105: Méthodes d'e$sais
électriques — Essai pour la tension d’épreuve du diélectrique du céble

IEC |61196-1-108, Cables coaxiaux de communication — Partie 1-108: Méthodes d'e$sais
éleciriques —Essai de I'impédance caractéristique, du retard de phase et de groupe, de la
longlieur électrique et de la vitesse de propagation

IEC B1196-1-110, Coaxial communication, cables — Part 1-110: Electrical test methods {Test
for cpntinuity (disponible en anglais seulement)

IEC |61196-1-112, Cébles coaxiatx de communication — Partie 1-112: Méthodes d'¢ssai
élecirique — Essai de |'affaiblissement de réflexion (uniformité d'impédance)

IEC 61196-1-1233, Coaxial communication cables — Part 1-123: Electrical test methods - Test
for aftenuation constant.of radiating cable (disponible en anglais seulement)

IEC 61196-1-1244 Coaxial communication cables — Part 1-124: Electrical test methods -{Test
for cpupling loss of radiating cable (disponible en anglais seulement)

IEC |61196-1-200, Cables coaxiaux de communication — Partie 1-200: Méthodes d'e$sais
d’environnement — Exigences générales

IEC 61196-1-201, Coaxial communication cables — Part 1-201: Environmental test methods —
Test for cold bend performance of cable (disponible en anglais seulement)

IEC 61196-1-215, Coaxial communication cables — Part 1-215: Environmental test methods —
High temperature cable ageing (disponible en anglais seulement)

IEC 61196-1-300, Coaxial communication cables — Part 1-300: Mechanical test methods —
General requirements (disponible en anglais seulement)

3 En cours d’élaboration. Stade au moment de Ia publication: IEC/CDV 61196-1-123:2022.
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IEC 61196-1-301, Cables coaxiaux de communication — Partie 1-301: Méthodes d'essais
mécaniques — Essai d'ovalité

IEC 61196-1-302, Cables coaxiaux de communication — Partie 1-302: Méthodes d'essais
mécaniques — Essai d'excentricité

IEC 61196-1-313, Coaxial communication cables — Part 1-313: Mechanical test methods —
Adhesion of dielectric and sheath (disponible en anglais seulement)

IEC 61196-1-314:2015, Coaxial communication cables — Part 1-314: Mechanical test methods
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61196-1-316, Céables coaxiaux de communication — Partie 1-316: Méthodes  d'es
hniques — Essai de force de traction maximale du cable

61196-1-317, Cables coaxiaux de communication — Partie 1-317: ‘Méthodes d'g
bnique — Essai de résistance a I'écrasement des cables

sais

bssai

R 62222, Fire performance of communication cables installed)in“buildings (disponible en

his seulement)

52230, Céables électriques — Méthode d'essai au défilement a sec (Sparker)

Termes et définitions

les besoins du présent document, les termes_et les définitions de I'l[EC 61196-1:2005
es suivants s’appliquent.

D et I'|EC tiennent a jour des bases de données terminologiques destinées a étre utili
prmalisation, consultables aux adresses suivantes:

FC Electropedia: disponible a FFadresse http://www.electropedia.org/

50 Online browsing platferm: disponible a I'adresse http://www.iso.org/obp

céblf rayonnant

coaxial de (communication a conducteur extérieur qui n’est volontairement
plétement ferme; pour qu’une partie de I'énergie électromagnétique transmise ou reg
rs le cable soit couplée par un systeme de transmission bidirectionnel formé p
ucteur extérieur du cable et le milieu extérieur

&llarticle: L’intensité du couplage entre le cable et I'équipement mobile dépend:

RiNsi

5ées

pas
ue a
ar le

—  de

larconstruction du cable:

— des caractéristiques de I’antenne (telles que le type, I'orientation, le gain, etc.);

— de la distance et de l'orientation de I'antenne mobile par rapport au cable;

— de la nature de 'atmosphére ambiante;

— de la gamme de fréquences opérationnelles;

— de la maniére d’installer le cable;

— de la forme, du matériau et de la taille des batiments environnants.
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