IEC 61935-1:2015-12(en)

IEC 61935-1

Edition 4.0 2015-12

INTERNATIONAL
STANDARD

colour
inside

Specification for the testing of balanced and coaxial information technology
cabling —

Part 1: Installed balanced cabling as specified in ISO/IEC 11801 and related
standards




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 15
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 60 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 61935-1

Edition 4.0 2015-12

INTERNATIONAL
STANDARD

colour
inside

Specification for the testing of balanced and coaxial information technology
cabling —

Part 1: Installed balanced cabling as specified in ISO/IEC 11801 and related
standards

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.120.10 ISBN 978-2-8322-3057-2

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC 61935-1:2015 © |IEC 2015

CONTENTS

L@ T T @ T I L PP 9
INTRODUGCTION ..ttt ettt et et et e e et et e et et e et e et e e an e enns 11
1 ST o] 0] o 1= PP PR 12
2 NOIMALIVE FEFEIENCES ...t e 13
3 Terms, definitions and abbreviations ... 14
3.1 Terms and defiNitiONS .. ..o 14
3.2 A EVIATIONS .. e 16

4  Reference measurement procedures for electrical properties.........coccovviviiiniiniineineennn. 17
4.1 LT T=] - 1 PPN 17
4.2 BalUNIESS ..t 17
4.2.1 Test equipment CONSIAEIAtiONS ......oiuiiuii i 17
4.2.2 Network analyser test reqUIremMENtS ... ..o 18
4.2.3 LIS =T = o 18
4.2.4 Termination of CONAUCIOr PAITS ...c.uiiniiiiiii e 18
4.2.5 Reference loads for calibration .........ccoooiiiiiiii 19
4.2.6 TeSt CONFIGQUIALIONS ...eeiei e 19
4.2.7 Coaxial cables and test leads for network analysers ..........ccooceveiviiiiinincnennnns 20
4.2.8 Balunless requirements balanced test leads .........c.coovviiiiii i, 20
4.2.9 Balun reqUIrEMENTS. . e 21
4.2.10 Network analyser measurement preCautionS .........coovvvuveiieieiiee e eneeeneenn, 22
4.2.11 Data reporting and @CCUFACY ......uuiuieiiei e e ea e 23

4.3 [ T @ Lo o o I =TT 153 2= Lo o - 00 23
4.3.1 OBV e 23
4.3.2 TSt METNOA ..o 24
4.3.3 Test eqUIPMENT AN SEE-UP t.iuiiii e e eaees 24
4.3.4 PO C AU 24
4.3.5 IS5 =3 L0 24
4.3.6 0] o Lo =T 2= U] 01 VPP 24
4.3.7 DC loop resistance recalculation............cocuiviiii i 24

4.4 Direct current (DC) resistance unbalanCe...........ccoeviiiiiiiiiiieci e 25
4.4.1 OBV e 25
4.4.2 TSt MELNOA ..o 25
4.4.3 Test eqUIPMENt AN SEE-UP ..uiunii e 25
4.4.4 PrOCEAUIE ... 25
4.4.5 IS5 =3 L0 26
4.4.6 0] o Lo =T 2= U] 01 VPP 26

4.5 T YT o Ao Yo T (o 1= PPN 26
4.5.1 OBV e 26
4.5.2 TSt MELNOA ..o 26
4.5.3 Test eqUIPMENt AN SEE-UP ..uiunii e 26
4.5.4 PO C AU 27
4.5.5 I ga] o =T = AU =T oo 1 4 =T o ] o 27
4.5.6 0] o Lo =T 2= U] 01 VPP 28

4.6 Propagation delay and delay SKEeW .......c.ovuiiiiiiiii e 28
4.6.1 OBV e 28

4.6.2 LIS S8 4 =11 o o 28



IEC 61935-1:2015 © IEC 2015 -3-

4.6.3 Test equIPMENt AN SEE-UP ..uiuniie e 28
4.6.4 PrOCEAUIE ... 28
4.6.5 IS5 =3 L0 29
4.6.6 0] o Lo =T 2= U] 01 VPP 29
4.7 Near-end cross-talk (NEXT) and power sum NEXT .....coiiiiiiiiiiiiiiieceeeeneeeens 29
4.7.1 OBV . 29
4.7.2 TSt MELNOA ..o 29
4.7.3 Test eqUIPMENt AN SEE-UP ..uiunii e 29
4.7.4 PO C AU e 30
4.7.5 IS5 =3 L0 31
4.7.6 0] o Lo =T 2= U] 01 VPP 31
4.8 Attenuation to crosstalk ratio, near end (ACR-N) and power sum ACR-N .............. 31
4.8.1 OBV . e 31
4.8.2 TEeSEMETNOA ..o e 31
4.8.3 Test eqUIPMENT AN SEE-UP t.uiuii i e e eaees 32
4.8.4 Procedure and calCulation ... 32
4.8.5 IS5 =3 L0 32
4.8.6 0] o Lo =T 2= U] 01 VPP 32
4.9 Far-end cross-talk (FEXT) and power sum FEXT ..o eeeeeeeeee e 32
4.9.1 10 ] o= o3 1Y 32
4.9.2 TESEMETNOA ..o e 32
4.9.3 Test eqUIPMENT AN SEE-UP t.iuiiii e e eaees 32
4.9.4 PO C AU e 33
4.9.5 IS5 =3 L0 34
4.9.6 Uncertainty of FEXT MeEasSUr€mMeENtS.......ocuuiiiiiiiiiie e e 34
4.10 Attenuation to crosstalk ratio, far end (ACR-F) ..o 34
4.10.1 10 ] o= o3 1Y 34
4.10.2 CaAlCUIALION L. et 34
4.10.3 IS5 =3 L0 35
4.10.4 0] o Lo =T 2= U] 01 VPP 35
R = L= (1 T o B PP 35
4.11.1 10 ] o= o3 1Y 35
4.11.2 TeSEMETNOA ..o e 35
4.11.3 Test eqUIPMENT AN SEE-UP t.iuiiii e e eaees 35
4.11.4 PO C AU e 36
4.11.5 IS5 =3 L0 36
4.11.6 LU T =Y o = U 36
4.12 PS Alien near end crosstalk (PS ANEXT — Exogenous crosstalk) ...........cccceeeieenee. 36
4.12.1 10 ] o= o3 1Y 36
4.12.2 TESEMETNOA ..o e 36
4.12.3 Test eqUIPMENT AN SEE-UP t.iuiiii e e eaees 36
4.12.4 PO C AU 37
4.13 PS Attenuation to alien crosstalk ratio, far end crosstalk (PS AACR-F —
EXOQENOUS CrOSSTALK) . e it e 39
4.13.1 L0 o111 1Y PR 39
4.13.2 TESEMETNOA ..o e 39
4.13.3 Test eqUIPMENT AN SEE-UP t.uiuiiii i e e eaees 39
4.13.4 PO C AU 40

4.14 Unbalance attenuation, NEAI ENA .......cuiuinieiii e aanas 43



-4 - IEC 61935-1:2015 © |IEC 2015

4.14.1 OBV . 43
4.14.2 TSt MELNOA ..o 43
4.14.3 Test eqUIPMENT AN SEE-UP ..uiuiiii e e e e eaees 43
4.14.4 PO C AU 44
4.14.5 IS5 =3 L0 46
4.14.6 0] o Lo =T 2= U] 01 VPP 46
4.15 Unbalance attenuation, far @Nnd ... 47
4.15.1 OBV e 47
4.15.2 TESEMETNOA ..o 47
4.15.3 Test eqUIPMENT AN SEE-UP t.uiuiiii e e eaees 47
4.15.4 PO C AU e 48
4.15.5 ICE S =T oL 1 PP 49
4.15.6 0] o Lo =T 2= Ul 01 VPP 49
4.16  Coupling attenNUALION .....ou e 49
Field test measurement requirements for electrical properties ........c.ccooviiiiiiineinineenn. 49
5.1 LN (o T RN ot €0 YA =1 4=V o 49
5.2 Cabling configurations teSted ... ..o 50
5.3 Field teSt PAr@amMETErS ... e e 50
5.3.1 GBNEIAL i 50
5.3.2 Inspection of workmanship and connectivity testing ..........c.ccoeiiiiiiiiiinineneenn. 50
5.3.3 Propagation delay and delay SKEW.........ovuiiiiiiii i 52
5.3.4 =T o T | { o [P 52
5.3.5 INSEITION [0SS cuuiiii ittt e 53
5.3.6 NEXT, POWETr SUM NEXT ...t e i ee e e 53
5.3.7 ACR-N and power sum ACR-N ... 54
5.3.8 ELFEXT, power sum ELFEXT, ACR-F, power sum ACR-F .........c.coiiiiiinenne. 54
5.3.9 RETUIN 108 e 56
5.3.10 Direct current (DC) 100P reSIStANCE .. ..uvviiiiei e 56
5.4 Power sum alien CroSStalK ... 56
5.4.1 OBV e 56
5.4.2 TSt MELNOA ..o 56
5.4.3 Test eqUIPMENt AN SEE-UP ... 56
5.4.4 MeEaSUNNG ANEXT 0SS ..ttt e e e e e 57
5.4.5 MeEASUNNG AFEXT 0SS ..ttt e 57
5.4.6 PO C AU e 58
5.4.7 Calculation of PS ANEXT and PS AACR-F from measured data .................... 58
5.4.8 SeleCtion Of tEST POITS . .en e 61
5.4.9 IS5 =3 L0 63
5.4.10 Uncertainty of PS alien crosstalk measurements............ooooiiiiiiiiiininineeeen. 63
5.5 Data reporting @and ACCUIACY ..uuuuiuuie it iiteeiie et et et et e e e e e e e e et e et e et e e e eneenaens 63
5.5.1 GBNEIAL L 63
5.5.2 Detailed reSUILS ... 64
5.5.3 SUMMATY FESUILS .. ou ittt e e et e e e e e e eaneas 65
5.5.4 Reporting requirements for power sum alien crosstalk ............ccccooiviiiiinins. 69
5.5.5 G BNEIAL i 69
5.5.6 Consistency checks for field teSters ... 69
5.5.7 Evaluation of CONSISIENCY 1SS ... iuiiiiii e 70
5.5.8 Administration system applicability ..........coooiii i 70

5.5.9 Test equipment adapter cords for link testing ..o, 70



IEC 61935-1:2015 © IEC 2015 -5-

5.5.10 User cords and channel teSting ..o
6  Field tester measurement accuracy reqUIr€MENTS ........oveuniiuniiineiieii e aeeens
6.1 LT T=T - 1 F PPN
6.2 Measurement accuracy specifications common to level IIE, level lll, level
HE, level IV and level V field teSters. ...
6.3 Accuracy performance requirements for Level IIE field testers ..........ccoccoeiiiiininnss
6.4 Accuracy performance requirements for level Il field testers .........c.ccooiviiininn.
6.5 Accuracy performance requirements for level IlIE field testers .........ccoccevvvvevinennns
6.6 Accuracy performance requirements for level 1V field testers ...........ccoooviiiiiann.
6.7 Accuracy performance requirements for level V field testers .........ccocevevviivinennn.
6.8 Field tester requirements applicable to alien crosstalk measurements...................
6.9 Procedures for determining field tester parameters ..o
6.9.1 GBNEIAL i
6.9.2 Output signal balance (OSB) ..o
6.9.3 Common mode rejection (CMR) ....iuiiiiiiiii e e e
6.9.4 RESIAUAT N EXT L.ttt et e e e e e
6.9.5 )Y =Y (o= Ut o U] = U
6.9.6 SoUrCe/load retUIN 10SS ... i
6.9.7 RaNdom NOISE FlOOT. ... e
6.9.8 RESTAUAI FEXT ot
6.9.9 D1 g =Tod (A7) YT PP
6.9.10 I = U] X1 T P
6.9.11 SOUICE MALCKH L.t
6.9.12 Return loss of remote termination ...
6.9.13 Constant error term of the propagation delay measurement function..............
6.9.14 Error constant term proportional to propagation delay of the propagation
delay measurement fUNCLION ... ... e
6.9.15 Constant error term of the delay skew measurement function ........................
6.9.16 Constant error term of the length measurement function.....................o.oni.
6.9.17 Error constant proportional to the length of measurement function
(assuming the cables are taken from the same drum) ..............cooiiiini.
6.9.18 Constant error term of the DC resistance measurement function ...................
6.9.19 Error constant term proportional to DC resistance of the DC resistance
measurement fFUNCHION ... .. ..o e
6.9.20 Measurement floor for alien crosstalk testing during field testing ...................
6.10 Measurement error MOUEIS ...t
6.10.1 (1] 1=T - | PP
6.10.2 Error model for the insertion loss measurement function..............ccooeeveineennn.
6.10.3 Error model for the NEXT measurement function ..............coooiiiiiiiniinineneenn.
6.10.4 Error model for the power sum NEXT measurement function .........................
6.10.5 Error model for the ACR-N measurement function ............ccoccovviniiniineneennn,
6.10.6 Error model for the power sum ACR-N measurement function........................
6.10.7 Error model for the ELFEXT or ACR-F measurement function........................
6.10.8 Error model for the power sum ELFEXT and PS ACR-F measurement
FUN I ONS e
6.10.9 Error model for the return loss measurement function..............ccooeeviinineennn.
6.10.10 Error model for the propagation delay measurement function.........................
6.10.11 Error model for the delay skew measurement function...............c..cooeoiiniannn.
6.10.12 Error model for the length measurement function.............ccooeeiiiiiiinecneeneen,
6.10.13 Error model for the DC loop resistance measurement function.......................



-6- IEC 61935-1:2015 © |IEC 2015

6.11 Network analyzer measurement COMPArISONS .....c.uiiuiiiiiiiiiii e 97
6.11.1 GBNEIAL i 97
6.11.2 N =Y o (T £ PPN 98
6.11.3 Comparison MEethOdS ... .. 100

Annex A (informative) Uncertainty and variability of field test results.............coooiiiiiinn. 104

A.l LCT=T 1o -1 PP 104

A.2 Marginal reSUILS FEPOITING .vuivii e e aees 104

A.3 NOMINAI BCCUTACY ...initiiii ettt e e e e e eaees 104

A.4 Variability in link measurements not included in the measurement accuracy ....... 105

A5 Variability in channel measurements ... .. ... 105

A.6 Field tester aCCuraCy ChECKS ......ivuiie i e 106
A.6.1 GBNEIAL L. 106
A.6.2 Manipulating cords of link adapter ... 106
A.6.3 Exchanging adapters to main and remote field tester units ..............ccoceene. 106
A.6.4 Location of main and remote field tester unitS............ooooiiiiiiiiii 106
A.6.5 Use of previously characterized lINKS........cc.oeiiiiiiiiiii e 106
A.6.6 Use separately characterized links using laboratory equipment ................... 106
A.6.7 Guidelines for correct installation testing .........ccocoviiiiiiiiiie 107

Annex B (normative) Reference laboratory test configuration for alien crosstalk testing ..... 108

B.1 LCT=T 1o -1 PP 108

B.2 BICE A =T =10 (11 (T TP 108

B.3 Link and channel CONSIIUCTION ... ... e 108

B.4 Determination of number of disturbing links or channels ...............cccooiviiiininnn. 109

B.5 Computation Of FESUILS ... e 110

B.6 =] A =Y o 0 110

Annex C (informative) General information on power sum alien crosstalk performance

Of INSTAIIATIONS .. e e e e e 111
AnNnex D (infOrmative) BalUNS........oiuiiiii et e e e e e eaeeas 112
L2 TT o o o = Y o 1 V2% 113
Figure 1 — ReSISTOr 108 ... e e e e e e 18
Figure 2 — Reference planes for permanent link, CP link and channel...............cccoovovinen. 20
Figure 3 — 180° hybrid used as a balun ... 21
Figure 4 — DC [00p resistanCe MeasSUIrEMENT. ... ... i 24
Figure 5 — DC resistance unbalance measuremMent .......cc.vviiii i 26
Figure 6 — Insertion 10SS teSt CONFIQUIAtION ... .c.uiieii i 27
Figure 7 — NEXT test configuration ... e 30
Figure 8 — FEXT test CONfigUIatioN ........c.iuii e 33
Figure 9 — Return 10Ss test CONfIQUIatioN .. .....iuuiieii i 35
Figure 10 — ANEXT MEaASUIEMIENT ...iuit it et e e e e e e e e e e e e et et r e e e e eenaeens 37
Figure 11 — Alien far end crosstalk measurement. ... ... 40
Figure 12 — Unbalance attenuation, near end test configuration .................coooiiiiiiin. 44
Figure 13 — Back-to-back balun differential mode insertion loss measurement...................... 45
Figure 14 — Back-to-back balun common mode insertion loss measurement ..............cc.c.eenes 45
Figure 15 — Unbalance performance test of the measurement balun ....................coo. 46

Figure 16 — Unbalance attenuation far end test configuration............cc.cooiiiiiiiininen, 48



IEC 61935-1:2015 © IEC 2015 -7 -

o O A O o] £ Yo A  F- 11 1 o [P 51
o O = R T g oo ] =T ot o 1= U1 2T 52
Figure 19 — Schematic diagram to measure channel ANEXT 0SS ....ccoovviiiiiiiiiiiiiiieeeeeeen, 57
Figure 20 — AFEXT loss measurement test configuration ...............cooiiiiiiiii i, 58
Figure 21 — Flow chart of the alien crosstalk test procedure...........cooooiiiiiiiiii e, 62
Figure 22 — Example of equipment tolerance region (NEXT) ..ccoviiiiiiiiiiiiie e, 64
Figure 23 — Block diagram for measuring output signal balance ..............ccooooeiiiiiiinneen, 84
Figure 24 — Block diagram to measure common mode rejection .........c..coovvieiiiiiiiiniiniieeneenn. 85
Figure 25 — Block diagram for measuring residual NEXT ..o 86
Figure 26 — Block diagram for measuring dynamiC @CCUFACY .........ccuuvvurireeneeneeneeniennenneanenneenns 86
Figure 27 — Principle of measurement of residual FEXT .......ccoiiiiiiiiiiiiiii e, 87
Figure 28 — Principle of alternate measurement of residual FEXT ......ccooiiiiiiiiiiiiniiieen, 88
Figure 29 — Alien crosstalk measurement floor test for the channel test configuration ........... 91
Figure 30 — Alien crosstalk measurement floor test for the link test configurations ................ 91
Figure 31 — Construction details of special patch cord adapter..........ccocovvviiiiiiiiiiiinceeeen, 98
Figure 32 — Interfaces to channel by field test and laboratory equipment to compare

LESE] A ST | £ PRSP 99
Figure 33 — Interfaces to link test configuration by field test and laboratory equipment

t0 COMPATE 1ESE FESUILS ouiiieii i e e e e e e e eaaeens 100
Figure 34 — Sample SCatter PlOt ... 102
Figure A.1 — Source of variability during link teSting .........oooiiiiiiii e 105
Figure D.1 — Configurations for qualifying test baluns ... 112
Table 1 — Mixed mode S-parameter NOMENCIATUIE .......c.vuiiii e 21
Table 2 — Test balun performance characteriStiCs ... ..o 22
Table 3 — Estimated uncertainty of unbalance, near end measurement ..............ccocoveviiieennen. 47
Table 4 — Estimated uncertainty of unbalance, far end measurement.............ccccovvvvveineennnn. 49
Table 5 — Summary of reporting requirements for field test equipment (1 of 3) .........cc.cceeenin. 66
Table 6 — Minimum reporting requirement for PS ANEXT and PS AACR-F ..o, 69
Table 7 — Worst case propagation delay, delay skew, DC resistance and length

measurement accuracy for level IIE, level Ill, level IV and level V test instruments ............... 71
Table 8 — Worst case insertion loss, NEXT, ACR-N, ELFEXT/ACR-F and return loss
measurement accuracy for Level [IE test iNSTrUMENtS ......ovviiiiiiiii i 72
Table 9 — Worst case insertion loss, NEXT, ACR-N, ELFEXT/ACR-F and return loss
measurement accuracy for Level [l test iINStrumentsS..... ..o, 72
Table 10 — Worst case insertion loss, NEXT, ACR-N, ELFEXT/ACR-F and return loss
measurement accuracy for level IHE test iINStrumentS.......ccoviiiiiii i 73
Table 11 — Worst case insertion loss, NEXT, ACR-N, ELFEXT/ACR-F and return loss
measurement accuracy for level IV test INStrumMentS.........cooiiiiiiii e 73
Table 12 — Worst case insertion loss, NEXT, ACR-N, ACR-F and return loss

measurement accuracy for I8Vl V ... 74
Table 13 — Propagation delay, delay skew, DC resistance and length accuracy

PErformMancCe SPECITICALIONS .. v e e 74
Table 14 — Level IIE field tester accuracy performance parameters per IEC guidelines ......... 75
Table 15 — Level Il field tester accuracy performance parameters per IEC guidelines .......... 77

Table 16 — Level IIIE field tester accuracy performance parameters per IEC guidelines ........ 78



-8- IEC 61935-1:2015 © |IEC 2015

Table 17 — Level IV field tester accuracy performance parameters per IEC guidelines .......... 80
Table 18 — Level V field tester accuracy performance parameters per IEC guidelines ........... 82



IEC 61935-1:2015 © IEC 2015 -9-

1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATION FOR THE TESTING OF BALANCED
AND COAXIAL INFORMATION TECHNOLOGY CABLING —

Part 1: Installed balanced cabling as specified
in ISO/IEC 11801 and related standards

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC 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 of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

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

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 61935-1 has been prepared by IEC technical committee 46:
Cables, wires, waveguides, R.F. connectors, R.F. and microwave passive components and
accessories.

This fourth edition cancels and replaces the third edition, published in 2009, and constitutes a
technical revision.

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

a) the upper frequency goes up to 1 000 MHz;

b) test methods are now included for exogenous (alien) crosstalk;

c) anew Annex A has been added for uncertainty and variability of field test results.
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The text of this standard is based on the following documents:

FDIS Report on voting
46/574/FDIS 46/587/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61935 series, published under the general title Specification for
the testing of balanced and coaxial information technology cabling, can be found on the IEC
website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this publication 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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INTRODUCTION

Telecommunication cabling, once specified uniquely by each telecommunications application,
has evolved into a generic cabling system. Telecommunications applications now use the
ISO/IEC 11801 cabling standard to meet their cabling requirements. Formerly, connectivity
tests and visual inspection were deemed sufficient to verify a cabling installation. Now users
need more comprehensive testing in order to ensure that the link will support
telecommunications applications that are designed to operate on the generic cabling system.
This part of IEC 61935 addresses reference laboratory and field test methods and provides a
comparison of these methods.

Transmission performance depends on cable characteristics, connecting hardware, patch
cords and cross-connect cabling, the total number of connections and the care with which
they are installed and maintained. This standard provides test methods for installed cabling
and pre-fabricated cable assemblies. These test methods, where appropriate, are based on
those used for components of the cable assembly.

This Part 1 contains the test methods required for installed cabling. Part 2 contains the test
methods required for patch cords and work area cords.
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SPECIFICATION FOR THE TESTING OF BALANCED
AND COAXIAL INFORMATION TECHNOLOGY CABLING —

Part 1: Installed balanced cabling as specified
in ISO/IEC 11801 and related standards

1 Scope

This part of IEC 61935 specifies reference measurement procedures for cabling parameters
and the requirements for field tester accuracy to measure cabling parameters identified in
ISO/IEC 11801. References in this standard to ISO/IEC 11801 mean ISO/IEC 11801 or
equivalent cabling standards.

This International Standard applies when the cable assemblies are constructed of cables
complying with the IEC 61156 family of standards, and connecting hardware as specified in
the IEC 60603-7 family of standards or IEC 61076-3-104, IEC 61076-3-110, IEC 61076-2-101
and IEC 61076-2-109. Where cables and/or connectors do not comply with these standards,
then additional tests may be required.

This standard is organized as follows:

o reference laboratory measurement procedures on cabling topologies are specified in
Clause 4. In some cases, these procedures may be used in the field (see
IEC TR 61156-1-2:2009/AMD1:2014);

e descriptions and requirements for measurements in the field are specified in Clause 5;

e performance requirements for field testers and procedures to verify performance are
specified in Clause 6.

NOTE 1 This standard does not include tests that are normally performed on the cables and connectors
separately. These tests are described in IEC61156-1 and |EC 60603-7 or IEC 61076-3-104,
IEC 61076-3-110, IEC 61076-2-101 and IEC 61076-2-109, respectively.

NOTE 2 Users of this standard are advised to consult with applications standards, equipment manufacturers and
system integrators to determine the suitability of these requirements for specific networking applications.

It is assumed that cables and connectors used in cable assemblies, even if they are not
described in IEC 61156 or IEC 60603-7, IEC 61076-3-104, IEC 61076-3-110, IEC 61076-2-
101 and IEC 61076-2-109, are tested separately according to the tests given in the relevant
generic specification.

This standard relates to performance with respect to 100 Q cabling. For 120 Q or 150 Q
cabling, the same principles apply but the measurement system should correspond to the
nominal impedance level.

Field tester types include certification, qualification and verification. Certification testing is
performed for the rigorous needs of commercial/industrial buildings to this standard.
Qualification testing is described in IEC 61935-3. Qualification testing determines whether the
cabling will support certain network technologies (e.g. 1000BASE-T, 100BASE-TX, 10G Base-
T). Qualification testers do not have traceable accuracy to national standards and provide
confidence that specific applications will work. Verification testers only verify connectivity.

Throughout this standard, 4-pair cabling is assumed. The test procedures described in this
standard may also be used to evaluate two pair balanced cabling. However, 2-pair cabling
links that share the same sheath with other links shall be tested as 4-pair cabling.





