ISO/IEC 111801:2002+A1:2008+A2:2010(E)

ISO/IEC 11801

Edition 2.2 2011-06

INTERNATIONAL
STANDARD

NG,

N
Information technology — Gene abling for cWremises



https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2011 ISO/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 ISO/IEC copyright or have an enquiry about obtaining additional rights to this
publication, please contact the address below or your local IEC member National Committee for further information.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch

Web: www.iec.ch /\

About the IEC

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

repages™and publishes

About IEC publications

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety o

Stay up to date on all new IEC publications. Just
on-line and also by email.

" Electropedia: www.electropedia.org
The world's leading online dictionary of electronic\and aI containing more than 20 000 terms and definitions

in English and French, with equivalent terms_in additio Klso known as the International Electrotechnical
Vocabulary online.

® Customer Service Centre: www.iec.ch/Webstore/c rv

If you wish to give us your backyon this puklicatign
Centre FAQ or contact ys:

Email: csc@iec.ch

Tel.: +41 22 919 02 1

Fax: +41 22 919 03 00 %

N

further assistance, please visit the Customer Service


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

IEC ISO/IEC 11801
NS o

Edition 2.2 2011-06

Information technology — Gener Wremlses

%

INTERNATIONAL
STANDARD

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE C E

ICS 35.200 ISBN 978-2-88912-194-6


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

-2 - 11801 © ISO/IEC:2002+A1:2008

+A2:2010(E)
CONTENTS
FOREWORD ...cci ittt et e et e e e e e e e et e e et e e e e e e e e e e e e et e e anns 12
LN 75 1 L@ [ ] PSP 14
T o7 o o 1= TS PPN 16
2 NOIMALIVE FEFEIENCES ...uiiiiiei e e et e e e e ees 16
3 Terms, definitions, abbreviations and symbols.............. 20
3.1 Terms and definitioNs ... ... 20
3.2 ADDreviations ..o e N
3.3 SYMDOIS oo e N e e e
3.3.1  Variables
3.3.2  INAICES oo
CoNfOrMaANCE ... N e e O N e e N e e ens

5.1 General

52

5.3
5.3.1
5.3.2
5.3.3
5.3.4

5.3.5 Design
5.4 Interconnecti
54.1 Gens

5.4.2 @ i
5.5 Accommedat

5.6 Interfaces\

5.7

5.7.3 Work area cords and equipment COrds........cooiiiiiiiiiiiii e, 43

5.7.4 Patch cords and JUMPErS ..o e e 43

5.7.5 Telecommunications outlet (TO) .....c.iiiiiiiiiii e 43

5.7.6  Consolidation pOiNt.........oouiiiiiii 45

5.7.7 Telecommunications rooms and equipment rooms.............ccoociiiiiiiiiiinaans. 45

5.7.8 Building entrance facilities..........cccoviiiiii i, 45

5.7.9 External services cabling.......ccoooiiiiii 45

6 Performance of balanced cabling...... ..o 46
8.1 GBNEIAl .. 46

8.2 LAY OUL ot e 47

6.3 Classification of balanced cabling...........cccoiiiiiiiii e 48


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

11801 © ISO/IEC:2002+A1:2008 -3-

+A2:2010(E)
6.4 Balanced cabling performance ........ ..o 48
B.4.1  GENEIAl oot 48
B.4.2  ReIUIMN 10SS 1o e 48
6.4.3 Insertion loss/attenuation ... 50
B.4.4  INEXT oo e e 51
6.4.5 Attenuation to crosstalk ratio at the near-end (ACR-N) .......ccoooiiiiiiini. 55
6.4.6 Attenuation to crosstalk ratio at the far-end (ACR-F)..........ccooiiiiiiiiiiinnnnn. 56
6.4.7 Direct current (d.c.) loOp resistanCe .........coooiiiiiiiiiiiii 59
6.4.8 Direct current (d.c.) resistance unbalance.................coooiiiiiiiiinine e 59
6.4.9 Current carrying CapacCity......ccciiuiiiiiiiiie e e e 59
6.4.10 Dielectric withstand ... B DR N 60
6.4.11 Power capacity .....cccovuviiiiiiii e < D N N 60
6.4.12 Propagation delay .........ccooeeiiiiiiiiii e P VT N 60
6.4.13 Delay SKEW ..o.oiuiiiiiieeeee e L NG N N N e N e 61
6.4.14 Unbalance attenuation and coupling attenyatioQ......o\¢. .- - NG eevnennnenn 61
6.4.15 Alien crosstalk ... S NN - -\ e e e\ e e e e e eeeneeneeens 63
7 Reference implementations for balanced cabling.

10

7.1 General. oo e e NG G e
7.2 Balanced cabling.........cocoooviiieiininnnnns,

7.2.1 General ... LN

7.2.2 Horizontal cabling......\....\...

7.2.3 Backbone cabling ..../ /... NG

Performance of optical fibre cablin
8.1 General.......... ... L 0N G
8.2 Component ¢hoice

8.3 Channel.att
8.4 Chanr@p
8.5 Propagatig

Cable require

9.1 sral\...\. ..
9.2

9.3
9.3.1  Cable Sharing ... 82
9.3.2 Power summation in backbone cables ... 82
9.3.3 Hybrid, multi-unit and cables connected to more than one TO ................... 83

9.4 Optical fibre cable (cabled optical fibres)........ccooviiiiii i, 83
9.4.1 Cabled optical fibre Categories.......ccooiiiiiiii 83
9.4.2 Generic performance requiremMentS..........coouiiiiiiiiiiii e 83
9.4.3 Multimode optical fibre cable ... 83
9.4.4 Single-mode optical fibre cables ..........cooiiiiiiiii 84

Connecting hardware reqUIrEMENTES ........iiiiiiii e e 85

10.1 General reqQUITEMENTS ... ..t eaa e 85


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

-4 - 11801 © ISO/IEC:2002+A1:2008
+A2:2010(E)
1011 APPHCADITITY .o
10,12 LOCatiON e
1008 DB g it
10.1.4 Operating eNVIrONMENT .. ... e
1015 MOUNTING et
10.1.6 Installation PractiCes. ...
10.1.7 Marking and colour COAING ........couuiiiiiiii e
10.2 Connecting hardware for balanced cabling ..........cc.cooiiiiiiii e,
10.2.1 General reqUIrEMENTS .. ..iiuii e
10.2.2 Performance mMarking .. ..o
10.2.3 Mechanical characteristics........coooviiiiiii e DN
10.2.4 Electrical characteristics ........ccocoooiiiiiii AN
10.2.5 TO requiremMeNnts......ccoeuiiiiiiiiiiiiiceeeee e NG NG e e e N e
10.2.6 Design considerations for installation
10.3 Optical fibre connecting hardware ... S o O A0 NN R e
10.3.1 General requirements.........ccccceeviiee L0200 N
10.3.2 Marking and colour CoOdiNg .........c..vee e o s NN e oD ey e e eneeneenneennes
10.3.3 Mechanical and optical characterisfics.
10.3.4 TO requirements......................
10.3.5 Connection schemes for optical
11 Screening practices.............coococ. X0 NG D

11.1 General....cooooiiiiiiiii e NG
11.2 Electromagnetic performance
11.3 Earthing ......... 8 mmg Nee o
12 AdmInistration ... o G N NN G e N
13 Balanced cords.... .
13.1 |ntrod®...
13.2 InsertionAoss.

13.3 Return lg

A.2.3 Insertion loss/attenuation...........oooi i 116
AL 2.4 N X e 118
A.2.5 Attenuation to crosstalk ratio at the near-end (ACR-N) .........coooiiiiiins 122
A.2.6 Attenuation to crosstalk ratio at the far-end (ACR-F)........cccooiiiiiiiininni. 124
A.2.7 Direct current (d.c.) [00p resistance ...........cooviiiiiiiiiiiiii 127
A.2.8 Direct current (d.c.) resistance unbalance..............ccooiiiiiiiiii 128
A.2.9 Propagation delay ..o 129
A.2.10 Delay SKEW ... 130
A.2.171 AlIEN CroSStalK ......oe e 132

Annex B (normative) Test ProCeaUIES ... ... 139


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

11801 © ISO/IEC:2002+A1:2008 -5-

+A2:2010(E)
I 7= o =T Y 139
B.2 Channel and link performance testing...........coooiiiiiii i 139
B.2.1  GeNeral oo 139
B.2.2 Installation conformance testing of balanced cabling channels, permanent
liNks @nd CP liNKS ... 139
B.2.3 Installation conformance testing of optical fibre cabling channels ............ 140
B.3  Overview of test regimes .. ..o 140
Annex C (normative) Mechanical and environmental performance testing of connecting
hardware for balanced Cabling ..........ooouiiiiii i
O T O 1 =Y Y
C.2 Solderless cONNECHIONS.......oceuiiiiiiiiiie e
C.3 Free and fixed connectors (modular plugs and jacks)
C.4 Other connecting hardware ............ccocoveiiiiiiiiiiieee e o\
ANnex D (informative) .....oo.coe i e e NG D

Annex E (informative) Acronyms for balanced cables
Annex F (informative) Supported applications ... S NN N ee e e\ e eeeemeeneenenns
F.1 Supported applications for balanced cabling

G.1 General...ccoocvveviviiiii S NG S L L Y
G.2 Insertion [0SS.....oiiiiiiic o N D G N e e
G.2.1 Insertion loss of the ¢hannel confis (0] o I

G.2.2

G.6 PSS ANEXT lIiNK MOdelliNg ..ucouniiieiiii e ae e 171
LT G I =Y o 1= - Y P 171
G.6.2 PS ANEXT between connectors.......c.coouiiniiiiiiii e, 171
G.6.3 PS ANEXT between cable segments ..........cooiiiiiiiiiiiiiii e, 171
G.6.4 Principles of link modelling .......ccoiiiiiii e 172

G.7 PS AACR-F lINK MOAEIHING ...cvniiieiiei e e e e eae e 172
(€T A I =Y o 1= - Y P 172
G.7.2 PS AFEXT between connectors ........coouiiiiiiiiiii e, 172
G.7.3 PS AACR-F between cable segments.........ccceeiiiiiiiiiiiiiicie e, 172

G.7.4 Principles of link modelling ........oooiiiiii 173


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

-6 - 11801 © ISO/IEC:2002+A1:2008

+A2:2010(E)
G.7.5 Impact of PS AACR-F in channels and links with substantially different
=Y T 14 1< 173
G.8 Component assumptions for modelling pUrpoSes .........coevviviiiiiiiiiiiiiieee e, 175
Annex H (informative) Significant changes to balanced cabling requirements with respect to
earlier editions of this International Standard..............c.oo i 178
o I N =Y o =T - T
o 2 = =Y = Lo Y
H.3  Structural €lements . ..o
H.4  Product designation. .. ...
H.5 Component reqQUIrEMENTS .. ..iuii e e e e eas
H.6 Installed cabling requirements..........ccoooiiiiiiiiie,
Figure 1 — Structure of generic cabling ...........coooiiiiiii
Figure 2 — Hierarchical structure of generic cabling......................... LA\

Figure 3 — Structures for centralised generic cabling
Figure 4 — Accommodation of functional elements ................... . DA Nee e

Figure 5 — Interconnect models ..o e NN Ao e\ e e e e e
Figure 6 — Cross-connect Models..........oovuiiiiiiiiiie e NG NG N e e Y e
Figure 7 — Equipment and test interfaces
Figure 8 — Example of a generic cabling

Figure 14 — Con@ '
Figure 15 — Pin gredpi

Figure 18 — Duple ‘
TN I CAt 0N ... Y e e

Figure 19 — Duplex SC connectivity configuration ..............ccooiiiiiiiiiiiii e 106
Figure 20 — Optical fibre COd......oiuiiiii e e a s 107
Figure A.T — LinK OPtiONS ..o 114
Figure E.1 — Cable naming SChema ........ccoiiiiii e 150
Figure E.2 — Examples of cable types ... 151

Figure G.1 — Example of computation of NEXT with higher precision ....................coooill 164


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

11801 © ISO/IEC:2002+A1:2008 -7 -

+A2:2010(E)

Figure G.2 — Example of increased impact of PS AFEXT . ... 173
Figure H.1 — Horizontal cabling model ... 180
Figure H.2 — Backbone cabling model ... 180
Table 1 — Maximum channel [engths ... 41
Table 2 — Return 10Ss for channel ... e 49
Table 3 — Informative return loss values for channel at key frequencies................cccoveeinnne. 50
Table 4 — Insertion loss for channel ... 51
Table 5 — Informative insertion loss values for channel at key frequencies . .. oceovivnieennnn. 51
Table 6 — NEXT for channel ... A e N G 52
Table 7 — Informative NEXT values for channel at key frequencies .., /\. U N N 53
Table 8 — PS NEXT for channel ... N e N e e NG e 54
Table 9 — Informative PS NEXT values for channel at key frequgnciess\...\.--N\¢ oo 2eeneennnnn. 54

Table 20 — Dela
Table 21 — TCL for

Table 29 — Informative PS AACR-F values for channel at key frequencies ............................ 68
Table 30 — PS AACR-Fayg for channel ..., 69
Table 31 — Informative PS AACR-Fayg values for channel at key frequencies...................... 69
Table 32 — Length assumptions used in the mathematical modelling of balanced horizontal

Loz=] o) 1T 0T [ PPN 72
Table 33 — Horizontal channel length equations ..o, 73
Table 34 — Backbone channel length equations ... 75

Table 35 — Channel attenuUation ... e 76


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

- 8- 11801 © ISO/IEC:2002+A1:2008
+A2:2010(E)

Table 36 — Performance for balanced cables ... 79
Table 37 — Mechanical characteristics of balanced cables ... 79
Table 38 — ACR-F fOr Cables ... e 80
Table 39 — Informative ACR-F values for cables at key frequencies .............ccccoeiiiiiiiininnn. 80
Table 40 — PS ACR-F fOr CabIes ... 81
Table 41 — Informative PS ACR-F values for cables at key frequencies ...........c...ccooiiinnn. 81
Table 42 — Current carrying capacity for channel ..., 81
Table 43 — Cabled optical fibre attenuation ..o 83

Table 51 — Near end crosstalk (NEXT) for connector
Table 52 — Informative NEXT values for connectg

Table 58 — Informative

Table 59 - Inputﬁut
Table 60 — Input

Table 61 — Curre

Table 68 — Transfer impedance (screened connectors only) ........ccoooviiiiiiiiiiiinin e, 97
Table 69 — Informative transfer impedance values (screened connectors only) at key
LYo LU LY g o =T3S 97
Table 70 — Coupling attenuation (screened connectors only) .......ccoooeiiiiiiiiii i, 98
Table 71 — Informative coupling attenuation values (screened connectors only) at key
LYo LT g ToT 1= 3PN 98
Table 72 — Insulation reSiStanCe ..o e 98
Table 73 — VOolage Proof. ... e 98

Table 74 — Power sum alien near end crosstalk (PS ANEXT) .....coooiiiiiiiiiiii e, 99


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

11801 © ISO/IEC:2002+A1:2008 ~9-
+A2:2010(E)

Table 75 — Informative PS ANEXT values at key frequencies...........cooooviiiiiiiiiincinenn, 99
Table 76 — Power sum alien far end crosstalk (PS AFEXT) ..o 99
Table 77 — Informative PS AFEXT values at key frequencies ..............ccooieiiiiiiiiiecee, 100
Table 78 — Matrix of backward compatible mated free and fixed connector (plug and jack)

[o2=1 o] 1 1= Ta LoT= Y PPN 102
Table 79 — Mechanical and optical characteristics of optical fibre connecting hardware ...... 104
Table 80 — Minimum return loss for balanced cords ..........coooiiiiiiii i 109
Table 81 — Informative values of return loss for balanced cords at key frequencies............. 109

Table 82 — Assumptions for cabling components used in the calculation of NEXT informative

Table A.4 — Informative insertion loss
implementation at key frequencies ...\ ...\

Table A.8 — Informative P

key frequencies . /\.....
Table A.9 — Info@v A

key frequencies ...,

122

Table A.10 — alues for permanent link with maximum implementation
o A (oY e TUT=T o LU= T A N PSP PPRPP 124
Table A.1 ént link or CP liNK ... 125
Table AN2 —tformative ACR-F values for permanent link with maximum implementation at
N R =10 LU= 1T T N PPN 126
Table A.13 — PSTACRSF for permanent link or CP linK.........ooiiiiiii i 127
Table A.14 — Informative PS ACR-F values for permanent link with maximum implementation
At KEY frEQUENCIES .ot 127
Table A.15 — Direct current (d.c.) loop resistance for permanent link or CP link .................. 128
Table A.16 — Informative d.c. loop resistance for permanent link with maximum

M D M e N AT ON L. e 128
Table A.17 — Propagation delay for permanent link or CP link ..o 129
Table A.18 — Informative propagation delay values for permanent link with maximum
implementation at Key freqQUENCIES ........couiiiiii e 130
Table A.19 — Delay skew for permanent link or CP link ..........coooiiiiiiiiiiiii e, 131

Table A.20 — Informative delay skew for permanent link with maximum implementation ...... 131


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

-10 - 11801 © ISO/IEC:2002+A1:2008
+A2:2010(E)

Table A.21 — PS ANEXT for permanent link or CP linK ........cccooiiiiiiiiiii e, 133
Table A.22 — Informative PS ANEXT values for permanent link at key frequencies.............. 133
Table A.23 — PS ANEXT,yq for permanent link or CP link ... 134
Table A.24 — Informative PS ANEXT4yq values for permanent link at key frequencies ........ 134
Table A.25 — PS AACR-F for permanent link or CP linK..........ccooiiiiiiiiiii e, 136
Table A.26— Informative PS AACR-F values for permanent link at key frequencies ............. 137
Table A.27 — PS AACR-F 5y for permanent link or CP link ... 137
Table A.28- Informative PS AACR-F4yq values for permanent link at key frequencies........ 138

Table F.4 — Ma
optical fibre

Table H.1 - Principal transmission performance requirements of 150 Q connecting hardware179

Table H.2 — Minimum return loss limits for links, permanent links and channels for the
different Cabling ClasSES ..o 181

Table H.3 — Maximum attenuation limits for links, permanent links and channels for the
different cabling ClasSSesS ... 181

Table H.4 — Minimum NEXT limits for links, permanent links and channels for the different
o= o] 11 g Vo o3 F= =31 == S 182

Table H.5 — Minimum ACR limits for links, permanent links and channels for the different
For=1 o] 11 g Vo o3 F= =1 == S 182

Table H.6 — Maximum propagation delay limits for links, permanent links and channels for
the different cabling ClasSes. .. ... i 183


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

11801 © ISO/IEC:2002+A1:2008 -11-
+A2:2010(E)

Table H.7 — Maximum d.c. loop resistance limits for links, permanent links and channels for

the different cabling ClasSes... ... i 183
Table H.8 — Minimum unbalance attenuation (LCL/LCTL) limits for links, permanent links and
channels for the different cabling ClasSes .......cccciiiiiiiii e 183
Table H.9 — Minimum PS NEXT, PS ACR, ELFEXT and PS ELFEXT limits for permanent

links and channels for the different cabling classes...........ccoiiiiiiiii i, 184

Table H.10 — Maximum delay skew limits for permanent links and channels for the different
Loz=1 o 11 o [ o1 F= T =1 Y- S 184

N


https://standards.iteh.ai/catalog/standards/iec/efac36ca-c491-4f6b-ba45-337fb9321369/iso-iec-11801-2002

-12- 11801 © ISO/IEC:2002+A1:2008
+A2:2010(E)

INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES

FOREWORD

1) 1SO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards. Their preparation is entrusted to technical committees; any ISO and IEC
member body interested in the subject dealt with may participate in this preparatory work. International governmental
and non-governmental organizations liaising with ISO and IEC also participate in this preparation.

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to natiQpal bodies, for voting. Publication

international consensus of opinion on the relevant subjects since each ie ica j epresentation from
all interested IEC and ISO member bodies.

4) IEC, ISO and ISO/IEC publications have the form of recommendations i e and are accepted by IEC
and ISO member bodies in that sense. While all reasonable efforts & e at the technical content of
IEC, ISO and ISO/IEC publications is accurate, IEC or ISO ¢a be sible¥for the way in which they are
used or for any misinterpretation by any end user.

5)
indicated in the latter.
6)
7)
8) No liability shall attach|to\]EC i ire ployees, servants or agents including individual experts and

members of their technical nit ; O member bodies for any personal injury, property damage or other
damage of any pé
of the publication

This consolidated version of ISO/IEC 11801 consists of the second edition (2002), its Amendment 1
(2008), its Corrigenda 1 (September 2002) and 2 (December 2002) and its Amendment 2 (2010).

The technical content is therefore identical to the base edition and its amendments and has been
prepared for user convenience.

It bears the edition number 2.2.

Exceptionally, this consolidated version gives no indication where the contents of the base
publication has been modified by amendments.

The significant changes with respect to the first edition and its amendments are listed in Annex H.
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