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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.

3)

4)

5) : ndertake to apply IEC, ISO and
ISO/IEC publications transparently to the n ax imum éxtent p i ir na |onaI and reglonal publlcatlons

should be clearly indicated in the latter.

6) 1SO and IEC provide no marking procedurg to indicatextheir approval and cannot be rendered responsible for
any equipment declared to be in conformit with/I subligation.

7) All users should ensure tha{ theyhave theMatest editio i3 publication.

ployees, servants or agents including individual experts

C or ISO member bodles for any personal |njury, property

International O/IEC 11801 was prepared by subcommittee 25: Interconnection of
equipment, of ISO/IEC joint technical committee 1: Information
technology.

This consolidated version of ISO/IEC 11801 consists of the second edition (2002) and its
Amendment 1(2008) as well as its Corrigenda 1 (September 2002), 2 (December 2002) and 3
(September 2008).

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

It bears the edition number 2.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

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

Annex I. Documents
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This International Standard has taken into account requirements specified in application
standards listed in Annex F. It refers to International Standards for components and test
methods whenever appropriate International Standards are available.

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

This International Standard has been approved by vote of the member bodies, and the voting
results for both the base publication and its Amendment 1 may be obtained from the address
given on the second title page.

@%
S
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INTRODUCTION

Within customer premises, the importance of the cabling infrastructure is similar to that of
other fundamental building utilities such as heating, lighting and mains power. As with other
utilities, interruptions to service can have a serious impact. Poor quality of service due to lack
of design foresight, use of inappropriate components, incorrect installation, poor
administration or inadequate support can threaten an organisation's effectiveness.

Historically, the cabling within premises comprised both application specific and multipurpose
networks. The original edition of this standard enabled a controlled migration to generic
cabling and the reduction in the use of application-specific cabling.

Q|

The subsequent growth of generic cabling designed in accordance with | 1801 has

NOTE ISO/IEC 11801, edition 1.2 consists of edition 1.0 (1

This second edition of ISO/IEC 11§
demands and opportunities.

economical;@
c) building profe 8

of cabling beforg

a) international starndards for cabling components developed by committees of the IEC, for
example copper cables and connectors as well as optical fibre cables and connectors (see
Clause 2 and bibliography);

b) standards for the installation and operation of information technology cabling as well as for
the testing of installed cabling (see Clause 2 and bibliography);

c) applications developed by technical committees of the IEC, by subcommittees of
ISO/IEC JTC 1 and by study groups of ITU-T, for example for LANs and ISDN;

d) planning and installation guides which take into account the needs of specific applications
for the configuration and the use of cabling systems on customer premises(ISO/IEC 14709
series).

Physical layer requirements for the applications listed in Annex F have been analysed to
determine their compatibility with cabling classes specified in this standard. These application
requirements, together with statistics concerning the topology of premises and the model
described in 7.2, have been used to develop the requirements for Classes A to D and the
optical class cabling systems. New Classes E and F have been developed in antBipation of

future network technologies. ocuments
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As a result, generic cabling defined within this International Standard

a) specifies a cabling structure supporting a wide variety of applications,

b) specifies channel and link Classes A, B, C, D and E meeting the requirements of
standardised applications,

c) specifies channel and link Classes E and F based on higher performance components to
support the development and implementation of future applications,

d) specifies optical channel and link Classes OF-300, OF-500, and OF-2000 meeting the
requirements of standardised applications and exploiting component capabilities to ease
the implementation of applications developed in the future,

s that ensure
quirements for

e) invokes component requirements and specifies cabling implementati
performance of permanent links and of channels that meet or exceed
cabling classes,

f) is targeted at, but not limited to, the general office environment.

This International Standard specifies a generic cabling syste ed to have a

usable life in excess of 10 years.

components, requirements for Class/E, and

requirements for optical fibre cabling. %

together with amendments to the
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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES

1 Scope

ISO/IEC 11801 specifies generic cabling for use within premises, which may comprise single
or multiple buildings on a campus. It covers balanced cabling and optical fibre cabling.

ISO/IEC 11801 is optimised for premises in which the maximum distance over which
telecommunications services can be distributed is 2 000 m. The principles/ofthis International
Standard may be applied to larger installations.

Cabling defined by this standard supports a wide range of servi¢
text, image and video.

a)

b) interfaces at the telecommunications outlet (TO)
c) performance requirements for indivi

d) implementation requirements and wptio

e) performance requirements for cabli

specified in this standard,

f) conformance requiremen

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60027 (all parts), Letter symbols to be used in electrical technology
IEC 60068-1, Environmental testing — Part 1: General and guidance
IEC 60068-2-14, Environmental testing — Part 2: Tests — Test N: Change of temperature

IEC 60068-2-38, Environmental testing — Part2: Tests — Test Z/AD: Composite
temperature/humidity cyclic test

IEC 60352-3, Solderless connections — Part 3: Solderless accessible insulation displacement
connections — General requirements, test methods and practical guidance

Documents
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IEC 60352-4, Solderless connections — Part 4: Solderless non-accessible insulation
displacement connections — General requirements, test methods and practical guidance

IEC 60352-6, Solderless connections — Part 6: Insulation piercing connections — General
requirements, test methods and practical guidance

IEC 60364-1, Electrical installations of buildings — Part 1. Fundamental principles,
assessment of general characteristics, definitions

IEC 60512-2:1985, Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 2: General examination, electrical continuity and
contact resistance tests, insulation tests and voltage stress tests
Amendment 1 (1994)

IEC 60512-25-1, Connectors for electronic equipment — Tests and
Test 25a — Crosstalk ratio

IEC 60512-25-2:2002, Connectors for electronic equipmer
Part 25-2: Test 25b — Attenuation (insertion loss)

and measurements —

IEC 60512-25-5, Connectors for electrs
Test 25e — Return loss

d measurements — Part 25-5:

IEC 60603-7-1:2002,
8-way, shielde

quality

IEC 60603-7-7:20Q2,\C0 or‘electronic equipment — Part 7-7: Detail specification for
8-way, shielg ed connectors, for data transmission with frequencies up to

IEC 60793
Attenuation

IEC 60793-1-41, Optical fibres — Part 1-41: Measurement methods and test procedures —
Bandwidth

IEC 60793-1-44, Optical fibres — Part 1-44: Measurement methods and test procedures — Cut-
off wavelength

IEC 60793-1-49, Optical fibres — Part 1-49: Measurement methods and test procedures —
Differential mode delay

IEC 60793-2 (all parts), Optical fibres — Part 2: Product specifications

IEC 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specification for
category A1 multimode fibres
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IEC 60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for
class B single-mode fibres

IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 60794-3 (all parts), Optical fibre cables — Part 3: Sectional specification — Outdoor cables
IEC 60825 (all parts), Safety of laser products
IEC 60874-1:1999, Connectors for optical fibres and cables — Part 1: Generic specification

IEC 60874-14 (all parts), Connectors for optical fibres and cables — 14: Sectional

specification for fibre optic connector — Type SC

IEC 60874-19 (all parts), Connectors for optical fibres and cah
specification for fibre optic connector — Type SCD(uplex)

Part 19-2: Fibre optic
adaptor (duplex) type SC for single-mode.fi : 3pecification

IEC 60874-19-3:1999, Connectors for optica cables — Part 19-3: Fibre optic
adaptor (duplex) type SC for multimod¢ fibre co S — Detail specification

Detail specifica

IEC 61076-3-104§on g ic squipment — Product requirements — Part 3-104:
frequencies up to 6Q

Amendment 2;2 0

IEC 61156-2:1995, Multicore and symmetrical pair/quad cables for digital communications —
Part 2: Horizontal floor wiring — Sectional specification3

Amendment 1:1999
Amendment 2:2001

1 A new edition (edition 3.0) to support measurements up to 1 000 MHz is under consideration.

2 There exists a consolidated edition 1.2 (2001) of IEC 61156-1 that includes edition 1.0 (1994) and its
amendments 1 (1999) and 2 (2001).

3 There exists a consolidated edition 1.2 (2001) of IEC 61156-2 that includes edition 1.0 ( i
amendments 1 (1999) and 2 (2001). Wﬁéijrﬁents
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IEC 61156-3:1995, Multicore and symmetrical pair/quad cables for digital communications —
Part 3: Multicore and symmetrical pair/quad cables for digital communications — Part 3: Work
area wiring — Sectional specification4

Amendment 1:1999
Amendment 2:2001

IEC 61156-4:1995, Multicore and symmetrical pair/quad cables for digital communications —
Part 4: Riser cables — Sectional specification®

Amendment 1:1999
Amendment 2:2001

IEC 61300-3-6:1997, Fibre optic inte
test and measurement procedures —
loss®

passive components — Basic
and measurements — Return

Amendment 1:1998
Amendment 2:1999

IEC 61300-3-34:2001,

test and measureme
Attenuation ofr y

devices and passive components — Basic
t 3-34: Examinations and measurements -

terconnecting devices and passive components
General and guidance - |Interconnecting devices

IEC 61935-2, Testing’of balanced communication cabling in accordance with ISO/IEC 11801 —
Part 2: Patch cords and work area cords

ISO/IEC TR 14763-1, Information technology — Implementation and operation of customer
premises cabling — Part 1: Administration

ISO/IEC TR 14763-2, Information technology — Implementation and operation of customer
premises cabling — Part 2: Planning and installation

4 There exists a consolidated edition 1.2 (2001) of IEC 61156-3 that includes edition 1.0 (1995) and its
amendments 1 (1999) and 2 (2001).

5 There exists a consolidated edition 1.2 (2001) of IEC 61156-4 that includes edition 1.0 (1995) and its
amendments 1 (1999) and 2 (2001).

6 There exists a consolidated edition 1.2 (1999) of IEC 61300-3-6 that includes edition 1.0 ( i
amendments 1 (1999) and 2 (1999). Iff@(fﬂi'ﬁ'ients
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ISO/IEC TR 14763-3, Information technology — Implementation and operation of customer
premises cabling — Part 3: Testing of optical fibre cabling

ISO/IEC 18010, Information technology — Pathways and spaces for customer premises
cabling

ITU-T Rec. G.652:1993, Characteristics of a single-mode optical fibre cable

3 Terms, definitions, abbreviations and symbols

3.1 Terms and definitions

For the purposes of this International Standard, the following definitigh

NOTE The abbreviation “Ig” in the equations signifies “logq“.

3.1.1

administration

methodology defining the documentation ‘ ing system and its
containment, the labelling of functional elements and t ich moves, additions

and changes are recorded

3.1.2
alien (exogenous) crosstalk
signal coupling from a disturbing pair

3.1.3 <>
alien (exogenous)fa

signal isolation be
channel, measur

urbed pair of another channel

NOTE This alsg applie t & rement of the signal isolation between a disturbing pair within a permanent
4 annel, and a disturbed pair within a permanent link or component, used to

3.1.4
alien (exogenous) néar-end crosstalk loss (ANEXT)

signal isolation between a disturbing pair of a channel and a disturbed pair of another
channel, measured at the near-end

NOTE This also applies to the measurement of signal isolation between a disturbing pair within a permanent link or
component, used to create a channel, and a disturbed pair within a permanent link or component, used to create another
channel.

3.1.5

application

system, including its associated transmission method, which is supported by telecom-
munications cabling

3.1.6
attenuation
decrease in magnitude of power of a signal in transmission between points
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NOTE Attenuation indicates the total losses on cable, expressed as the ratio of power output to power input.

3.1.7

attenuation to alien (exogenous) crosstalk ratio at the far-end (AACR-F)

difference, in dB, between the alien far-end crosstalk loss from a disturbing pair of a channel
and the insertion loss of a disturbed pair in another channel

NOTE This also applies to the calculation using the alien far-end crosstalk loss from a disturbing pair within a
permanent link or component, used to create a channel, and the insertion of a disturbed pair within a permanent
link or component, used to create another channel.

3.1.8
attenuation to alien (exogenous) crosstalk ratio at the near-end (AACR-N)
difference, in dB, between the alien near-end crosstalk loss from
channel and the insertion loss of a disturbed pair in another channel

disturbing pair of a

NOTE This also applies to the calculation using the alien near-end crosstal
permanent link or component, used to create a channel, and the inserti¢
permanent link or component, used to create another channel.

3.1.9
attenuation to crosstalk ratio at the far-end (ACR-F)
difference, in dB, between the far-end crosstalk
the insertion loss of a disturbed pair of the same

NOTE This also applies to the calculation usi
permanent link or component, used to create a—%

attenuation to crosstal

3.1.11

NOTE This also applies to the calculation using the pairs within a permanent link used to create a channel.

3.1.12

average power sum attenuation to alien (exogenous) crosstalk ratio far-end

the calculated average of the power sum attenuation to alien crosstalk ratio at the far-end of
the pairs of a disturbed channel

NOTE This also applies to the calculation using the pairs within a permanent link used to create a channel.

3.1.13
balanced cable
cable consisting of one or more metallic symmetrical cable elements (twisted pairs or quads)

3.1.14
building backbone cable
cable that connects the building distributor to a floor distributor
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NOTE Building backbone cables may also connect floor distributors in the same building.

3.1.15

building distributor

distributor in which the building backbone cable(s) terminate(s) and at which connections to
the campus backbone cable(s) may be made

3.1.16

building entrance facility

facility that provides all necessary mechanical and electrical servicesand which complies with
all relevant regulations, for the entry of telecommunications cables into a building

3.1.17
cable
assembly of one or more cable units of the same type and categor

NOTE The assembly may include an overall screen.

3.1.18
cable element
smallest construction unit (for example pair, quad or

NOTE A cable element may have a screen.

3.1.19
cable unit
single assembly of one or more cable Iem@f he e type or category

NOTE 1 The cable unit may have a s¢rgen.

3.1.20

cabling
system of teleco
connection of j

3.1.21
campus

premise contain e or more buildings

3.1.22
campus backbone cable
cable that connects the campus distributor to the building distributor(s)

NOTE Campus backbone cables may also connect building distributors directly.

3.1.23
campus distributor
distributor from which the campus backbone cabling starts

3.1.24
channel
end-to-end transmission path connecting any two pieces of application specific equipment

NOTE Equipment and work area cords are included in the channel, but not the connecting hardware into the

application specific equipment. Ocuments
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3.1.25

centralised optical fibre cabling

centralised optical fibre cabling techniques create a combined backbone/horizontal channel;
this channel is provided from the work areas to the centralised cross-connect or interconnect
by allowing the use of pull-through cables or splices

3.1.26

connecting hardware

connecting hardware is considered to consist of a device or a combination of devices used to
connect cables or cable elements

3.1.27

connection
mated device or combination of devices including terminations usg
cable elements to other cables, cable elements or application speci

3.1.28

consolidation point (CP)
connection point in the horizontal cabling subsystem
telecommunications outlet

3.1.29
cord
cable, cable unit or cable element with a

3.1.30
coupling attenuation
mitted power through the conductors and

the maximum radiated arid generated by the excited common mode

currents :

3.1.31
CP cable

cable connectjng t point to the telecommunications outlet(s)

3.1.32

CP link
part of the pern
the connecting hard

L link between the floor distributor and the consolidation point, including
are at each end

3.1.33

cross-connect

apparatus enabling the termination of cable elements and their cross-connection, primarily by
means of patch cords or jumpers

NOTE Incoming and outgoing cables are terminated at fixed points.

3.1.34

distributor

term used for a collection of components (such as patch panels, patch cords) used to connect
cables
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3.1.35

equal level far-end crosstalk ratio (ELFEXT)

difference, in dB, between the far-end crosstalk loss from a disturbing pair of a channel and
the insertion loss of a disturbing pair of the same channel

NOTE This also applies to the calculation using the far-end crosstalk loss from a disturbing pair within a
permanent link or component, used to create a channel, and the insertion loss of a disturbing pair within a
permanent link or component, of the same channel.

3.1.36
equipment cord
cord connecting equipment to a distributor

3.1.37
equipment room
room dedicated to housing distributors and application specific equi

3.1.38
external network interface
point of demarcation between public and private netwo

NOTE In many cases the external network interface is the\pqint of/copnectiqn between the network provider's
facilities and the customer premises cabling. G

3.1.39
fixed horizontal cable

cable connecting the floor distributor tq
if no CP is present

point if a CP is present, or to the TO

3.1.40

floor distributor
distributor used
equipment

izontal cable and other cabling subsystems or

3.1.41

applications

NOTE Generic cabling can be installed without prior knowledge of the required applications. Application specific
hardware is not a part of generic cabling.

3.1.42
horizontal cable
cable connecting the floor distributor to the telecommunications outlet(s)

3.1.43

hybrid cable

assembly of two or more cable units and/or cables of different types or categories in an
overall sheath

NOTE The assembly may include an overall screen.
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3.1.44
individual work area
minimum building space that would be reserved for an occupant

3.1.45

insertion loss

loss incurred by inserting a device between a source and load of equal impedance. The
device itself may have a different impedance from the load and source impedance

NOTE The terms operational attenuation or operational insertion loss are sometimes associated with this
definition.

3.1.46
insertion loss deviation
difference between the measured insertion loss of cascaded compOQe insertion

3.1.47

interconnect
technique enabling equipment cords (or cabling subs)
to the cabling subsystems without using a patch corg

yted and connected

3.1.48
interface

3.1.49
jumper

cable, cable unit cab
connect

3.1.50

keying
mechanical
connectio

3.1.51
link
transmission path between two cabling system interfaces, including the connections at each
end

3.1.52

longitudinal conversion loss

logarithmic ratio expressed in decibels of the common mode injected signal at the near end to
the resultant differential signal at the near end of a balanced pair

3.1.53

longitudinal conversion transfer loss

logarithmic ratio expressed in decibels of the common mode injected signal at the near end to
the resultant differential signal at the far end of a balanced pair
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3.1.54
multi-user telecommunications outlet assembly
grouping in one location of several telecommunications outlets

3.1.55

operating temperature

stabilised temperature of the cabling combining ambient temperature with any increase due to
the application being supported

3.1.56
optical fibre cable (or optical cable)
cable comprising one or more optical fibre cable elements

3.1.57
optical fibre duplex adapter
mechanical device designed to align and join two duplex conne

3.1.58

optical fibre duplex connector
mechanical termination device designed to transfer Optig
fibres

gn two pairs of optical

3.1.59
overfilled launch
controlled launch where the test fibre (is otfﬁ”

spect to both angle and position to
simulate LED launches

3.1.60
pair

two conductors @b
side circuit

3.1.61
patch cord
cable, cab
panel

ne. It generally refers to a twisted-pair or one

nt with connector(s) used to establish connections on a patch

3.1.62
patch panel
assembly of multiple connectors designed to accommodate the use of patch cords

NOTE The patch panel facilitates administration for moves and changes.

3.1.63
permanent link
transmission path between the telecommunications outlet and the floor distributor

NOTE The permanent link does not include work area cords, equipment cords, patch cords and jumpers, but
includes the connection at each end. It can include a CP link.

3.1.64
power sum alien (exogenous) far-end crosstalk loss (PS AFEXT)
power sum of the signal isolation between multiple disturbing pairs of one or more channels
and a disturbed pair of another channel, measured at the far-end
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NOTE This also applies to the calculation using the multiple disturbing pairs within one or more permanent links
or components and a disturbed pair within a permanent link or component, used to create another channel.

3.1.65

power sum alien (exogenous) near-end crosstalk loss (PS ANEXT)

power sum of the signal isolation between multiple disturbing pairs of one or more channels
and a disturbed pair of another channel, measured at the near-end

NOTE This also applies to the calculation using the multiple disturbing pairs within one or more permanent links
or components and a disturbed pair within a permanent link or component, used to create another channel.

3.1.66

power sum attenuation to alien (exogenous) crosstalk ratio at the far-end

difference, in dB, between the power sum alien far-end crosstalk loss frt ple disturbing
pairs of one or more channels and the insertion loss of a disturbed pai ’ annel
NOTE This also applies to the calculation using the power sum alien fd S multiple
disturbing pairs within one or more permanent links or components and the iRsertion y bed pair within

a permanent link or component, used to create another channel.

3.1.67
power sum attenuation to alien (exogenous) crosstal
difference, in dB, between the power sum S
disturbing pairs of one or more channg
channel

Ik loss from multiple
a disturbed pair in another

_alien near-end crosstalk loss from multiple
disturbing palrs within one or more permanent I'nks d the insertion loss of a disturbed pair within

3.1.68

power sum attenuation to

difference, in dB t nd crosstalk loss from multiple disturbing pairs
of a channel and i i a disturbed pair in the same channel

P’ components, used to create a channel, and the insertion loss of a
Qr component of the same channel.

pairs of a channeland the insertion loss of a disturbed pair in the same channel

NOTE This also applies to the calculation using the multiple disturbing pairs within one or more permanent links
or components, used to create a channel, and the insertion loss of a disturbed pair within a permanent link or
component, of the same channel.

3.1.70

power sum equal level far-end crosstalk ratio (PS ELFEXT)

power sum of all disturbing pairs of a channel, of the difference, in dB, between the far-end
crosstalk loss and the insertion loss of each disturbing pair

NOTE This also applies to the calculation using the multiple disturbing pairs within one or more permanent links
or components, used to create a channel, and the insertion loss of a disturbing pair within a permanent link or
component, of the same channel.

3.1.71
quad . , . Documents

cable element that comprises four insulated conductors twisted together
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NOTE Two diametrically facing conductors form a transmission pair.

3.1.72
screened balanced cable
balanced cable with an overall screen and/or screens for the individual elements

3.1.73
side circuit
two diametrically facing conductors in a quad that form a pair

3.1.74

small form factor connector
optical fibre connector designed to accommodate two or more optical fiky P\at least the
same mounting density as the connector used for balanced cabling

3.1.75
splice

3.1.76
telecommunications
branch of technology concerned with
signals, writing, images and sounds;
or other electromagnetic systems

NOTE The term telecommunications has no legal i R ¢ in this International Standard.

3.1.77
telecommunications

enclosed space f
and cross-conn

3.1.78

0 ions equipment, cable terminations, interconnect

transverse conversi
ratio between the common mode signal power and the injected differential mode signal power

3.1.80

twisted pair

cable element that consists of two insulated conductors twisted together in a determined
fashion to form a balanced transmission line

3.1.81
unscreened balanced cable
balanced cable without any screens

3.1.82
work area
building space where the occupants interact with telecommunications terminal equiﬁn‘g&tuments

Document Sharing Hub

Full document details: ISO_IEC 11801_2002+AMD1_2008 CSV


http://avadocuments2026.com/doc/iso-iec-11801-2002-amd1-2008-csv
http://avadocuments2026.com/doc/iso-iec-11801-2002-amd1-2008-csv

11801 © ISO/IEC:2002+A1:2008(E)

3.1.83
work area cord

— 27 —

cord connecting the telecommunications outlet to the terminal equipment

3.2 Abbreviations

AACR-F Attenuation to alien crosstalk ratio at the far-end

a.c. Alternating current

ACR Attenuation to crosstalk ratio

ACR-F Attenuation to crosstalk ratio at the far-end

ACR-N Attenuation to crosstalk ratio at the near-end

AFEXT Alien far-end crosstalk (loss) (
ANEXT Alien near-end crosstalk (loss) A< b (N
APC Angled physical contact ( \ \
ATM Asynchronous transfer mode

BCT Broadcast and communications technologies, s\qmet\n% r\=\fer\m\wl)2) as HEM
BD Building distributor \
B-ISDN Broadband ISDN N\ \\/
CD Campus distributor / ~ B

CP Consolidation point \ )/

CSMA/CD Carrier sense multlglé\qcceys\\(\ntb; coll,(sm(n \qleteg\,tlon

d.c. Direct current \ \ \ )

DCE Data circuit terminatigg\_equ\rgrﬁe\nt

DTE Data terminal equiprﬁent(\

DRL Distributed return losg

ELFEXT Equal lével REXT ~

ELTCTL EquaNevehTCTL

EMC ,Iileckrorh/ @x@qc c\ombqtib\m{y

EQP Eguiptent

ER E’qﬁl\m\eﬁ\ro\m/\ )

FD /Flooc distriblitor

FDDI ib}g Bi@trﬂ}qte\d*déta interface

FEXT < \Eé( e\d ésqss)alk attenuation (loss)

ffs. .\ |orfurther sfudy

FOIRL ﬁ\&e@p}ﬁc inter-repeater link

HEM Ho?ne Entertainment & Multimedia, see BCT
IC grated circuit

ICT Information and communications technology
IDC Insulation displacement connection

IEC International Electrotechnical Commission

IL Insertion loss

ILD Insertion loss deviation

IPC Insulation piercing connection

ISDN Integrated services digital network

ISLAN Integrated services local area network

ISO International Organization for Standardization
IT Information technology

JTC Joint technical committee

LAN Local area network

LCL Longitudinal to differential conversion loss
LCTL Longitudinal to differential conversion transfer loss Documents
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Min. minimum

MUTO Multi-user telecommunications outlet

N/A Not applicable

NEXT Near end crosstalk attenuation (loss)

OF Optical fibre

OFL Overfilled launch

PBX Private branch exchange

PC Physical contact

PMD Physical layer media dependent

PS AACR-F Power sum attenuation to alien crosstalk ratio at the far-end
PS AACR-F,.g |Average power sum attenuation to alien crosstalk ratio at'the far-end
PS ACR Power sum ACR

PS ACR-F Power sum attenuation to crosstalk ratio at the faye\hq \
PS ACR-N Power sum attenuation to crosstalk ratio at the ne\qr-éo?}\ )
PS AFEXT Power sum alien far-end crosstalk (loss) ( \ \
PS AFEXTporm |Normalized power sum alien far-end cros/sa'twaQ(\Qosg)\ \
PS ANEXT Power sum alien near-end crosstalk Ios\)\ \ \ >
PS ANEXTayg |Average power sum alien near- eng/rossx\(‘}o\s \

PS ELFEXT Power sum ELFEXT

PS FEXT Power sum FEXT (loss) ( \\// /\ N

PS NEXT Power sum NEXT (fass\ < =~ (. | VM 7

PVC Polyvinyl chloride

RL Return loss f

SC Subscriber connecto\\ orﬂ\lc\a{fltﬁe\}Qy{ector)

SC-D DupIex@C\QM\ N >

SFF Smaﬂ\for}\fa\\orrc\onr}e\\m\ )

TCL Transversa tonvexsion loss

TCTL ﬁ\gnéyerse@oﬁ\@rs}e\n\b@p%fer loss

TE errhigalequipment

TO }Fg\e\co?nmbr\ica\ﬁ/o}g\)ﬁtlet

TP-PMD Tw\ﬁt\eq péi( Meél medium dependent

3.3 Symbols

3.3.1 Variables

A
B
C

X Z2 >~ X IT TO

Full document details: ISO_|

coefficient of transmission matrix
length of backbone cable or coefficient of transmission matrix

length of the CP cable, designation for connector, or coefficient of transmission
matrix

coefficient of transmission matrix

combined length of patch cords/jumpers, equipment and work area cords
maximum length of the fixed horizontal cable

coefficient of cable attenuation increase

length of cable

number of the disturbing channel

number of disturbing channels

ratio of work area cable attenuation to fixed horizontal cable attenuation
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Y ratio of the CP cable attenuation to the fixed horizontal cable attenuation
Z complex impedance

DRL, constant of the distributed return loss

NVP velocity relative to speed of light ( = vic)

Zy characteristic impedance

Zsit curve fitted or average impedance

c speed of light in vacuum

e base of natural logarithm

f frequency

i current number of disturbing pair

i imaginary operator

k current number of disturbed pair

n total number of pairs (/ < k< n)

t time

v speed of propagation

k4 constant for the first coefficient of the cable| atténpatio
ky

k3

k

D

o attenu
p phase anglg’of
¥ 5
- ]

index to~denote the channel

CP index to denote the consolidation point

PL index to denominate a permanent link characteristic

TO index to denominate a characteristic, measured from the TO

avg index to denominate average of the associated parameter across all of the pairs in
the same channel or permanent link

cable index to denominate a cable characteristic

channel index to denominate a channel characteristic

connector index to denominate a connector characteristic
cord cable index to indicate a characteristic of the cable used for cords

in index to indicate an input condition
local index to denominate a locally measured characteristic
norm index to denominate scaling of the associated parameter Documents
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remote index to denominate a characteristic measured at a distance
term index to indicate a terminating condition
U index to denominate a temperature dependent characteristic

4 Conformance

For a cabling installation to conform to this International Standard the following applies.

a) The configuration and structure shall conform to the requirements outlined in Clause 5.
b) The performance of balanced channels shall meet the requirements specified in Clause 6.

This shall be achieved by one of the following:

1 a channel design and implementation ensuring that the prescrib
is met;

3 using the reference implementations of Clauseg G ti abling components
conforming to the requirements of Clauses ed upon a statistical
approach of performance modelling.

e conformance for Classes Ep and F

o achieved by option 1) above.
of optical> fibre cabling channels shall meet the

dled as specified in Clause 11.

meet the requirements of Clause 12.

Specifications marked "f.f.s." are preliminary specifications, and are not required for
conformance to this International Standard.

5 Structure of the generic cabling system

5.1 General

This clause identifies the functional elements of generic cabling, describes how they are
connected together to form subsystems and identifies the interfaces at which application-
specific components are connected to the generic cabling.

Applications are supported by connecting equipment to the telecommunications outlets and
distributors.

7 Amendment 2 to ISO/IEC 11801 is under consideration. Documents
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5.2 Functional elements
The functional elements of generic cabling are as follows:

e campus distributor (CD);
e campus backbone cable;
e building distributor (BD);
e building backbone cable;
e floor distributor (FD);

e horizontal cable;

e consolidation point (CP);

e consolidation point cable (CP cable)

e multi-user telecommunications outlet (MUTO);

e telecommunications outlet (TO).

Groups of these functional elements are connected togethe subsystems.

5.3 Cabling subsystems
5.3.1 General

Generic cabling systems contain up t0
backbone and horizontal cabling. The

Terminal
Equipment

o—p—&

>t >

Work
Horizontal cabling area
subsystem cabling

subsystem

e >

Generic cabling system

subsystem

Figure 1 — Structure of generic cabling

Connections between cabling subsystems are either active, requiring application-specific
equipment, or passive. Connection to application-specific equipment adopts either an
interconnect or a cross-connect approach (see Figure 5 and Figure 6). Passive connections
between cabling subsystems are generally achieved using cross-connections by way of either
patch cords or jumpers.

In the case of centralised cabling, passive connections in the distributors are achieved by
using cross-connections or interconnections. In addition, for centralised optical fibre cabling, it
is possible to create connections at the distributors using splices although this reduces the

ability of the cabling to support re-configuration. Documents
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5.3.2 Campus backbone cabling subsystem

The campus backbone cabling subsystem extends from the campus distributor to the building
distributor(s), usually located in separate buildings. When present, the subsystem includes:

e the campus backbone cables;

e any cabling components within the building entrance facilities;

e jumpers and patch cords in the campus distributor;

e the connecting hardware on which the campus backbone cables are terminated (at both
the campus and building distributors).

Although equipment cords are used to connect the transmission equipment to the cabling
subsystem, they are not considered part of the cabling subsystem| because they are
application specific. Where the building distributor does not exist,

5.3.3 Building backbone cabling subsystem

A building backbone cabling subsystem extends
distributor(s). When present, the subsystem includes

e the building backbone cables;

e the connecting hardware on whic
the building and floor distributors).

between floor di u
the basic hierarchjca

The horizon
outlet(s)

e jumpers and>patchycords in the floor distributor;
¢ the mechanical termination of the horizontal cables at the telecommunications outlet;

e the mechanical termination of the horizontal cables at the floor distributor including the
connecting hardware, for example of the interconnect or cross-connect;

e a consolidation point (optional);

e the telecommunications outlets.

Although work area and equipment cords are used to connect terminal and transmission
equipment respectively to the cabling subsystem, they are not considered part of the cabling
subsystem because they are application specific. Horizontal cables shall be continuous from
the floor distributor to the telecommunications outlets unless a consolidation point is installed
(see 5.7.6).
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5.3.5 Design objectives

Horizontal cabling should be designed to support the broadest set of existing and emerging
applications and therefore provide the longest operational life. This will minimise disruption
and the high cost of recabling in the work area.

Building backbone cabling should be designed for the entire life of the generic cabling system.
However, it is common to adopt short-term approaches that support current and foreseeable
application requirements, particularly where there is good physical access to pathways. The
selection of campus backbone cabling may require a longer-term approach than that adopted
for the building backbone, particularly if access to pathways is more limited.

5.4 Interconnection of subsystems

5.4.1 General

In generic cabling, the functional elements of the cabling subsyste
form a hierarchical structure as shown in Figure 2 and Figure

Where the functions of distributors are combined (seé
subsystem is not required.

mpus backbone
eabling subsystem

Building backbone
cabling subsystem

Horizontal
cabling subsystem

igure 2 — Hierarchical structure of generic cabling
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Campus backbone
cabling subsystem

Building backbone
cabling subsystem

Horizontal
cabling syb

prhbined backbone/horizontal
in the distributors. The
ections or interconnections. In addition,
gcate connections at the distributors

channels. The channels are provided
connections are achieved by using eithe

FD
— X
FD
— X h
CD/BD
ED L] >< / Campus backbone cable
1 | -
[ — X1 I=l=
Z

/ External network

Equi nt room
quipment roo Building entrance facility
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Figure 4 — Accommodation of functional elements

Distributors can be located in equipment rooms or telecommunications rooms. Guidance for
the accommodation of distributors is given in ISO/IEC TR 14763-2.

Cables are routed using pathways. A variety of cable management systems can be used to
support the cables within the pathways including ducts, conduits and trays. Requirements for
the pathways and the cable management systems are provided in ISO/IEC 18010.

Telecommunications outlets are typically located in the work area.

5.6 Interfaces

5.6.1 Equipment interfaces and test interfaces

subsystems.

Test interfaces to generic cabling are locat

consolidation points, where present ure s
horizontal cabling subsystem.
Equjpmentesqrd Cabling subsystem
EQP[d

e

Cabling subsystem

connection

QP = transmission/terminal equipment

igure 5 — Interconnect models

Equi Patch cord
quipment or iumper
EQP cord jump Cabling subsystem
Patch cord
z or jumper Cabling subsystem

Cabling subsystem

= connection

EQP = transmission equipment

Figure 6 — Cross-connect models
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Horizontal cabling El El El

m
H
T
dof
o
o
Clol
NelN
o
H
m

4
4
4
4
4

-4—m

Tl Tl = connection

Key:

El  Equipment interface
Tl  Test interface

Figure 7 — Equipment and

5.6.2 Channel and permanent link

& Qscific interfaces is detailed
in Clauses 6 and 8 in terms of the chanhel and the permahent ljnk.

The channel is the transmission path bet
Figure 7) and the termindNequipmen annel would consist of the horizontal
subsystem together with\wor A0 ‘ cords. For longer reach services the
channel would be forne iohof twg or more subsystems (including work area
and equipment cords he channel excludes the connections at the

application—spec@q

Connections to the™pdblic network for the provision of public telecommunications services are
made at the external network interface.

5.7 Dimensioning and configuring
5.7.1 Distributors

The number and type of subsystems that are included in a generic cabling implementation
depends upon the geography and size of the campus or building, and upon the strategy of the
user. Usually there would be one campus distributor per campus, one building distributor per
building, and one floor distributor per floor. If the premise comprises only a single building
which is small enough to be served by a single building distributor, there is no need for a
campus backbone cabling subsystem. Similarly larger buildings may be served by multiple
building distributors interconnected via a campus distributor.

The design of the floor distributor should ensure that the lengths of patch cords/jumpers and

equipment cords are minimised and administration should ensure that the design

maintained during operation. m@iﬁﬁ‘ents
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Distributors shall be located in such a way that the resulting cable lengths are consistent with
the channel performance requirements of Clauses 6 and 8.

In the case of the reference implementations described in Clause 7, distributors shall be
located to ensure that the channel lengths in Table 1 are not exceeded. However, not all
applications are supported over the maximum lengths shown in Table 1 using a single cable
type. Table 32, Table 33 and Table 34 indicate that the support of specific applications over
installed channels may require a mix of cabling media and performance specifications.

Table 1 — Maximum channel lengths

Channel L?QK
m

Horizontal /\\109\

Horizontal + building backbone + campus backbone

NOTE In some implementations of the horizontal cabling subsystem in Clausg~Z, %&F}Kn no UMTOS up
N\

to the maximum distance shown.

exceeding 1 000 m2, a minimum of one floor distribufor g vided for every 1 000 m?2
of floor space reserved for offices. If a floor j populated (for example a
lobby), it is permissible to serve this fi q e flog ributer located on an adjacent
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2nd floor

1st floor,

Building Building
entrance entrance
cable 1

ts iman installation with redundancy

bte types, see Clause 9. Hardware for
attachment for each conductor and shall

The work area hetelecommunications outlet to the terminal equipment.
Equipment ument to the generic cabling at distributors. Both are non-

permane Q sdtion-specific. Assumptions have been made concerning the
d he Yran performance of these cords; the assumptions are identified when
relevant. ance contribution of these cords shall be taken into account in the

design of the . Clause 7 provides guidance on cord length for reference
implementations ofgeferic cabling.

5.7.4 Patch cords and jumpers

Patch cords and jumpers are used within cross-connect implementations at distributors. The
performance contribution of these cords shall be taken into account in the design of the
channel. Clause 7 provides guidance on cord/jumper lengths for reference implementations of
generic cabling.
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5.7.5 Telecommunications outlet (TO)
5.7.5.1 General requirements

The design of generic cabling should insure that telecommunications outlets are installed
throughout the usable floor space. A high density of telecommunications outlets will enhance
the ability of the cabling to accommodate changes. Telecommunications outlets may be
presented individually or in groups.

e Each individual work area shall be served by a minimum of two TOs. For guidance on
work area size, see ISO/IEC TR 14763-2.

e The first outlet should be for 4 pair balanced cable terminated in accordance with 10.2.1.

e The second outlet may be for:

a) optical fibre or
b) 4 pair balanced cable terminated in accordance with 10.2.1;

e Each telecommunications outlet shall have a permanent
visible to the user.

e Devices such as baluns and impedance matching a
the outlet.

(see ISO/IEC 14763-1 for details of ‘s
means of inserts is allowed.

be selected from
fibre cabling). T

5.7.5.3 Multi-userTO assembly (MUTO)

In an open office environment, a single assembly of TOs may be used to serve more than one
work area. The implementation topology shall be selected from the options described
in 7.2.2.2 (for balanced cabling) and in 8.4 (for optical fibre cabling), and the assembly of TOs
shall be known as a multi-user TO assembly.

In addition, where the multi-user TO assembly is used:

a) a multi-user TO assembly shall be located in an open work area so that each work area
group is served by at least one multi-user TO assembly;

b) a multi-user TO assembly should be limited to serving a maximum of twelve work areas;

c) a multi-user TO assembly should be located in user-accessible, permanent locations such
as on building columns and permanent walls;

d) a multi-user TO assembly shall not be installed in obstructed areas:
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e) the performance contribution of work area cords, patch cords and equipment cords shall
be taken into account to ensure that the channel requirements of Clause 6 (for balanced
cabling) and Clause 8 (for optical fibre cabling) are met;

f) the length of the work area cord should be limited to ensure cable management in the
work area.

5.7.6 Consolidation point

The installation of a consolidation point in the horizontal cabling between the floor distributor
and the telecommunications outlet may be useful in an open office environment where the
flexibility of relocating TOs in the work area is required. One consolidation point is permitted
between a FD and any TO. The consolidation point shall only contain passive connecting
hardware and shall not be used for cross-connections.

In addition, where a consolidation point is used:

a) the consolidation point shall be located so that each work ar
one consolidation point;

b) the consolidation point should be limited to serving a

c) a consolidation point should be located in accessibletecati

d) for balanced cabling, the consolidation point sha
from it to the floor distributor;

e) a consolidation point shall be part

A telecommunications room should provide. all
control etc.) for passive cgmponents, ctivice
within it. Each telecommg atio shoulg

subsystem.

and external network interfaces housed
g direct access to the backbone cabling

An equipment ro is
are treated diffe
the equipment (for

leading to the campus or building distributor. Local regulations may require special facilities
where the external cables are terminated. At this termination point, a change from external to
internal cable can take place.

5.7.9 External services cabling

The distance from external services to a distributor can be significant. The performance of the
cable between these points should be considered as part of the initial design and
implementation of customer applications.
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6 Performance of balanced cabling

6.1 General

This clause specifies the minimum performance of generic balanced cabling. The performance
of balanced cabling is specified for channels, permanent links and CP links (see Figure 10).

Channel

A
A 4

Permanent Link

CP link

i
«

FD

EQP [C] C

Equipment Patch cord/
cord Jumper

Figure 10 — Balanced cab : cha ink and CP link

In the case of cable sharing, additions ) hould be taken into account for
balanced cabling. The additional cross i s for balanced cables are specified in
9.3.

The performance specjfications ix classes (A to F) for balanced cabling.
This allows the success ations over channels according to Annex F
which lists the apil'

The channel performransevrequi 9 bescribed in this clause may be used for the design
and verification of /& ion, of this International Standard. Where required, the test
methods defined : ig’ clause, shall apply. In addition, these requirements can

for acceptance™tgsting~af any implementation of this International Standard. Where required,
the test methods defined or referred to by Annex A, shall apply.

The specifications in this clause allow for the transmission of defined classes of applications
over distances other than those of 7.2, and/or using media and components with different
performances than those specified in Clauses 9, 10 and 13.

The channel, permanent link and CP link performance specification of the relevant class shall
be met for all temperatures at which the cabling is intended to operate.

There shall be adequate margins to account for temperature dependence of cabling
components as per relevant standards and suppliers’ instructions. In particular, consideration
should be given to measuring performance at worst case temperatures, or calculating worst
case performance based on measurements made at other temperatures.

Compatibility between cables used in the same channel or permanent link shall be maintained
throughout the cabling system. For example, connections between cables with different
nominal impedance shall not be made.
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6.2 Layout

The performance of a channel is specified at and between connections to active equipment.
The channel comprises only passive sections of cable, connecting hardware, work area cords,
equipment cords and patch cords. The connections at the hardware interface to active
equipment are not taken into account.

Application support depends on channel performance only, which in turn depends on cable
length, number of connections, connector termination practices and workmanship, and
performance. It is possible to achieve equivalent channel performance over greater lengths by
the use of fewer connections or by using components with higher performance (see also
Annex G).

derived from the component performance limits of Clause 9
implementations specified in Clause 7.

NOTE Component performance requirements for Category 65 and Categor)
to ISO/IEC 11801:2002.

is an optical fibre channel (see Clause
balanced cabling channel. There are fo
channel, and one at each end of the optica

\(BD

[ [ C TE
I
e TO #i
I
| fibre chanrel i Balanced cabling

channel

= connection

iCi = optional connection

OE EQP = Opto-electronic equipment

Figure 11 — Example of a system showing the location of cabling interfaces
and extent of associated channels

The performance of a permanent link is specified for horizontal cabling at and between the TO
and the first patch panel at the other side of the horizontal cable; it may contain a CP. The
performance of a CP link is specified for horizontal cabling at and between the CP and the
first patch panel at the other side of the horizontal cable. For backbone cabling the permanent
link is specified at and between the patch panels at each side of the backbone cable. The
permanent link and CP link comprise only passive sections of cable and connecting hardware.

The performance limits for balanced cabling permanent links and CP links are given in

A A.
nnex Documents
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The performance limits for balanced cabling permanent links and CP links are given in
Annex A. These limits are derived from the component performance limits of Clauses 9 and
10 using reference implementations specified in Clause 7.

NOTE Permanent link and CP link requirements for Class Ep and Class Fa will be available in amendment 2 to
ISO/IEC 11801:2002.

Most class F permanent links are implemented with two connections only. Additional
information concerning this implementation is given in Annex H.

6.3 Classification of balanced cabling
This standard specifies the following classes for balanced cabling.

Class A is specified up to 100 kHz.
Class B is specified up to 1 MHz.
Class C is specified up to 16 MHz.
Class D is specified up to 100 MHz.
Class E is specified up to 250 MHz.
Class Ep is specified up to 500 MHz.
Class F is specified up to 600 MHz.
Class Fp is specified up to 1 000 MH

A Class A channel is specified so that jf will prowide uinimum transmission performance to

Channels, perm i
a minimum of Clasg’ Dp

The parametersspecjfied in this subclause apply to channels with screened or unscreened
cable elements, with“or without an overall screen, unless explicitly stated otherwise.

The nominal impedance of channels is 100 Q. This is achieved by suitable design and
appropriate choice of cabling components (irrespective of their nominal impedance). For the
purposes of this standard, insertion loss is measured with source and load impedances of
100 Q.

The requirements in this subclause are given by limits computed to one decimal place, using

the equation for a defined frequency range. The limits for the propagation delay and delay
skew are computed to three decimal places. The additional tables are for information only and
have limits derived from the relevant equation at key frequencies. When required for
assessment, channels shall be measured according to IEC 61935-1, unless otherwise
specified in this clause.

6.4.2 Return loss

The return loss requirements are applicable only to Classes C, D, E and F. Documents
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The return loss (RL) of each pair of a channel shall meet the requirements derived by the
equation in Table 2.

The return loss requirements shall be met at both ends of the cabling. Return loss (RL) values
at frequencies where the insertion loss (/L) is below 3,0 dB are for information only.

When required, the return loss (RL) shall be measured according to IEC 61935-1.
Terminations of 100 Q shall be connected to the cabling elements under test at the remote

end of the channel.

Table 2 — Return loss for channel

Class Frequency Minimum return loss
MHz dB A
c 1< £ <16 15,0 \\
1< £ <20 17,
° 20 < £ <100 3<%§Q\{ Q\
1< £ <10 /\Q N\ \
E 10 < f < 40 /\( 94 sng\/
v N (el
1Sf\%) 19,0
- 10 < f@ 24 -519(f)
0=/ §\398\\ 32-101g(/)
ST
‘s\\ — 19,0
> k&< Yas 24-5i7)
s W,z 32-101g(f)
/\ 261,21 < 600 8,0
x > 1< £ <10 19,0
10 < f < 40 24 -51g(f)
FA 40 < f < 2512 32-101g(f)
251,2 < f < 631 8,0
631< f <1000 36 - 101g(f)
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