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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 preparatian.

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISQAEC JTC 1.

3)

4)

5) e 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/l subligation.

7) All users should ensure tha{ theyshave theMatest edition of this 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-

Thisyconsolidated 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 |.
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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.

@%
o
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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, mterruptlons to service can have a serious impact. Poor quallty of service due to lack

UI Ueblgll IUlUblglll usce Uf IlldpplUplldlc bUIIIpUIICIILb IIIbUIchL IllbldlldllUll POOI
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) internatioenal stardards 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
F

nlannlnn anH mectallatinn Aaidac \Alhlr\h 'I'ol/a |n+n account +|'\n nnan\ r\'F or\nr\lflr\ annlicatione
pPia Hg—ahRe—hRStaratHoh GtHGeS—W SpPeGHHE—apPPHEAHORS

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 anticipation of
future network technologies.
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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
gquirements 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.

corrections to ISO/IEC 11801:2002.
balanced cabling models, requirements™and
components, requirements for Class/Ex and
requirements for optical fibre cabling.

W

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

T—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/0fthis Intefnational
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‘réferences, 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 60068-2-38, 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
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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 electrQnic>e d measurements — Part 25-5:

8-way, shieldea 6

IEC 60603-7-1:20‘i , ¢ clectromc equipment — Part 7-1: Detail specification for
quality

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

IEC 60793
Attenuation

IEC 60798=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 (Q“ pnrfq), ()’m‘ir‘al fibre cabhles — Part 3: Sectional e’nnr‘ifir‘nfinn — Quitdoor 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 6 — Detail specification

Detail specifica

IEC 61076-3-104§on ¢ 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 —
Part2:/Horizontal floor wiring — Sectional specification3

Ameéendment 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 (1995) and its
amendments 1 (1999) and 2 (2001).
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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, JTesting’of balanced communication cabling in accordance with ISO/IEC 11801 —
Part 2: Pateh cords and work area cords

ISOUEC 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 (1997) and its
amendments 1 (1999) and 2 (1999).
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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.

315

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 anather 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

disturbings-pair of a

r within a

NOTE This also applies to the calculation using the alien near-end crosstal 2
ir within a

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 Thisalso applies to the calculation using the pairs within a permanent link used to create a channel.

3.1492

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

Tlas } L TN } e ; ila ; o dial o 4 I }
S Ao appPrieS o e carcuratoT STy te Pait S Wit a periraiett iR uSTU 1o create a CciarmeT:

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 contair e or more buildings

3.1.22
campus backbone cable
cablethat 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.
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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

3.1.38

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 alsa 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. 6

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

fizontal cable and other cabling subsystems or

3.1.41

applications

NOTE GeneTic cabling can be installed without prior knowledge of the required applications. Application specific
hardware.isyhot a part of generic cabling.

3.4:42
horizontal cable
table connecting the floor distributor to the telecommunications outlet(s)

Lo |

A
J. 1.9

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 ¢his
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

3:31.52

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 overfilled
simulate LED launches Q

3.1.60
pair

two conductors @b
side circuit

3.1.61
patch cord
cable, cab
panel

spect to both angle and position to

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

NQIE 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 cignql isolation between mnlfilnlp dichlrhing pnirc of ane or maore 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 chahneland 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
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 hhat-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 equipment
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3.1.83
work area cord

— 27 —

cord connecting the telecommunications outlet to the terminal equipment

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\m@ rX\fer\r'e\«:I)B 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 ,Iileckroﬁﬁ/ bx@qc c\ombqtlb\hgy

EQP Eguiptent =

ER ]E’qﬁl\m\eh\ro\m/\ )

FD /Flooc distriblitor

FDDI ib}g Bi@trﬂ){{te\d*déta interface

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

ffs. /" _\|Eorfurther sfudy

FOIRL ﬁi&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

L Insertion loss

ILD Insertion loss deviation

IPC Insulation piercing connection

:SD?‘I‘ hlf.cylatcd oCl vi\,ca dlyltd: IICtVVUI:\

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



https://standardsiso.com/api/?name=4d3e9481d8a561b7934697711b6e9733

- 28 - 11801 © ISO/IEC:2002+A1:2008(E)

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 AN S
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-éoﬁ\ )
PS AFEXT Power sum alien far-end crosstalk (loss) ( \ \
PS AFEXTporm |Normalized power sum alien far-end cros/sa'twaQ(\Qoss\)\ \

PS ANEXT Power sum alien near-end crosstalk Ios\)\ \ \ >

PS ANEXTayg |Average power sum alien near- ent}/ross@k\(‘}o\s \

PS ELFEXT Power sum ELFEXT

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

PS NEXT Power sum NEXT (fass\ <~ (O~

PVC Polyvinyl chloride

RL Return loss f

SC Subscriber connecto\\ oﬂ\lc\a{flﬁke\éqpﬁector)

SC-D DupIex@C\QM\ N >

SFF Smaﬂ\for}\fa\\orrc\onr}e\\m\ )

TCL Transversa tonversida [oss

TCTL ﬁgnéyerse@on\&ers}e\n\b@p%fer loss

TE [éshinalequipment >

TO }Fg\te\co?nmu\\ica\fi/o}g\)ﬁtlet

TP-PMD Tw\§t\eq péi( Meél medium dependent

N\

3.3 Symbols

3.3.1 Variables

A coefficient of transmission matrix

B fength of backbone cable or coefficient of transmission matrix

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

D coefficient of transmission matrix

F combined length of patch cords/jumpers, equipment and work area cords

H maximum length of the fixed horizontal cable

K coefficient of cable attenuation increase

L length of cable

/ number of the disturbing channel

N number of disturbing channels

X 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

kC

1% temperature in °C

¥ _coeff temperature coef

/] phase angle i

a attenu

p phase angle

Y

T

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
local

norm

index to indicate an input condition
index to denominate a locally measured characteristic

index to denominate scaling of the associated parameter
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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 ati abling components
conforming to the requirements of Clauses ed upon a statistical
approach of performance modelling.

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
confgrmance 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.
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5.2 Functional elements
The functional elements of generic cabling are as follows:

e campus distributor (CD);
h

<))
(]
k-
b
(0]
P
®
[)]
<))
(o8
®

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

O + r BaQQi\L O

egqtHpment—er—passivre—ConrnectHon—te—appheation-specifie—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.
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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 equippent to the eabling
subsystem, they are not considered part of the cabling subsystem| because.lthey 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, andpatchycords in the floor distributor;
¢ the méchanical termination of the horizontal cables at the telecommunications outlet;

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

®)' 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

N
I o
1=4
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D

\ D

/—
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7
'FD)----!FD} (FD;————

Building backbone
cabling subsystem

Horizontal
cabling syb

Centralised cabling structures as shQwn\{n e prhbined backbone/horizontal
channels. The channels are provided 2 3 j in the distributors. The
connections are achieved by using eithe

FD
— X -

FD
— X+

CD/BD
ED L] >< / Campus backbone cable
1 | -
[ — X1 |=l=
// External network

Equi t 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.

Tables 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,/Figure s
horizontal cabling subsystem.
Equjpmentsqrd Cabling subsystem
EQP[d

SN

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
bl
NelN
o
H
m

i CP , TO
— —t
Tl Tl Tl Tl Tl
Backbone cabling El El

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 permanent 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 iomof twg or more subsystems (including work area
and equipment cords he channel excludes the connections at the

application—spec@q

Connections._to the™public 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 lengths are
maintained during operation.
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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

annlicatinne ara ciinnartad Avar thao mavimiim lanathoc chowvan 1n Tohla 1 cina o cinala cohla
roatrtoo— =4 v-er—He—rraxXrotr e gt oo oYW raote——oot ooTHgTe

TP O oot PP oTtet—o 9 LRAS ) LRAC ) TTooTe

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

to the maximum distance shown.

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

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 fic q e flog ributer located on an adjacent
floor. The functions of multiple distribytors i igure 8 shows an example of
generic cabling. The building in the hows\an gxample with each distributor
housed separately. The building in the background, shows an example where the functions of
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2nd floor

1st floor,

Building Building
entrance entrance
cable 1

{s 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.

5.7.4Patch cords and jumpers

Pateh 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
1hrn||ghn||f the usable floor space A high dnneify 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.

For balanced cable, 2 pairs per TO may be usedas Alte i 4 pairs. However, this
i ions (see Annex F). Care

(see ISO/IEC 14763-1 for details of ‘s i i requireprents). Pair reassignment by
means of inserts is allowed.

be selected from
fibre cabling). T

5.7.5.3 Multi-userJO 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
control etc.) for passive cgmponents,
within it. Each telecommg atio

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 Qpprifipq the minimum pprfnrmnn(‘p of gpnprir‘ balanced r‘nhling The pprfnrmnnr‘p

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 cabling: 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 specifieations 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.

Jhe 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—shatt—be—adequate—margims—to—account—for —temperature dependence —of —cabting
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
| fibreychanrel 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
Annex A.
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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

ISUMEC TToUT ZUUZ.

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 jt will provide uinimum transmission performance to

Channels, perm i
a minimum of Clasg’ Dp

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

Thennominal 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.
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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

c 1< £ <16 15,0 \\
1< £ <20 17,

° 20 < £ <100 3<%§Q\{ Q\\

1< £ <10 /\%\\ \

E 10< £ <40 ( /(?4 5b(\Q\/
OV WL

1Sf\%) 19,0

10 < f@

24 -51g(f)

O

N
EA< 40<f§\398\\ N \ 32-101lg(/)
\i981<f\§\\5k \)\/ 6,0

K§\\ 19,0
K\/\< IR 24-51g(/)

\c W,z 32-101g(f)
/\ \2%,2/5/]' < 600 8,0

> 1< /<10 19,0

10 < £ < 40 24 -51g(f)
FA 40 < <2512 32-101g(f)
251,2 < f < 631 8,0

631< f <1000 36 —101g(f)



https://standardsiso.com/api/?name=4d3e9481d8a561b7934697711b6e9733

- 46 - 11801 © ISO/IEC:2002+A1:2008(E)

Table 3 — Informative return loss values for channel at key frequencies

Frequency Minimum return loss
MHz dB
ClassC | Class D | ClassE | Class Ep | Class F | Class Fp
1 15,0 17,0 19,0 19,0 19,0 19,0
16 15,0 17,0 18,0 18,0 18,0 18,0
100 N/A 10,0 12,0 12,0 12,0 12,0
250 N/A N/A 8,0 8,0 8,0 8,0
500 N/A N/A N/A 6,0 8,0 8,0
600 N/A N/A N/A N/A 8,0 (8,0
1000 N/A N/A N/A N/A N/AA N Q‘S\

6.4.3 Insertion loss/attenuation

e unbalanced attenuati
e coupling atte<>tio
For the calculatiory of” X
insertion loss (/L) she

The insertio
equation i

When require
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Table 4 — Insertion loss for channel
Frequency Maximum insertion loss 2
Class MHz dB
A f =01 16,0
=0, 55
B
S =1 5,8
C 1<r=<16 1,05><(3,23\/?)+4><0,2
D 1< <100 1,05><(1,9108 f+0,0222x f+0,2 \/?)+4><0,04><\/?
/ VAN
E 1< f <250 1,05 x (1,82 f+00169xf+025/f)+</x\& J\
Ea 1< f <500 105x(182 f+00091xf+025/ww\i
F 1< f <600 1,05><<1,8 £ +001x [+ ,2&&&&?7\)
' )\ N '
Fa 1< f <1000 1,05><(1,8 f+000}xw+w\/?
a Insertion loss (/L) at frequencies that correspond to ulat vhe\)ess than 4,0 dB
shall revert to a maximum requirement of 4, Ofd-B\

Table 5 — Informative insertbr\%\ﬁi&wﬁt key frequencies

\ @ W loss
Frequency
MHz Class A éla\ss\B\( Class Class D)\ Class E | Class Ep | Class F | Class Fp
0.1 160 [[N\sa | \WinCN\ " | N N/A N/A N/A
1 NIn 5,80 a2 N 4.0 4,0 4,0 4,0 4,0
16 WANONA NTMa D[ 9 8,3 8,2 8,1 8,0
100 AN | WA NJA 24,0 21,7 20,9 20,8 20,3
250 NA WA [~—Ria N/A 35,9 33,9 33,8 32,5
500 A NN Nia N/A N/A 49,3 49,3 46,7
600 A | \wia N/A N/A N/A N/A 54,6 51,4
1000 - WA TV N/A N/A N/A N/A N/A N/A 67,6
6.4.4 NEXT \)

6.4.4.1/ Pair-to-pair NEXT

The NEXT of each pair combination of a channel shall meet the requirements derived by the

equation in Table 6.

The NEXT requirements shall be met at both ends of the cabling. NEXT values at frequencies

where the insertion loss (/L) is below 4,0 dB are for information only.

When required, the NEXT shall be measured according to IEC 61935-1.
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Table 6 — NEXT for channel

Frequency Minimum NEXT 2
Class MHz dB
A 7 =01 27,0
B 01< f <1 25-151g(f)
c 1< £ <16 39,1-16,41g(f)
65,3 -151g(f) 83-201g(f)
D 1< £ <100 —-201g | 10 -20 +2x10 —20
74,3 -151g(f)
E 1< f <250 -20lg| 10  -20
EA 1< f <500
F 1< <600
Fa 1< f <1000 +2x10 -20 c.d
a NEXT at frequenci
minimum
b Whenever thé £
c
d

Table 7 —Informative NEXT values for channel at key frequencies

Minimum channel NEXT

Frequency dB

MHz Class A | ClassB | ClassC | Class D | ClassE | Class Ep | Class F | Class Fp

0,1 27,0 40,0 N/A N/A N/A N/A N/A N/A

1 N/A 25,0 39,1 63,3 65,0 65,0 65,0 65,0

16 N/A N/A 19,4 43,6 53,2 53,2 65,0 65,0

100 N/A N/A N/A 30,1 39,9 39,9 62,9 65,0

250 N/A N/A N/A N/A 33,1 33,1 56,9 59,1

500 N/A N/A N/A N/A N/A 27,9 52,4 53,6

600 N/A N/A N/A N/A N/A N/A 51,2 52,1

1 000 N/A N/A N/A N/A N/A N/A N/A 47,9
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6.4.4.2 Power Sum NEXT (PS NEXT)

The PS NEXT requirements are applicable only to Classes D, E

The PS NEXT of each pair of a channel shall meet the requirements derived by the equation

inTahle 8

and F.

The PS NEXT requirements shall be met at both ends of the cabling. PS NEXT values at

frequencies where the insertion loss (/L) is below 4,0 dB are for

PS NEXT, of pair k is computed as follows:

—NEXT

ik

PSNEXTk =-101g zn:10 10
i=1i#k
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
n is the total number of pairs;

NEXT,, is the near end crosstalk loss coupled fr

information only.

Class Frequency

MHz

62
10

—1519(s)
-20

+2x10

80 -201g(f)
-20

72,3-151g(f)

10 -20

+2x10

90 - 201g(f)
-20

72,3 -151g(f)

90 - 201g(f)

EA -20lg|10  -20 +2x10

_20 b, d

99,4 —151g(f)

99,4 —151g(f)

1< f <600 -20ig/10  —20

+2x10

-20

102,4 — 151g(f)

113,3 - 201g(f)

1< £ <1000

Fa -20Ig | 10 -20 +2x10

-20

c,

minimum requirement of 62,0 dB.

1,4((f - 450)/50) from the equation stated above for the range of 450 M

The terms in the equations are not intended to imply component perfor

PS NEXT at frequencies that correspond to calculated values of greater than 62,0 dB shall revert to a

Whenever the Class Ep channel insertion loss at 450 MHz is less than 12 dB, subtract the term

Hz to 500 MHz.

Whenever the Class Fp channel insertion loss at 900 MHz is less than 17 dB, subtract the term
2,8((f- 900)/100) from the equation stated above for the range of 900 MHz to 1 000 MHz.

mance.
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Table 9 — Informative PS NEXT values for channel at key frequencies

Minimum PS NEXT

Frequency dB
MHz Class D Class E Class Ep Class F Class Fp
1 60,3 62,0 62,0 62,0 62,0
16 40,6 50,6 50,6 62,0 62,0
100 27,1 37,1 37,1 59,9 (62,0
250 N/A 30,2 30,2 53,9 /\\56r1\
500 N/A N/A 24,8 49,4/ \\\ 508
600 N/A N/A N/A 482 \ |\ AL
1000 N/A N/A N/A \Ql/A AL \g,,g

6.4.5 Attenuation to crosstalk ratio at the near-end \

6.4.5.1 General

class
The ACR
ACR-NIk Of pa
ACR-N;;, = NEXTy, — IL, (2)
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;

NEXT,, is the near-end crosstalk loss coupled from pair i into pair k;

IL, is the insertion loss of pair k.
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Table 10 — Informative ACR-N values for channel at key frequencies

Minimum ACR-N
Frequency dB
MHz
Class D Class E Class Ea Class F Class Fa

1 09,5 01,0 01,0 01,0 01,0

16 34,5 44,9 45,0 56,9 57,0
100 6,1 18,2 19,0 42,1 44,7
250 N/A -2,8 -0,8 23,1 26,7
500 N/A N/A -21,4 3,1 6,9
600 N/A N/A N/A 3,4 m
1 000 N/A N/A N/A N/A /\\—19}@

6.4.5.3 Power sum ACR-N (PS ACR-N)

The PS ACR-N of each pair of a channel shall meet the\difference\ of tHe PS NEXT
requirement of Table 8 and the insertion loss (/L) requi of the respective
class. The PS ACR-N requirements shall be met at botk

(3)
where
k is the nu
PS NEXT, is the po
ILy is t
Table ‘@a\ values for channel at key frequencies
Minimum PS ACR-N
Frequehc dB
z
Class D Class E Class Ex Class F Class Fa
Q N X 56,3 58,0 58,0 58,0 58,0
RSN 31,5 42,3 42,4 53,9 54,0
100> 3,1 15,4 16,2 39,1 41,7
250 N/A -5,8 -3,7 20,1 23,7
500 N/A N/A -24,5 0,1 3,9
600 N/A N/A N/A -6,4 -2,3
1000 N/A N/A N/A N/A -22,6
6.4.6 Att - -F)

6.4.6.1 General

ACR-F requirements are applicable to Classes D, E, Ep, F and Fp only.

NOTE ACR-F and PS ACR-F replace parameters ELFEXT and PS ELFEXT respectively, which were specified in
prior editions of this standard. Whereas ELFEXT is computed using the insertion loss of the disturbing pair, ACR-F
is computed using the insertion loss of the disturbed pair. Because both disturbing pairs and disturbed pairs are
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subject to the same insertion loss requirements (see Table 4), the specified requirements in Table 12 and Table 14
for Classes D, E and F have not been changed.

6.4.6.2 Pair-to-pair ACR-F

The ACR-F of each pair combination of a channel shall meet the requirements derived by the

acHatbtianae—in-tlabla42

O totoTTS T raoTc— Tz~

ACR-Fj, of pairs i and k is computed as follows:

ACR-Fj = FEXTj, —IL; (4)
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
FEXT;, is the far-end crosstalk loss coupled from pair / intg
ILg is the insertion loss of pair k.
Table 12 — ACR-F for e
Class Frequency iv A R-
MHz (’K
&63 sgzolg& 75,1-201g(f)
D 1< f <100

>

\5\

83,1-201g(f)

E 13/‘sﬁ 10 =20 +4x10 -20
v \ 67,8 —201g(f) 83,1-201g(f)

Ea 1< £ 50 20Ig 10 -20 +4x10 -20
\ \> 94 - 201g(f) 90— 151g(f)

Q&_ < 800 ~20lg| 10 —-20  +4x10 -20
\/ 95,3 - 201g (1) 103,9 - 201g (1)

Fa 1< £ <1000 -201g| 10 -20 +4x10 -20

a2 ACR-F at frequencies that correspond to measured FEXT values of greater than 70,0 dB are for
information only.

b The ACR-F limit at frequencies that correspond to calculated values of greater than 65,0 dB shall
revert to a minimum requirement of 65,0 dB.
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Table 13 — Informative ACR-F values for channel at key frequencies

Minimum ACR-F
Frequency dB
MHz
Class D Class E Class Ea Class F Class Fa

1 or,4 03,3 03,3 05,0 05,0

16 33,3 39,2 39,2 57,5 63,3
100 17,4 23,3 23,3 44,4 47,4
250 N/A 15,3 15,3 37,8 39,4
500 N/A N/A 9,3 32,6 33,4
600 N/A N/A N/A 31,3 m
1 000 N/A N/A N/A N/A NZ?A

6.4.6.3 Power sum ACR-F (PS ACR-F)

The PS ACR-F of each pair of a channel shall meet the require
in Table 14.

ed\hy the equation

PS ACR-F, of pair k is computed as follows:

(%)

where
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Table 14 — PS ACR-F for channel

Class Frequency Minimum PS ACR-F &b
MHz dB
(608 20ig(y 72,1-201g(f)
D 1< £ <100 -20|gL10 -20 +4x10 -20 J

64,8 — 201g(f) 80,1-201g(f)
E 1< f <250 - 201g| 10 -20 +4x10 -20
N
64,8 —201g(f) 80,1~201g(/
Ea 1< <500 —201g| 10 -20 +4x10 -

N\
91-201g(/) &-Mﬂ
F 1< f <600 ~201g N
‘ ﬂ@}g—zmg(f)
‘. 1< £ <1000 \“’\_/Q} Y

b The PS ACR-FNimit
62,0 dB shall revext to.a

Table 1;Ms\c F values for channel at key frequencies
A,

Minimum PS ACR-F
requency dB

3 \C\Ia;% D Class E Class Ea Class F Class Fa
Q \ \ 54,4 60,3 60,3 62,0 62,0

N 30,3 36,2 36,2 54,5 60,3
N00) 14,4 20,3 20,3 41,4 44,4

250 N/A 12,3 12,3 34,8 36,4
500 N/A N/A 6,3 29,6 30,4
600 N/A N/A N/A 28,3 28,8
1000 N/A N/A N/A N/A 24,4

6.4.7 Direct current (d.c.) loop resistance

The d.c. loop resistance of each pair of a channel shall meet the requirements in Table 16.

When required, the d.c. loop resistance shall be measured according to IEC 61935-1.
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Table 16 — Direct current (d.c.) loop resistance for channel

Maximum d.c. loop resistance
Q

Class A [ Class B | Class C | Class D, E, Ex, F, Fp

560 170 40 25

6.4.8 Direct current (d.c.) resistance unbalance

pair of a channel shall not exceed 3 % or 0,200 Q, whichever is ¢
shall be achieved by design. The maximum d.c. resistance unbalan
channel is f.f.s.

6.4.9 Current carrying capacity

The minimum current carrying capacity for channels/6f Classe shall be 0,175 A
d.c. per conductor for all temperatures at which (the(ca used. This shall be
achieved by an appropriate design.

6.4.10 Dielectric withstand

channels shall be a minimum of

1 000 V d.c. conductor-to-conductor and imum of 1000V d.c. conductor-to-
screen or conductor to i ent. This requirement shall be met by
design.

6.4.11 Power C@i
Void.

6.4.12 Propagation\de

Table 17 — Propagation delay for channel

Class Fre'?/ltﬁezncy Maximum proupsagation delay
A f =01 20,000
B 0,1< f <1 5,000
C,D,E, Ea F, Fa | 1</ <NOTE 0,534 + 0,036/ + 40,0025
NOTE The equation for propagation delay applies to the upper frequency of the class.
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Table 18 — Informative propagation delay values for channel at key frequencies

Maximum propagation delay
Frequency us
MHz
Class A | ClassB | ClassC | Class D | ClassE | ClassEp | Class F | Class Fp

0,1 20,000 5,000 N/A N/A N/A N/A N/A N/A

1 N/A 5,000 0,580 0,580 0,580 0,580 0,580 0,580

16 N/A N/A 0,553 0,553 0,553 0,553 0,553 0,553

100 N/A N/A N/A 0,548 0,548 0,548 0,548 0,548

250 N/A N/A N/A N/A 0,546 0,546 0,546 0,546

500 N/A N/A N/A N/A N/A 0,546 0,546 0,546

600 N/A N/A N/A N/A N/A N/A . “0?4‘5\ 0,545

1 000 N/A N/A N/A N/A N/A N/< N/A 0,\5\$5

6.4.13 Delay skew

When required, the delay skew shall

b easured i
Table 19%\

Class Frequency \ Wdelay skew

P (WK%

A \< :\;\6 N \\/ N/A

B [ Ws 1 ~— N/A
<c> 1< ,<s 1\ S 0,050 2
9\< \Q\QS%Q/\\/ 0,050 @ ¢
QE \ 12\&% 0,050 2 ¢
\EQ 1\\ S\}00 0,050 & ¢
\Q \\g /<600 0,030 b ¢
NP\ N4 7 <1000 0,030 b:¢

o

o

temperature variation.

ThisAs the result of the calculation 0,045 + 4 x 0,001 25.
This is the result of the calculation 0,025 + 4 x 0,001 25.

Delay skew of any given installed cabling channel shall not vary by more
than 0,010 us within this requirement, due to effects such as the daily

6.4.14 Unbalance attenuation and coupling attenuation

6.4.14.1 General

This standard specifies unbalance attenuation (TCL and ELTCTL) for unscreened systems
and coupling attenuation for screened systems. For further information on these parameters
see Annex D.
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6.4.14.2 Unbalance attenuation, near-end

The unbalance attenuation near-end is measured as transverse conversion loss (TCL). The
TCL of a channel shall meet the requirements in Table 20. The TCL requirements shall be met
at both ends of the cabling.

Performance requirements for TCL are applicable to Class A, B, C, D, E, Eax, F and Fp

channels and shall be achieved by design and installation in accordance with manufacturer’s
instructions.

Table 20 — TCL for channel for unscreened systems

Class Frequency Minimum TCL
MHz dB

A /=01 %@f\\

£=0,1 4
B
r=1 2
c 1< £<16 <\—M \
D, E, Ea, F, Fa 1< /<30 Msig(X)

30 < £ < NQT b/( 3 - 20igef)
N

NOTE This equation formpplw u;}per fr quén@ ?\f% class.
a TCL at frequencies that corxespond calc\&%teegj/?lues of greater
than 40,0 dB shall revertNp a minifum r&gquire f 40,0 dB.

b

TCL at frequencies abpve 2(5{MH are for information only.

rements of representative samples of
channels assembled us Qi nector termination practices.

The unbalance atte Vis.megasured as equal level transverse conversion transfer
loss (ELTCTL). ¢hannel shall meet the requirements as indicated in
Table 21. The EL

py design and installation in accordance with manufacturer’s
instructions.

Table 21 — ELTCTL for channel for unscreened systems

Class Frequency Minimum ELTCTL
MHz dB
D, E, Ea, F, Fa 1< /<30 30— 20Ig(f)

It is possible to assess ELTCTL by laboratory measurements of representative samples of

channels assembled ||cing their r‘nmpnnnnf and connector termination pr:\r\i‘ir‘nc

6.4.14.4 Coupling attenuation

The coupling attenuation of a channel shall meet the requirements in Table 22 at both ends.

Performance requirements for coupling attenuation are applicable to Class D, E, Ep, F and Fp

systems and shall be achieved by design and installation in accordance with manufacturer’s
instructions.
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Table 22 — Coupling attenuation for channel for screened systems

Class Frequency Minimum Coupling
MHz Attenuation 2
dB
D, E, Ea, F, Fp 30 < f < NOTE 80 - 20Ig(f")

NOTE Coupling attenuation is measured to 1 000 MHz but the limit applies to the
upper frequency of the class under test.

@ Calculated values of greater than 40 dB shall revert to a minimum requirement of
40 dB.

6.4.15 Alien crosstalk
6.4.15.1 General

If coupling attenuation for Class Ex or\F chah i dB better than Table 22 or for
Class Fa channels is 25 dB better thap Table e requirements of 6.4.15 are met by

design.
6.4.15.2 Power sum ali
The PS ANEXT of~ach
in Table 23.

The PS ANEXT r

PS ANEXT, of pai \puted as follows:

_ANEXTl,i,k
N n 10
PSANEXT =-10lg > 310 (6)
[=1li=1
where

k is the number of the disturbed pair in the disturbed channel;
i is the number of the disturbing pair in a disturbing channel /,
L H +ha I £ £ diat | I |-
12 o LTS TTUTnimTueTT UT Uic Ul LUIUIIIH orranimict,
N is the number of disturbing channels;
n is the number of disturbing pairs in disturbing channel /;

ANEXT,;x is the alien near-end crosstalk loss coupled from pair i of disturbing channel
(/) to the pair k of the disturbed channel.
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Table 23 — PS ANEXT for channel

Frequency Minimum PS ANEXT @
Class MHz dB
1< £ <100 80-10Ig(f)
Ep D¢
100 < f < 500 90-15Ig(f)
1< £ <100 95-10Ig(f)
Fa
100 < £ < 1000 105 - 15lg (f)

PS ANEXT at frequencies that correspond to calculated values of greater
than 67,0 dB shall revert to a minimum requirement of 67,0 dB.

b If the average insertion loss of all disturbed pairs at 100 MHz,
IL100MHz,avg: is less than 7 dB, then subtract the follewiag for
f 2100 MHz:

f=100 7-IL0omHz,avg 6. f

minimum-<7
400 IL1ooMHz,avg
where

f'is the frequency in MHz;

¢ If coupling attenuation i

Table 22 calc

Table 24 — In@w\A\{/e\PWor channel at key frequencies

Minimum PS ANEXT
equehc dB
Kz
Class Ea Class Fp
1 67,0 67,0
100 60,0 67,0
\ 250 54,0 67,0
500 49,5 64,5
1000 N/A 60,0



https://standardsiso.com/api/?name=4d3e9481d8a561b7934697711b6e9733

- 60 - 11801 © ISO/IEC:2002+A1:2008(E)

6.4.15.3 PS ANEXT,yq4

The PS ANEXT,yg of a channel shall meet the requirements derived by the equations in
Table 25.

Tla ALLNLT H
I

Do A 4 ol lo 4 bloodk ol & o 1
Nnc o I'\lVE/\lavg TCTUUITTITITTIS STTdll UT TTITU al DULTIT ©TITTUS UT UTC UITdTITIcT.

PS ANEXTj,yg is computed as follows:

VAL
PSANEXTan =—| > PSANEXT (7)
n k
k=1
where
k is the number of the disturbed pair in the disturbe
n is the number of disturbed pairs in the disturbéd

PS ANEXT, is the power sum alien near-end crossta pair k of the

disturbed channel.

Table 25 - PS ANEXT,,4 for chaane

Class | Freduency (\ Mm .}/(s((zrjpé@a@bc,d
NN\ Nagts)

1< f <100 \&%25—

100 < f < 500 ( ~ 92,}5;15@(/')

all disturbed pairs at 100 MHz,
dB, then subtract the following for

=100 7-IL10omHz,avg _f—100}

400 ILigomHzavg 400

frequency in MHz;

4

1
100MHz,avg = ZZIL1OOMH2J1
=

IL10oMHz,i is the insertion loss of a pair i at 100 MHz.

¢ If coupling attenuation is at least 10 dB better than the requirements in
Table 22, the calculation in Footnote b is not required.

d pPs ANEXT,yg for Class Fp channels is met if the Class Fao PS ANEXT
requirements in Table 23 are met.
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Table 26 — Informative PS ANEXT,,4 values for channel at key frequencies

Minimum
Frequency Class Ep
MHz PS ANEXTa\,g

dB
1 67,0
100 62,3
250 56,3
500 51,8

6.4.15.4 Power sum alien ACR-F (PS AACR-F)

The PS AACR-F of each pair of a channel shall meet the requirements
The PS AACR-F shall be met at both ends of the channel.

The PS AACR-F is computed based on AFEXT, and inserti turbing and
disturbed channels.

6.4.15.5 PS AFEXT for Class Ea channels

The PS AFEXT for Class Ep is computg

disturbed channels

AFEXThorm is co@\

then

IL
AFEXTnormy j k = AFEXT) o =1Ly ; + ILg —10|g( k ] (9)

ILl,i

— <
]Lk [Ll,i <0 (10)

AFEXToommy ;= AFEXT) ; 1 (11)
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where
k is the number of the disturbed pair in the disturbed channel;
i is the number of the disturbing pair in a disturbing channel /
/ is the number of the disturbing channel;

AFEXT, ; « is the alien far-end crosstalk loss coupled from pair i of disturbing channel (/) to
the pair k of the disturbed channel;

IL, is the measured insertion loss of pair k in the disturbed channel;

IL;; is the measured insertion loss of pair i of disturbing channel /.

The PS AFEXT is determined according to Equation 12.

—(aFEXT

norm

N n

PSAFEXTk =-101lgl > >10 1 (12)
I=1i=1
where
N
n
K
i
/
6.4.15.6 PS AFEXT fd
The PS AFEXT @er
=-10lg ¥ 310 10 (13)
[=1i=1

where
N is the number of disturbing channels;
n is the number of disturbing pairs in disturbing channel /;
k is the number of the disturbed pair in the disturbed channel;
i is the number of the disturbing pair in a disturbing channel /,
/ is the number of the disturbing channel;

AFEXT; jx is the alien far-end crosstalk loss coupled from pair i of disturbing channel
(/) to the pair k of the disturbed channel.
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6.4.15.7 PS AACR-F for Class Ep and Class Fp channels

For Class Ep and Fp, the PS AACR-F, of disturbed pair k is determined according to Equation

14.

1 e PSAACR-Frequirements strattbemetat botirendsof thethammet:

PSAACR-Fk = PSAFEXTk —ILk

where

IL, is the measured insertion loss of pair k in the disturbed chann

PS AFEXT, is the power sum alien far-end crosstalk loss couple

Table 27 — PS AACR-F for chan

Class Frequency M|n|mum P AA
MHz

Ea 1< f <500 77 20 Ig

Fa 1< /<1000 (\\925—/50I f)\

than 67,0 dB shall revert to,a minim requirement of 67,0 dB.

of greater than 67,0 dB off 102-15%Ig(f)"dB shall ke for information only.

8 PS AACR-F at frequencfes that c rre\épo d to alcbial)e lues of greater

b PS AACR-F at frequencie t correspand toscalculated PS AFEXT values

Table 28 — Infor WM channel at key frequencies

Minimum PS AACR-F
que
Q Class Ea Class Fa

67,0 67,0

\ux{ 37,0 52,0

> 250 29,0 44,0

23,0 38,0

1000 N/A 32,0

6.4.15.8 PS AACR-F,,q for Class Ep and Class Fp channels

The PS AACR-F4g of a channel shall meet the requirements in Table 29.

The PS AACR-F4,g requirements shall be met at both ends of the channel.

(14)

PS AACR-F4yg is computed as follows:

n
PS AACR-Fyyg = i{ 2. PS AACR-Fkl
k=1

where
k is the number of the disturbed pair in the disturbed channel;

(15)
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n is the number of disturbed pairs in the disturbed channel;

PS AACR-F, is the power sum alien far-end crosstalk loss coupled to pair k of the
disturbed channel relative to insertion loss of pair k of the disturbed

channel.
Table 29 — PS AACR-F,,4 for channel
Class Frequency Minimum PS AACR-F,,, & 2 ¢
MHz dB
Ea 1< f <500 81-201g(f)
& PS AACR-F,4 at frequencies that correspond to calculated val of

greater than 67,0 dB shall revert to a minimum requirement of 67,0

b ps AACR-Fan at frequencies that correspond to PS AFEXK values

greater than 67,0 dB or 102-15*Ig(f) dB shall be for informati

¢ The PS AACR-Fayg limit for Class Fa channels is e to\PS\A
specified in Table 27.

DY

Table 30 - Informative PS AACR-F, 4 value for chan at key frequencies

Freguehcy Cl ssE C
PS ACR-

and assemblie nced in Clauses 9, 10 and 13. These reference implementations meet
the requireme latise 5 and, when installed in accordance with ISO/IEC TR 14763-2,
comply with/the el performance requirements of Clause 6.

7.2 Balanced cabling
7.2.1 General

Balanced components referenced in Clauses 9 and 10 are defined in terms of impedance and
category. In the reference implementations of this clause, the components used in each
cabling channel shall have the same nominal impedance, i.e. 100 Q for Classes D to F and

00 or 20 for Class Ato Class€:

The implementations are based on component performance at 20 °C. The effect of
temperature on the performance of cables shall be accommodated by derating length as
shown in Table 32 and Table 33.

Cables and connecting hardware of different categories may be mixed within a channel.
However, the resultant cabling performance will be determined by the category of the lowest
performing component.
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7.2.2 Horizontal cabling
7.2.2.1 Component choice

The selection of balanced cabling components will be determined by the class of applications
to be supported. Refer to Annex F for guidance.

The balanced cabling reference implementations described in this clause contain reductions
in channel length where operating temperatures are in excess of 20 °C. In order to maintain
specific channel lengths under such conditions (due to the effect of ambient temperature
and/or the impact of applications supported by the cabling) it may be necessary to either:

e specify cables with lower insertion loss specifications than those detailed in this clause;j

e provide appropriate protection to reduce the operating temperature g

Using the configurations of 7.2.2.2:

e Category 65 components (under consideration
performance;

e Category 75 components (unde
performance.

NOTE For the relationship and requirements \of cl
Annex .

%an calegories in earlier editions of this standard, see

7.2.2.2 Dimensions

Figure 12 shows
clause with the cha
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a) Interconnect - TO Model

Channel = 100 m max.

Fixed horizontal cable
< >
FD
EQP c C TE
TO
Equipment Work area
cord cord

= connection

(2

A\

b) Crossconnect - TO Model
. Channel = 100 m max.

Fixed horlzontal

c)In

®

xCh nel = 100 m max.

xed horizontal cable
c TE
N CP TO
Equipment
cord CP Work area
cable cord
= connection
d) Crossconnect - CP - TO Model
. Channel = 100 m max.
Fixed horizontal cable
< >
FD
EQP c c TE
CP TO
Equipment Patch cord/
cord Jumper CP Work area
cable cord
= connection

Figure 12 — Horizontal cabling models
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Figure 12a shows a channel containing only an interconnect and a TO. Figure 12b contains
an additional connection as a cross-connect. In both cases the fixed horizontal cable connects
the FD to the TO or MUTO. The channel includes cords comprising patch cords/jumpers,
equipment and work area cords.

Eigura 120 chaowic a channal containina an intarcannant o f‘D and o talacommiinicatinnc

T o— T o oTTovwWwo oo e oo tor T g T e e T oo e ot oo

outlet. Figure 12d contains an additional connection as a cross-connect. In both cases the
fixed horizontal cable connects the FD to the CP. The channel includes cords comprising
patch cords/jumpers, equipment and work area cords.

tCTrCComT T o oo ttroTTY

Table 31 contains the length assumptions used in the models shown in Figure 12. Channel
performance can be met using components specified in Clauses 9, 10 and 13’ when
configured within the range of implementations provided by Figure 12 and 8 31.

Table 31 — Minimum and maximum leng

Segment Minimum Maximém
length lepgth
m (n?\
FD-CP 15 g5~ N\
CP-TO 5 ( -

FD-TO (no CP)

Work area <
Patch cord > 2

Equipment c({d

NAll cords__ \ : 10

9

Implementation Equation

%\ ?’gure Class D channels Class E and Ea Class F and Fa
channels channels

Interconnect - T 12a H =109 - FX H=107-32 - FX H=107-22-FX

Cross-connect-TO 12b H =107 - FX H=106-32—-FX H=106-32 - FX

Interconhect - CP -TO 12c H=107-FX-CY | H=106-32—-FX-CY | H=106-33 - FX-CY

Cross-connect - CP - TO 12d H=105-FX-CY | H=105-32 - FX-CY H=105-32 - FX-CY

H the maximum length of the fixed horizontal cable (m)

F combined length of patch cords/jumpers, equipment and work area cords (m)

C the length of the CP cable (m)

A theTatioof cordTabteimsertiomtoss \UDI‘III) tofixedhorizomtatcabte-imsertiomtoss \UDI‘III) — 5 LIdUstE I

Y the ratio of CP cable insertion loss (dB/m) to fixed horizontal cable insertion loss (dB/m) — see Clause 9

NOTE For operating temperatures above 20 °C, H should be reduced by 0,2 % per °C for screened cables; 0,4 %
per °C (20 °C to 40 °C) and 0,6 % per °C (>40 °C to 60 °C) for unscreened cables.

a8  This length reduction is to provide an allocated margin to accommodate insertion loss deviation.

For the purpose of calculation in Table 32 it is assumed that:
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e the flexible cable within these cords has a higher insertion loss than that used in the fixed
horizontal cable (see Clause 9);

e all the cords in the channel have a common insertion loss specification.

The following general restrictions apply:

e the physical length of the channel shall not exceed 100 m;

e the physical length of the fixed horizontal cable shall not exceed 90 m. When the total
length of patch, equipment and work area cords exceeds 10 m, the allowed physical length
of the fixed horizontal cable shall be reduced according toTable 32;

e a consolidation point shall be located so that there is at least 15 m from it to the 'fl6or
distributor;

e where a multi-user TO assembly is used, the length of the wor
exceed 20 m;

e the length of patch cords/jumper cables should not exceed 5 .

be supported within a channel. During the operation of the i Ibli ], @ management
system should be implemented to ensure that the— \Y Ies and, where

floor, building or installation.

7.2.3 Backbone cabling

7.2.3.1 Component choice

7.2.3.2 Dimensions

Figure 13 show
the channel spegific
campus) contains

fora Class D, E

Channel

—
-

\PborBD| | BD or CD
EQP [C] c c [ClEQP

Equipment Patch cord/ Patch cord/ Equipment
cord  Jumper cable Jumper cable  cable

Backbone cable ‘

EQP = equipment; C = connection (mated pair)

Eiaura 12 ﬂa_ek_be_ﬁ_e_eakl:nn madal
L] luulﬁ LI d L=4 IJIIII” LLLAA% A2 ]
The channel includes additional cords comprising patch cords/jumpers and equipment cords.

In Table 33 it is assumed that:

e the flexible cable within these cords may have a higher insertion loss than that used in the
backbone cable;

e all the cords in the channel have a common insertion loss specification.
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In order to accommodate the higher insertion loss of cables used for patch cords, jumpers and
equipment cords, the length of the cables used within a channel of a given class (see 5.7.9)
shall be determined by the equations shown in Table 33.

The following general restrictions apply for Classes D, E and F:

e the physical length of channels shall not exceed 100 m;

e when 4 connections are used in a channel, the physical length of the backbone cable
should be at least 15 m.

The maximum length of the backbone cable will depend on the total length of cords t0) be
supported within a channel. The maximum lengths of cords shall be set during the _design
phase and a management system is required to ensure that these lengthfs are not exceeded
during the operation of the cabling system.

Table 33 — Backbone link length equatiohs

Class \ \ \ )

Component A® B® c® D°® < F®and Fp*
Category

5 2 000 B =250 - FX B=170 - FX —/05 FX -

6 2000 [ B=260-Fx | B=185-Fx | BA11P-/Fxy B\\105 3"—FX -

7 2 000 B =260 - FX —F%’/\ 115 F 7-3°-FX | B=105-3°-FX

B the maximum length of the backbone cable (

F combined length of patch cords/jumpers and iPmentgor

X  the ratio of cord cable insertion loss (dB/m) to bac bo ertion loss (dB/m) — see Clause 9.

NOTE 1 Where channels contak \ o nections than in the model shown in Figure 13, the fixed
cable length shall b i exist) or may be increased (where fewer connections
exist) by 2 m per nd 1 m per connection for Category 6 and 7 cables.
Additionally, the NBXT, performance should be verified.

NOTE 2 For operatirg pe should be reduced by 0,2 % per °C for screened cables; 0,4 %

per °C (20 ° °C {40 °C to 60 °C) for unscreened cables.

a

b

Applications limited tig delay o \é{ay skew may not be supported if channel lengths exceed 100 m.
This length reductio opidesan ted margin to accommodate insertion loss deviation.

8 Performance)o tical fibre cabling

8.1 General

The selection of an optical fibre channel design for use within a generic cabling system should
be made with reference to Annex F. This standard specifies the following classes for optical
fibre'cabling:

Class OF-300 channels support applications over the optical fibre types referenced in
Clause 9 to a minimum of 300 m

Class OF-500 channels support applications over the optical fibre types referenced in
Clause 9 to a minimum of 500 m

Class OF-2 000 channels support applications over the optical fibre types referenced in
Clause 9 to a minimum of 2 000 m

Optical fibre channels shall be comprised of components that comply with Clauses 9 and 10.
These clauses specify physical construction (core/cladding diameter and numerical aperture)
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and transmission performance. Within the reference implementations of this clause, the
optical fibres used in each cabling channel shall have the same specification.

8.2 Component choice

The rnnlllirnd channel Inngfh{ nr\r\lir‘n’rinne to_he Qllplhnl"fnd and the life nylnnr*fanr‘y of the

cabling will determine the selection of optical fibre components. The performance
requirements for optical fibre channels are based on the use of a single optical wavelength in
each specified transmission window.

The requirements for the wavelength multiplexing and demultiplexing components will)'be
found in the application standards. There are no special requirements for generic c¢abling
concerning wavelength multiplexing.

8.3 Channel attenuation

Channel /\ /MJQ °d§\\ \ Single-mode
1300 n 1310 nm 1550 nm
W 1,80 1,80
}'25 2,00 2,00
4,50 3,50 3,50

cabling, may_co taln mated connecting hardware and splices (permanent or re-useable) and
that cross-connects\uway comprise re-useable splices.

The delivery of optical fibre to the TO would not generally require transmission equipment at
theFBD" (unless the design of optical fibre in the backbone cabling subsystem differs from that
in\the horizontal cabling subsystem). This allows the creation of a combined
backbone/horizontal channel as shown in Figure 14. The three diagrams show a patched
channel, a spliced channel and a direct channel (which does not require the use of a FD).
Patched and spliced channel designs are also applicable to combined campus/building

backbone channels and it is pncqihlp to _caonsider a combined r‘nmlnnclhl|i|ding/hnri7nnml
channel.

The use of permanently spliced and direct channels may be used as a means of reducing
channel attenuation and centralising the distribution of applications. However, centralising the
distribution may also result in a reduction in the overall flexibility in generic cabling.
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a) “Patched” combined channel

L »
Channel Fixed horizontal
Backbone cable cable
< < =
BD FD
EQP c c TE
CP TO
Equipment Patch cord/ Patch cord/ c:l;e Work area
cord Jumper jumper cord
EQP Cc @—L/—IE

Fixed horizontal ca

b) “Spliced” combined channel

d

«

d
«

N
Channel \)
Backbone cable P Fixm cakle
Lt 7

BD

cable

EQP [C] C

Equipment Patch cord/

o /ﬁg\\)7 A

Jumper

Work area
cord

cable

EQP C
Elneers

TO

M ® 5 Fixed horizontal cable = connection

= splice

c) “Direct” combined crﬁn\é\ W
< »
\\/

»

Channel

Backbone/fixed horizontal cable ‘|

cable

o
Equipment Pa
EQP c

Jumper

' FD | ‘

: i c TE

! ' CP TO

! i cP

! ' cable Work area

! \ cord

: : C TE

1 ' TO

Backbone/fixed horizontal cable | = connection

Figure 14 — Combined backKbone/norizontal channels

In order to accommodate increased quantities of mated connections and splices used within a
channel of a given class, the total length of the channel may have to be reduced to
accommodate the additional attenuation.
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8.5 Propagation delay

For some applications, knowledge of the delay of optical fibre channels is important. This
ensures compliance with end-to-end delay requirements of complex networks consisting of
multiple cascaded channels. For this reason, it is important to know the lengths of the optical

fihra channale It ic naccihla $tn calonlata nrananatinn Aalavy haocad An ~aohla narfarmaneca (onn

ToT oo T oTo T Tt To P oo UToToto— oot ot o P T opogottr oo ooy oo o o oo o p oo arroce—(otT

Clause 9).

9 Cable requirements

9.1 General

for optical fibre cabling;

b) balanced cables or cable elements to be used as ju

cables shall
to the catg

gble 35 — Basic requirements of balanced cables

Sectional specification for multicore and symmetrical pair/quad cables for digital

IEC 61158;2 (2001) communications — Horizontal wiring

Sectional specification for multicore and symmetrical pair/quad cables for digital

IEC.61156-3 (2001) communications — Work area wiring

IEC 61156-4 (2001) Sectional specification for multicore and symmetrical pair/quad cables for digital
communications — Riser cables

IEC 61156-5 (2002) Symmetrical pair/quad cables for digital communications with transmission

shatracteristies—upte-600-MH= Raort B: Haorioantal \wirineo
HeHa-GteHSt = r—oHto— oS e WG

Symmetrical pair/quad cables for digital communications with transmission

IEC 61156-6 (2002) characteristics up to 600 MHz — Part 6: Work area wiring

NOTE The pair-to-pair NEXT of category 6 is 1 dB more restrictive than needed to fulfil Clause 6 using the
reference implementation of Clause 7.
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9.2.2 Additional requirements
9.2.2.1 General

The additional mechanical and electrical requirements given in this subclause shall be met.
Measurements shall he Innrfnrmnd nm*nrding to IEC 61156-1__1In case of conflict with

referenced standards, the limits in this standard apply.

9.2.2.2 Mechanical characteristics of balanced cables

Table 36 — Mechanical characteristics of balanced cables

Cable characteristics Units Requim
i a
1.1 Diameter of conductor: mm 0,4 t0 0,8 /\\ ~
1.2 Diameter over-insulated conductor® mm <1,6 /\ \
1.3 Outer diameter of backbone cablec mm <90 \
1.4 Temperature range without mechanical oc installatjon: NO \/
’ or electrical degradation ogé?a{'Q . —Z«Q@ 60

installation)d 50 mm cables with\a diameter over 6 mm

pm/vvith all connecting

15 Minimum bending radius (after 25 mm ;o: four-pa' cag&w\l\g?\d@fﬁeter up to 6 mm

a Conductor diameters below 0,5 mm and above 0,65 mm may not be

hardware.

b Diameters over the insulated conduct eet all other performance
requirements. These cables may not i i rdware.

c Should be minimised to make best use nd, cross-connect capacity (see Clause 10).

d For minimum bending radius requiremen ing.i } manufacturer’'s recommendations.

ihg to 3.3.6.2.3 method A of IEC 61156-1 on
dance shall be 100 Q.

a standard Iengthﬁ 100

Alternate test methad g ave been shown to correlate with these requirements may

of Category 5 cable the constants specified in 3.3.2.2 of IEC 61156-5 shall
L im\a Jower attenuation than given in table 4 of 3.3.2.1 of IEC 61156-5, for

Calculations that result in attenuation below 4 dB shall revert to a requirement of 4 dB.

9.212:5 ELFEXT and PS ELFEXT

Refer to 3.3.5 of IEC 61156-5 with the additional requirement, that ELFEXT and PS ELFEXT
shall be met from 1 MHz up to the highest specified frequency.

£ CC\/T .
LI

4 o ] CI\/T A DO T CIoN\N/T
AT TS yiTcaltci U U J T

Aol i} L L ol 3 1o ol
aralrT 7O U, CCT AT artl [ -y - | IMmMeCTUTITOT DT 11T asSut Ty’

9.2.2.6 Current carrying capacity

Minimum d.c. current carrying capacity per conductor shall be 175 mA.

This shall be supported at a maximum ambient temperature of 60 °C; conformance shall be
achieved by design. An IEC test reference is under development.
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9.2.2.7 Coupling attenuation

Refer to 3.3.9 of IEC 61156-5 with the additional requirement, that for screened cables type Il
shall be met.

9.2.2.8 Transier impedance

Screened cables shall meet the requirements of grade 2 in table 2 of IEC 61156-5.

9.2.3 Additional performance requirements for flexible cables

This clause covers additional requirements for cables used for patch cords, for work area-and
for equipment cords for use with balanced cabling. The electrical performa of these, cables
shall meet the general requirements for balanced cables as spegifi

9.3.1 General

This subclause covers cabling syste
multiple signals on the samg cable.

In the horizontal
a single cable,
outlets shall meet th
units of hybrid angd

requirements o tis
additionally(meet
IEC 6115645.

ause shall meet the respective requirements of 9.2. These cables shall
e/PS NEXT requirements for crosstalk in bundled cable, i.e. 3.3.10 of

NOTE 1V The specification in IEC 61156-5:2002 is more demanding by 2 dB than the original ISO/IEC requirement.

NOTE 2 PS NEXT takes the total crosstalk power into account. Therefore a higher count of adjacent pairs
requires a higher pair-pair NEXT to achieve the same PS NEXT.

9.3.3 Hybrid, multi-unit and cables connected to more than one TO

Examples of the types of cables that are covered by this clause include hybrid cables and
multi-unit cables and any cable connected to more than one TO. The units may be of the
same type or of different types, and of the same category or of different categories. Cables
required to meet this clause shall also meet the requirements for the corresponding cable type
given in 9.2.
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For cables required to meet this clause, PS NEXT between any balanced cable unit or
element shall meet the requirements specified in 3.3.10.1 of IEC 61156-5:2002.

NOTE 1 The above requirement is intended to minimise the potential for sheath sharing incompatibilities. Cables
that meet the power summation requirement for NEXT may not support services with different signalling schemes.

The use of different nnnlmnhnne eunlnnrfnri h\/ metallic r‘nhlmn with a2 maximum power hudnnf nvr-nndmn 3 dB is

not assured within a common sheath.

NOTE 2 The PS NEXT of cat. 6 is 1 dB more restrictive than needed to fulfil Clause 6 using the reference
implementation of Clause 7.

9.4 Optical fibre cables

9.4.1 Optical fibre types

Four types of optical fibre are specified to support various classe
multimode optical fibre types (OM1, OM2, and OM3) and one single

9.4.2 Generic performance requirements
9.4.2.1 Optical fibre cable attenuation

Table 37 — Optical fibre cable att
/)

Maximum cam\\l}aﬁ n (\ \>

OoM1, OM2, andb@3bh{lt\thde\ ) 0S1 Single-mode
Wavelength 850 nm /X1 36(9(1}\ \1/310 nm 1550 nm
Attenuation 35 Q (4 1,0 1,0

k

9.4.2.2 Propagation delay

A conservative g
used. This valu

The optical fibrevShall be multimode, graded-index optical fibre waveguide with nominal
50/1254m or 62,5/125 ym core/cladding diameter and numerical aperture complying with
AZa or A1b optical fibre as defined in IEC 60793-2-10.

b)..€able transmission performance requirements

Each optical fibre in the cable shall meet the performance requirements of Table 37 and
Table 38. Attenuation and modal bandwidth shall be measured in accordance with
IEC 60793-1-40 and IEC 60793-1-41 respectively.

vateal aobhla v e oA

Dh i
iy Stoarr CaoTe T oYU CTITeTItS

(6]
-

The indoor and outdoor optical fibre cable shall meet mechanical and environmental
requirements specified in IEC 60794-2 and IEC 60794-3 respectively.
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Table 38 — Multimode optical fibre modal bandwidth

Minimum modal bandwidth
MHz x km
Overfilled launch bandwidth Effective laser launch bandwidth
Wavelength 850 nm 1300 nm 850 nm
Optical fibre type Core ii;meter

OoM1 50 or 62,5 200 500 Not specified
OoM2 50 or 62,5 500 500 Not specified
OM3 50 1500

500 NOO
S

NOTE Effective laser launch bandwidth is assured using differential mode de (DMD) pecified in
IEC/PAS 60793-1-49. Optical fibres that meet only the overfilled launch modal ba idth faw not{support some
applications specified in Annex F. X\

9.4.4 Single-mode optical fibre cables

the optical fibre

requirements.

a) Optical fibre requirements
the optical fibre shall comply with |

b) Cable transmission performance requitem

the cut-o
when me

-mode optical fibre shall be less than 1 260 nm
EC 60793-1-44.

10.1.1 Applicability

Thig)clause provides guidelines and requirements for connecting hardware used in generic
cabling. For the purpose of this clause, a connector is a component normally attached to a
cable or mounted on a piece of apparatus (excluding an adapter) for joining separable parts of
a cabling system. Unless otherwise specified, this standard specifies the minimum
performance of mated connectors as part of a link or channel. The requirements used in this
clause apply to mated connections. The requirements of the detail specifications for plugs and

sockets referenced in this clause shall also be met.

These requirements apply to individual connectors which include telecommunications outlets,
patch panels, consolidation point connectors, splices and cross-connects. All requirements for
these components are applicable for the temperature range of —10 °C to +60 °C. Performance
requirements do not include the effects of cross-connect jumpers or patch cords.
Requirements for balanced cords are provided in Clause 13.
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NOTE This clause does not address requirements for devices with passive or active electronic circuitry, including
those whose main purpose is to serve a specific application or to provide compliance with other rules and
regulations. Examples include media adapters, impedance matching transformers, terminating resistors, LAN
equipment, filters and protection apparatus. Such devices are considered to be outside the scope of generic
cabling and may have significant detrimental effects on network performance. Therefore, it is important that their
compatibility with the cabling system and equipment be considered before use.

10.1.2 Location
Connecting hardware is installed:

a) in a campus distributor permitting connections to building backbone and campus
backbone cabling and equipment (if provided);

b) in a building distributor permitting connections to the backbone cablinga
provided);

d equipment (if

c) in a floor distributor providing the cross-connections between orizontal

cabling and permitting connections to equipment (if provided);
d) at the horizontal cabling consolidation point (if provided);
e) at the telecommunications outlet;

f) in the building entrance facility.

10.1.3 Design

management gnd
f) ameans to

Performance ¢ ; are shall be maintained over temperatures ranging from
-10 °C to +61 ) ardware should be protected from physical damage and from
direct expqsiye .to i o and other corrosive elements. This protection may be
accompflished\{ T ion indoors or in an appropriate enclosure for the environment

10.1.5 Mounting

Connecting hardware should be designed to provide flexibility for mounting, either directly or
by fmeans of an adapter plate or enclosure. (For example, connecting hardware should have
ma@aunting provisions for placement on walls, in walls, in racks, or on other types of distribution
frames and mounting fixtures.)

10.1.6 Installation practices

The manner and care with which the cabling is implemented are significant factors in the
performance and ease of administration of installed cabling systems. Installation and cable
management precautions should include the elimination of cable stress as caused by tension,
sharp bends and tightly bunched cables.
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The connecting hardware shall be installed to permit

a) minimal signal impairment and maximum screen effectiveness (where screened cabling is
used) by proper cable preparation, termination practices (in accordance with
manufacturer's guidelines) and well organised cable management,

b) room tor mounting telecommunications equipment associated with the cabling system.
Racks should have adequate clearances for access and cable dressing space.

The connecting hardware shall be identified according to the requirements of ISO/IEC 14763-1
Planning and installation of connecting hardware should be carried out in accordance with
ISO/IEC TR 14763-2.

NOTE 1 See ISO/IEC 18010 for information on pathways and spaces for customer premiges cab¥ng.

cabling links for transmit and receive connections.

NOTE 3 Improper termination of any balanced cable element or screen may” deg { ission performance,
increase emissions and reduce immunity.

10.1.7 Marking and colour coding

In order to maintain consistent and correct point-
made to ensure that terminations are properly located
their corresponding cable elements. Such provi

sonnector positions and
ude the use of colours,

marked in such a way as to allow each cabli 6 be clearly identified. For example,

impedance and different optical fibre core
10.2 Connectir@mr
10.2.1 General require

The following re ¢
connections wi 2 ables that comply with the requirements of Clause 9. It is

Connecting hardware intended for use with balanced cabling should be marked to designate
transmission performance at the discretion of the manufacturer. The markings, if any, shall be
visible during installation and do not replace other markings specified in 10.1.7, or in
Clause 12, or those required by local codes or regulations.

10.2.3 Mechanical characteristics

o 4 L ! .y ! [ R 1 ! bl L Tl P : +
wurmiet iy 11arawdrc neriucu 101 Uust WILT Daldalictu LaDImTy  Stidalt TTTect UICc TSYUITTITITTITS

specified in Table 39.
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Table 39 — Mechanical characteristics of connecting hardware for use
with balanced cabling

Mechanical characteristics

Requirement

Component or test

standard
M . Category 5 unscreened | Mating dimensions and gauging IEC 60603-7-2"
(on’|°;‘ SRS Category 5 screened Mating dimensions and gauging IEC 60603-7-3 "
a) telegommunications Category 6 unscreened | Mating dimensions and gauging IEC 60603-7-4 "
outlet) Category 6 screened Mating dimensions and gauging IEC 60603-7-5"
Category 7 Mating dimensions and gauging IEC 60603-7-7 °
Cable termination compatibility
Nominal conductor diameter — mm 0,5 to 0,65 ° -
Patching ° Stranded conductors —
Cable type Jumpers Stranded or solid conductors -
Other Solid conductors [/ —
Nominal diameter of | Categories 5 and 6 0,7 to1,4 ™° '\\
insulated conductor
b) |mm Category 7 0,7 to 1,6 /\ “
Telecommunications
?;:Z?Ji::é outlet 8 isu Mion
Other >2xn(n= 1,2,33\, ...)
Cable outer diameter | Outlet <20\ N\ O} _
mm Plug ggﬂ \ \
f Mechanical &n viteamental
Means to connect screen performanée Anhex C and Clause 11
Mechanical operation (durability) ()
ensssave oo [ (NN T [EE e
Cable termination \
N -
(cycles) Reusable IDC \ \ &QO )\/ :Eg ggggg_i or
0) Non-reusable IPC~ N\ N1 IEC 60352-6
Jumper termination (cycles) ( 1 %O 9 :Eg gggggj or
h IEC 60603-7
TO-type interface (cycles) >750 (unscreened) or
R IEC 60603-7-1 screened
Other connections \/ >200 " Annex C

~

Watible with cables outside of this range. However, when
or as high as 0,8 mm are used, special care shall be taken

to which they connect.

It is not required Aha
cables with con i
to ensure compatib

v screened cabling, care should be taken that the connector is designed to terminate the
screen. There may beé a difference between connectors designed to terminate balanced cables with overall
screens \only, as opposed to cables having both individually screened elements and an overall screen (see
Anpex.E).

This“durability requirement is only applicable to connections designed to administer cabling system changes
(ive., at a distributor).

Mating and unmating under load is f.f.s.

At the time of publication IEC 60603-7-2 (Connectors for electronic equipment — Part 7-2: Detail specification
for 8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz) was
not available. Until this specification is available compliance to requirements that refer to IEC 60603-7-2 may

be attained by full compliance with IEC 60603-7, combined with all applicable requirements of Clause 10 of
this standard.
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At the time of publication IEC 60603-7-3 (Connectors for electronic equipment — Part 7-3: Detail specification
for 8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz) was not
available. Until this specification is available compliance to requirements that refer to IEC 60603-7-3 may be
attained by full compliance with IEC 60603-7-1, combined with all applicable requirements of Clause 10 of this
standard.

At the time of publication IEC 60603-7-4 (Connectors for electronic equipment — Part 7-4: Detail specification

Tor 8-way, unshielded, ITee and 11Xed CONnnectors, 1o0r data ransmisstons wWith frequencies up 1o 250 MHZJwas
not available. Until this specification is available compliance to requirements that refer to IEC 60603-7-4 may
be attained by full compliance with IEC 60603-7, combined with all applicable requirements of Clause 10 of
this standard.

At the time of publication IEC 60603-7-5 (Connectors for electronic equipment — Part 7-5: Detail specification
for 8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz) was_fot
available. Until this specification is available compliance to requirements that refer to IEC 60603-7-5 may| be
attained by full compliance with IEC 60603-7-1, combined with all applicable requirements of Clause 10"of+this
standard.

In installations where other factors, such as HEM (see ISO/IEC 15018) applicatj
backward compatibility offered with IEC 60603-7-7, the interface specified in IE
also be used.

, take preference over

AS 6@£\3-1 4/Ed.1 may

%

10.2.4 Electrical characteristics
10.2.4.1 General

Connecting hardware intended for use with bal&
performance requirements. Connecting hardware

meet the following
terminations and test

Telecommunicati
requirements pr@ ‘
same type of inte &

the standards spegi
of 10.2.4.3 shall §
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Table 40 — Electrical characteristics of telecommunications outlets intended
for use with balanced cabling

Electrical characteristics of the
telecommunications outlet ° Requirement Comp?nent or test
Interface type Frequency range Stamdard
ye MHz
Category 5 unscreened d.c., 1to 100 All IEC 60603-7-2°
Category 5 screened d.c., 1to 100 All IEC 60603-7-3 °
Category 6 unscreened d.c., 1to 250 All IEC 60603-7-4 ¢
Category 6 screened d.c., 1 to 250 All /*FRC 60603¢<7+5 "
Category 7 d.c., 1 to 600 All

a

Mating and unmating under load is f.f.s.

b

standard.

¢ At the time of publication IEC 60603-7-3 (Connectors for ele ic &q : Detail specification
for 8-way, shielded, free and fixed connectors, for data transmissjc ies up to 100 MHz) was not
available. Until this specification is available compliance to| requir e to IEC 60603-7-3 may be
attained by full compliance with IEC 60603-7-1, combin apphi¢cablencequirements of Clause 10 of this
standard %

4 At the time of publication IEC 60603-7-4 (Cs equip ent — Part 7-4: Detail specification
for 8-way, unshielded, free and fixed connectots, foxd ith frequencies up to 250 MHz) was
not available. Until this specification is avajtable complia e toNtequirements that refer to IEC 60603-7-4 may
be attained by full compliance with IEC 606 pplicable requirements of Clause 10 of this
standard.

¢ At the time of publication IE ¢ ¢tronic equipment — Part 7-5: Detail specification
for 8-way, shielded, freepand fi ¢ data trapSmissions with frequencies up to 250 MHz) was not
available. Until this spegifi to requrrements that refer to IEC 60603-7-5 may be

standard.

In installations whefe 0

backward compatibj of
also be used.

EM (see ISO/IEC 15018) applications, take preference over

10.2.4.3 nhectingthaxdware for use in distributors and consolidation points

foruse in distributors and consolidation points of a given category shall
ing performance requirements specified in the following tables
irrespective‘\of the ting interface used. All two-piece connections that are not covered by
10.2.4.2.°shall comply with the mechanical and environmental performance requirements
specified” in |IEC 60603-7 for unscreened connectors or IEC 60603-7-1 for screened
conhector. All electrical requirements shall be met before and after mechanical and
environmental performance testing, as prescribed in IEC 60603-7 or IEC 60603-7-1.

For connecting devices that provide cross-connections without patch cords or jumpers,
electrical performance shall not be worse than the equivalent of two connectors and 5 m of

nateh caord of the - same cateaory Annlur\ahln parameters—include—insertion Inee inrput-to nlll-r\nl-
pateR—-Gora—-o+HtRe—sSae-6at8goR,~

uuuuuuuuuuuuuu

resistance, input to output resistance unbalance, propagation delay, delay skew, and transfer
impedance. In addition, crosstalk, return loss and unbalance attenuation (near end, TCL) of
such devices shall not exceed 6 dB worse than the minimum values specified in the following
tables. Cross-connections with "internal" switching that replaces jumpers or patch cords are
an example of such devices.
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Table 41 — Return loss

Requirement

Electrical characteristics Fre'c\1/|l|1_|ezncy Connector category Test standard

1to 100 60 — 20 Ig(/f) - -
(I;/Iémmum return loss 1 to 250 _ 64 - 20 Ig(f) _

1 to 600 - - 68 — 20 Ig(/f)

1 30,0 30,0 30,0 IEC 60512-25-5
Minimum return loss at key 100 20,0 24,0 28,
frequencies 9/\
dB 250 N/A 16,0 .
600 N/A N/A

a

/\}2\4 \
Return loss at frequencies that correspond to calculated values of greater than 3Q,0 dB shall-r ve\rt\t9/a
minimum requirement of 30,0 dB.

N\
Table 42 - Inserti?z/ra\ss\

F  {refufoniais
Electrical characteristics re'\q/ltlu_iezncy AN /\\ Cémec(or éa%ggr} Test standard
7
1to 100 (imﬁ \ _
[N
Maximum insertion loss *® :
e aaNSN N
N
1t 600 - - 0,02
/\ \K\ Q \/? IEC 60512-25-2
Q > Q19 0,10 0.10
Maximum insertion losg’a 1&)\ 30,40 0,20 0,20
key frequencies <~
dB N N/A 0,32 0,32
N/A N/A 0,49

@ Insertion Io s at\ﬁ%‘e |es\Qapcorrespond to calculated values of less than 0,1 dB shall revert to a
reqU|re 0,1.dB um.

Table 43 — Near end crosstalk (NEXT)

Requirement
Electrical characteristics Fre'\q/lll{iezncy Connector category Test standard
5 6 7
L 1to 100 83 -201g (f) - -
Minimum near end
crosstalk (NEXT) ® 1 to 250 - 94 — 20 1g (/) -
dB 1+ ann 1024 A6 1o (A
o600 102 A
1 80,0 80,0 80,0 IEC 60512-25-1
Minimum NEXT at key 100 43,0 54,0 72,4
frequencies
dB 250 N/A 46,0 66,4
600 N/A N/A 60,7

a

NEXT at frequencies that correspond to calculated values of greater than 80,0 dB shall revert to a minimum
requirement of 80,0 dB.
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Table 44 — Power sum near end crosstalk (PS NEXT)

(for information

only)

Requirement °
Electrical characteristics Fre'c\lﬂtr_lezncy Connector category Test standard
5 6 7
o 1to 100 80 — 20 Ig(/f) - -
Minimum power sum near
end crosstalk (PS NEXT) ? 1 to 250 - 90 - 20 Ig(/) -
dB
1 to 600 - - 99,4 — 15 1g(/)
1 77,0 77,0 77,0 IEC 60512-25-1
Minimum PS NEXT at key 100 40,0 50,0 A(
frequencies
dB 250 N/A 42,0 {3 4
600 N/A N/A

@ PS NEXT at frequencies that correspond to calculated values of greater t

minimum requirement of 77,0 dB.

®  Equations and values for power sum NEXT are provided for informatfon o

Table 45 — Far end crosstal

(FE

*

Frequency

ONTANC” "%

ce between FEXT and ELFEXT
el ELFEXT performance for links and channels.

is minimal.

Therefore,

Electrical characteristics MHz Connectorcategory Test standard
F 5 6 7
N
T i | Ao 100 \(5,1\20\\(/) _ -
Inimum rtar end crossita
(FEXT) ®® N to\&O RN V\/g3,1 —201g()) -
dB
[\ \\600 N\ ~_/ _ 90 — 15 Ig()
\} 65,\9 65,0 65,0 IEC 60512-25-1
Minimum FEXT at k 1&& \3?5(,1 43,1 60,0
frequencies
dB 250 N/A 35,1 54,0
<\ \@o N/A N/A 48,3

connector FEXT
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Table 46 — Power sum far end crosstalk (PS FEXT)

(for information only)

11801 © ISO/IEC:2002+A1:2008(E)

Requirement ¢
Electrical characteristics Fre“qntlu_leﬁncy Connector category Test standard
5 6 7
L 1to 100 72,1 =20 1g(f) - —
Minimum power sum far
end crosstalk (PS FEXT) *° 1 to 250 - 80,1 —201g() -
dB
1 to 600 - - 87 — 15 1g(f)
1 62,0 62,0 62,0/\ IEC 605612-25-1
Minimum PS FEXT at key 100 32,1 40,1 5
frequencies
dB 250 N/A 32,1 A0 (O
600 N/A N/A NEREN

requirement of 62,0 dB.

®  For connectors, the difference between PS FEXT and PS ELFEXTS
requirements are used to model PS ELFEXT performance for li

Equations and values for power sum FEXT are provided for i forrpai;on

allxever

0 a minimum

Table 47 Wt r@}?

Re uirement

mQ

Electrical characteristics Frequency \ (\ bo\\i)zr category Test standard
\5\) N 6 7
. : N
Maximum input to output
resistance * \c. Q 200 200 200 IEC 60512-2
Test 2a

® Input to output ?éxsi}k)a
series |[EC 60603-7.
determine the co

measurements afe
connections.}Qes

arateymea ur\éent from the contact resistance measurements required in
resistan is measured from cable termination to cable termination to
ra t direct current and low frequency signals. Contact resistance
chanical and environmental performance of individual electrical

icable to each conductor and to the screen, when present.

NR

abl

48 — Input to output resistance unbalance

Requirement

Electrical characteristics Frequency Connector category Test standard
5 6 7

Maxinum input to output ®

resiStance unbalance d.c. 50 50 50 IEC 60512-2

mo Test 2a

a

Input to output resistance measurements are made from cable termination to cable termination.
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Table 49 — Current carrying capacity

— 85 —

Requirement

Electrical characteristics Frequency Connector category Test standard
5 6 7

Minimum current carrying }

capacity * > ° d.c. 0,75 0,75 0,75 'Tigfsolfm 3

A

a

b

c

Applicable for an ambient temperature of 60 °C.

Applicable to each conductor including the screen, if present.

Sample preparation shall be as specified in IEC 60603-7 (unscreened) or IEC 60603-7-1 (screened).

Table 50 — Propagation delay &x\

Requlreme
. ‘e Frequenc
Electrical characteristics I?/IHz y Connector/eat\\q'y \ \ est standard
5 6 \\7\
, , 1to 100 25 / _
Maximum propagation \ },é
delay 1 to 250 - 2 - IEC 60512-25-4
ns -

Tos0 [N - AT ) [ s
N/
(O
\ \) X \3equirement
Electrical characteristics eql|1_|z cy onnector category Test standard
f =1 - ;
1 ta(100 s - -
nMSaX'm“m delay Ske \/1@ 2 ) - 1,25 _ IEC 60512-25-4
/\ \Kto 00 - - 1,25

<\ \bf‘\SZ Transverse conversion loss (TCL) f.f.s.

Requirement

Electrical characteri Fre'\q/lllx_iezncy Connector category Test standard
5 6 7
. 1to 100 66 — 20 Ig(f) - -
Minimum transverse
canyersion loss (TCL)? 1 to 250 - 66 — 20 Ig(f) -
aB
1 to 600 - - 66 — 20 Ig(/)°
IEC 60603-7-7,
1 60,0 60,0 60,0 Annex K
Minimum TCL at key 100 26,0 26,0 26,0
flcqucllbivb
dB 250 N/A 18,0 18,0
600 N/A N/A f.f.s.

a

requirement of 60,0 dB.
b

The applicability of this equation and test standard at frequencies above 250 MHz is f.f.s.

TCL at frequencies that correspond to calculated values of greater than 60,0 dB shall revert to a minimum
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Table 53 — Transfer impedance (screened connectors only)

Requirement
Electrical characteristics Fre'?AL'u_'ezncy Connector category Test standard
5 6 7
Maximum transfer 1to 10 0,1 703 0,103 0,05 0.3
impedance
Q 10 to 80 0,021 0,02 1 0,017
Maximum transfer 1 0,10 0,10 0,05 IEC 60512-25-5
impedance at key
frequencies 10,0 0,20 0,20 0,10
Q 80,0 1,60 1,60 0,80, —_

Table 54 — Insulation resistance

Requiremen

Electrical characteristics Frequency Connecto«QangY \ \ Test standard
6 N \s

Minimum insulation \/ ITEct630512-2
resistance d.c. 100 100 100 est oa,
MO Method C

~ 500V d.c.

\/

Tabl V ge_pr

equwement

onnector category Test standard

Electrical characteristics[\f;é{yQ \/d
5\ 6 7

Minimum voltage pw d<.c\

Conductor to conduct%< N AN 000 1000 1000 IEC 60512-2
Test 4a
Conductor to test pa@ \ 1500 1500 1500

s outlet requirements

For cabling Classes A through F, each horizontal balanced cable shall be terminated at the
telecommunications~gutlet with an unkeyed socket that meets 10.2.3 and 10.2.4. Pin and pair
grouping ‘assignments shall be as shown in Figure 15.
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OUTLET POSITIONS

NOTE - For class F, there is no need to configure pairs on
pins 3, 6 & 4, 5 as shown.

modification of the horizontal cable terminations.
telecommunications outlet, the configuration of f{
identified.

performance categories. Backward comypatibility 3 3 ated connections with plugs
equirements for the lower category
component. See Table 45 for a matyi lar connector performance that is

representative of backwar mp

Table 56 — Matrix ated modular connector performance
C}te,ﬁry of modular connector (TO)
performance

/\ &‘aégory 5 Category 6 Category 7

> %9\0’%5 Category 5 Category 5 Category 5

< %iteMy 6 Category 5 Category 6 Category 6
o

NOTE 1(CWhen two physically similar cabling links are used in the same installation, special precautions are
required™\to” ensure that they are properly identified at the telecommunications outlet. Examples of when such
identification is necessary would include different performance classes or cables with different nominal impedance.
See,Clause 12.

€

Cord
a

ategory 7 Category 5 Category 6 Category 7

/
Perf

NOTE 2 For proper connectivity, care is needed to ensure that pairs are terminated consistently at the
telecommunications outlet and floor distributor. If pairs are terminated on different positions at the two ends of a
link, although DC continuity may be maintained, through connectivity will be lost. See Clause 12 for cabling system
administration.

10.2.6 Design considerations for installation

Connecting hardware should be designed in such a way that the untwisted length in a cable
element, resulting from its termination to connecting hardware is as short as possible.
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Connecting hardware should permit a minimum length of exposed pairs between the end of
the cable sheath and the point of termination. In addition, only the length of cable sheath
required for termination and trimming should be removed or stripped back. These
recommendations are provided to minimise the impact of terminations on transmission
performance and are not intended to constrain twist length for cable or jumper construction.

Earthing requirements and screen continuity considerations are specified in Clause 11.

10.3 Optical fibre connecting hardware

10.3.1 General requirements

The requirements of 10.3.2 through 10.3.5 apply to all connecting hardware~sed tg _provide
connections between optical fibre cables described in Clause 9 with the|followingsexception.
The requirements of 10.3.4 and Table 57, item a) apply to the teleco icatigns\outlet only.

NOTE Fibre adapters and connectors should be protected from dust and othex contaminahis\while they are in an

unmated state. It is also recommended to clean fibre end-faces prior to connection:

10.3.2 Marking and colour coding

The connectors and adapters should be distinguish between single-mode and
multimode optical fibres. Additional cofours or labe Yy be required to distinguish between

NOTE 2 The followipg\colowr codes spp 60874-19-1 SC duplex and IEC 60874-14 SC simplex connectors
but may also be us€&q pth&r connéctor t :

Beige or black
Blue
Green

10.3.3 Mes

Optical fibre gon
not covered by 10.3.4 shall comply with at least the equivalent optical, mechanical and
environmental performance requirements specified in IEC 60874-19-1.
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Table 57 — Mechanical and optical characteristics of optical fibre connecting hardware

Mechanical and optical characteristics Requirement Comgtt)::g;r%r test
IEC 60874-19-3
a) P;beibd; \jilllcllbiullb I-V‘Idl.illg UIiIIIUIIDiUIIb dlll.]I UIIUiI.iIIIULiU) Ul
(only at telecommunications outlet) . d gauging IEC 60874-19-2 (single-
mode)
Cable termination compatibility
Nominal cladding diameter 125 IEC 60793-2, Clause 5
pm (A1a, A1b) and 32.2 (B}l)
b) Nominal buffer diameter _ IEC60794-2. 6.1
el m .
. N
Cable outer diameter _ IEC 6079422051
mm ’
¢) Mechanical endurance (durability) >500 EC 61800 N
cycles = (\
Mated pair transmission performance \ e \ \
m::lm%m insertion Other /0_,7\}\\ \EQG}SOO-3-34
d) | 4B Splice / /0.73 C 61073-1
Minimum return loss Multimode f\\/?{) YN IEC 61300-3-6
dB Single-mod< (\\ 6 (35 U ‘\/

a See 10.3.4
b As required in IEC 61753-1-1, Class M1.

¢ Insertion loss values of connegtors and spli \ t i e referenced test method where the optical
iti ED source). Measurements with an optical
source that produces an un
insertion loss values.

d  The connectors used with the/§

ified SC lex™adaptors shall meet the IEC 60874-14 (simplex) or
IEC 60874-19 (d(uﬁhaQs ies of detai spevifications

10.3.4 Telecommu tlet requirements

work area shall be connected to the horizontal cabling at the
h a duplex SC-connector (SC-D), that complies with

The optical
telecommylni

The optical fibre<gconngctor used at the TO shall meet the requirements of 10.3.3.

10.3.5 (Connection schemes for optical fibre cabling
10.3:5.1 General

€onsistent polarity of duplex optical fibre connections shall be maintained throughout the
cabling system by means of physical keying, administration (i.e., labelling) or both. The
following guidelines are provided to ensure that properly installed connectors and adapters
provide a functional and maintainable optical fibre cabling system. Consult with equipment

manufacturers and system integrators to determine the suitability of these guidelines for
specific networking applications. Additionally, all optical ports should comply with IEC 60825.

To ensure maximum flexibility on the cabling side of TOs and distributor panels a simplex
connector is recommended for the termination of horizontal and backbone optical cables as
illustrated in Figure 16.
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On the work area or patch side of TOs and distributor panels, a duplex presentation maintains
the correct polarity of transmit and receive optical fibres in two optical fibre transmission
systems while still allowing transmission systems using other optical fibre counts. At the
distributor, this presentation is preferably a duplex adapter that maintains the proper spacing
and alignment as defined by IEC 60874-19-1 or other applicable IEC interface standards.

Polarity is defined at the TO by either keying, or labelling of the adapters as position A and B.
To extend this polarity to the entire cabling system, it is important that the same keying
orientation, colour coding, marking, and optical fibre configuration be consistently applied.
Once the system is installed and correct polarity is verified, the optical fibre cabling system
will maintain the correct polarity of transmit and receive optical fibres.

10.3.5.2 Connectivity options at the TO

The connectors and adapters shall have their keys oriented as show

Plane (Frontal) View

B A B

A
Horizontally Mounted Simplex

i g Connectors

Vertically Mounted

Duplex
Connector_ e
~ -~
-~ ~
~

= Position"A"

1 = Position "B"

Note: Shading For
Clarification Only

Polarity at lecations other than the TO may be maintained by the strict control of changes to
the connectivity at distributors and CPs, or by adopting the configurations detailed in 10.3.5.2.
Connectors at locations other than the TO shall meet the optical, mechanical, and
environmental requirements stated in IEC 60874-19-1, although they may have other mating
interfaces.

10.3.5.4 Other duplex connectors

Alternate connector designs (for example SFF) shall employ similar labelling and identification

bthIIICD tU thc dupic}\ SC PUD;t;UII A dIICll B UTl d:tcllldtc dupic)\ bUIIIICbtUI dUD;HIIO th” bC ;II
the same position as the IEC 60874-19-1 (SC duplex) in Figure 16. For alternate connector
designs utilising latches, the latch defines the positioning in the same manner as the key and
keyways.

When high density is an important consideration for the building entrance facility, campus
distributor, building distributor, floor distributor, or consolidation point, then Small Form Factor
(SFF) connector designs are recommended. When used, SFF connectors shall be covered by
an approved IEC interface standard and shall satisfy the performance requirements of 10.3.3.
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10.3.5.5 Patch cord termination configuration

It is recommended that connection of patch cords and equipment cords to the duplex adapter
be made by means of a duplex connector assembly.

Qntical fibhre patch cords whether thev are used for cross-caonnection or interconnection to
T T 7 7

equipment, shall be of a cross-over orientation such that Position A goes to Position B on one
optical fibre, and Position B goes to Position A on the other optical fibre of the optical fibre
pair (Figure 17). Each end of the optical fibre patch cord shall be identified to indicate
Position A and Position B if the connector can be separated into its simplex components. For
alternate connector designs utilising latches, the latch defines the positioning in the same
manner as the keys.

For simplex connectors, the connector that plugs into the receiver~ s 8,_considered
Position A, and the connector that plugs into the transmitter shall be i Pasition B.

Legend:
2] = Position “A

11.1 General
This clause apw or cables with screened elements or units are
used. Only basit\ guit he procedures necessary to provide adequate
i M performance are subject to national and Iocal

engineering. Some cabling employs components that
crosstalk performance and is therefore also subject to
a proper handling of screens in accordance with

Cabling-screens should be properly bonded to earth for electrical safety and to optimise EM
performance. All cabling components which form part of a screened channel should be
screened and meet the screening requirements given in Clauses 9 and 10. Screened cabling
links® shall meet cabling screening requirements given in 6.4. Cable screens shall be
terminated to connector screens by low impedance terminations sufficient to maintain screen
continuity necessary to meet cabling screening requirements. Suppliers’ instructions as how
to make low impedance terminations shall be asked for and observed. Work area, equipment
cords and the equipment attachment should be screened and if so, shall provide screen

continuity.
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11.3 Earthing

Earthing and bonding shall be in accordance with applicable electrical codes or IEC 60364-1.
All screens of the cables shall be bonded at each distributor. Normally, the screens are
bonded to the equipment racks, which are, in turn, bonded to building earth.

NOTE High working frequencies and/or high frequencies of parasitic currents or fields require earthing with low
impedance, which may be realised with a meshed system.

The bond shall be designed to ensure that

a) The path to earth shall be permanent, continuous and of low impedance. It\is
recommended that each equipment rack is individually bonded, in order to assure-the
continuity of the earth path.

b) The cable screens provide a continuous earth path to all parts of a
interconnected by it.

The flexibility of generic cabling can
be fully exploited only if the cabling|an operly administered. Administration

involves accurate identification and_resord

ed cords constructed of two plugs as specified in the IEC 60603-7
series and balagced sables as specified in the document series IEC 61156. The components
used in these ‘cords shall meet the requirements of Clauses 9 and 10. Their purpose is to
connect toZconnecting hardware that utilises sockets that are also defined in the IEC 60603-7
series.

NOTE It is assumed that cords that use connectors with interfaces other than the IEC 60603-7 series also meet
the'requirements of this clause.

Connecting hardware performance is subject to influence by the properties of the plug
termination and therefore cords should be tested to determine the quality of the assembly.

Thlb uiauac DPG\J;I‘;UD thU Illill;lllulll IU\.{U;IGIIIUIItD fUI L;UIdD. ThU tUDt IIIUthUdb dlld IIICbhdII;bd:
stresses are specified in IEC 61935-2. All requirements of this clause have to be met after
first exposing the device under test to the mechanical stress. Cords shall meet the electrical
and mechanical requirements of IEC 61935-2.

13.2 Insertion loss

Insertion loss (/L) of cords shall not exceed the value stated for the given length. The
insertion loss performance is achieved by design.



https://standardsiso.com/api/?name=4d3e9481d8a561b7934697711b6e9733

11801 © ISO/IEC:2002+A1:2008(E) - 93 -

13.3 Return loss

Cords shall meet return loss (RL) requirements specified in Table 58. The cords shall meet
the electrical and mechanical properties of IEC 61935-2.

Table 58 — Minimum return loss for balanced cords

Frequency Return loss
MHz dB

All Categories

1<f<25 19,8 + 3 1g(/)

25 < < 100/250/600 38,0 — 10 Ig(y)

Table 59 — Informative values of return loss at keyfrequ
for Category 5, 6 and 7 cords
Return
Frequency
MHz
Category 5 cord Cate/géry 6 N \Category 7 cord
1 19,8 148/ 19,8

N

23,4

16 23,4 A V23a(0

100 18,0 \18,}\ ) 18,0

250 N/A /¥ \4\,0 14,0
600 N/A \ ( N/& 10,2

NH
13.4 NEXT

The cords for @-
equations (16) toN20)wt asured imaccordance with IEC 61935-2.

— NEXT +2-IL

Teonnectors cable 0 connector (1 6)

10 +10 + RSXT

where

NEXT .ord ¢ NEXT of the entire cord in dB

NEXT snnectors 1S the NEXT of the connectors in dB

NEXT ¢aple is the NEXT of the cable itself in dB

I Connector is the insertion loss of one connector in dB
RSXT is the reflected signal cross talk

NOTE The value for “cord”, “connector” and “cable” is expressed in dB.
with

RSXT = 0 dB for category 5 cords
RSXT = 0,5 dB for category 6 and category 7 cords.

and
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~NEXT oo " VEAT remote 2| Leaple * ILconnector] (17)
—-201g| 10 20 +10 20

NEXT. =
connectors

The frequency dependence of NEXT, if the anchor value at 100 MHz is known, is given by:

S
NEXT\ooq) = NEXT \ormote = NEXT onnector (100) — 2019 (E) (18)
L
ILcabIe = acable 100m xm (1 9)
where
NEXT local
NEXT remote
IL cable
IL connector
NEXT connector (1 00)
& cable 100 m
L
L cable, 100m
_ 10100 5
- 10xlg 1-10 (20)

“cable, 100 m

1-10 5

s in excess of 65 dB shall revert to a limit of 65 dB. Table 60
at key frequencies for different length of the cords.

Calculations
lists informati
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Table 60 — Informative values of NEXT at key frequencies
for Category 5, 6 and 7 cords

NEXT
dB
rre’mncy Category 5 cord Category 6 cord Category 7 cord
Length Length Length

2m 5m 10 m 2m 5m 10 m 2m 5m 10 m

1 65,0 65,0 65,0 65,0 65,0 65,0 65,0 65,0 65,0

16 50,3 49,5 48,7 61,6 60,0 58,5 65,0 65,0 65,0

100 35,0 34,7 34,5 46,2 45,0 44,2 65,0 /6?8\ 65,0
250 N/A 38,6 37,9 37,6 60,/\\ N 61,9
600 N/A &5\ b 0

For the commonly available Category 5 test head the anch alde af 1 Z s

NEXT 100) (21)

connector (

W
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Annex A
(normative)

Balanced permanent link and CP link performance

A.1 General

This Annex contains performance requirement equations for balanced permanent links and
CP links as shown in Figure A.1.

anent link.” The
\ prises\fixed cabling
igukation shall
be repeated if the CP cable is changed. The cabling under test ip i ioq D™contains

The cabling under test in configurations A, B and C is termed the per
configurations A and B comprise fixed cabling only. Configuration C co

or CP link is
gtion point of the

In all configurations the test configuration reference plane s A lin
within the test cord. The test cord connection which mate
permanent link or CP link under test is part of the link uf

Backbone cabling Configuration A

Horizontal cabling Configuration B

Horizontal cabling Configuration C

Horizontal gabling Configuration D

CP link

= connection

PP = pate
TO.= telecomm

C = connection (mated pair); CP = consolidation point;
ications outlet; Tl = Test interface

Figure A.1 - Link options

A.2° Performance

A.21 General

Tilc pdldlllUtClb bpcbiﬂbd ill tilib AIIIIC)\ dppiy tU anidIlbUUI pUIIIIdIIUIIt iilli’\b dlluI CP iill;\b Wlﬁl
screened or unscreened cable elements, with or without an overall screen, unless explicitly
stated otherwise.

The nominal impedance of balanced permanent links and CP links is 100 Q. This impedance
is achieved by suitable design, and an appropriate choice of cabling components (irrespective
of their nominal impedance).
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The requirements in this Annex 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.

A.2.2 Return loss

The return loss (RL) of each pair of a permanent link or CP link shall meet the requirements
derived by the equation in Table A.1.

The return loss (RL) of each pair of a permanent link with maximum implementation at key
frequencies is given in Table A.2.

Class Fre'?/lt'u_'ezncy
C 1< X
1< f <0 \
D
203]’3100(\ \{2—10Ig(/)

ERON AN

N\[mﬁsg\\ )\/ 26 - 5 Ig(/)

\) < i(l?\g\\:o 34 —2:00Ig(/)
eSS

26 — 5 1g(f)
\40\3/< 251,2 34 — 10 1g(y)
>51,2 < £ <600 10,0
~N
le A.2 — Informative return loss values for permanent link with

maximum implementation at key frequencies

Minimum return loss
Frequency dB
MHz
Class C Class D Class E Class F

1 15,0 19,0 21,0 21,0
16 15,0 19,0 20,0 20,0
100 N/A 12,0 14,0 14,0
250 N/A N/A 10,0 10,0
600 N/A N/A N/A 10,0



https://standardsiso.com/api/?name=4d3e9481d8a561b7934697711b6e9733

- 98 - 11801 © ISO/IEC:2002+A1:2008(E)

A.2.3 Insertion loss/attenuation

The insertion loss of each pair of a permanent link or CP link shall meet the requirements
derived by the equation in Table A.3.

A prnr\firnl method of ncfsuhliehing conformant link pnrfnrmanrn is to _demonstrate that the

margin between the measured value and the channel limits of Table 4 are adequate to
accommodate any additional cabling components used to create a channel.

The insertion loss of each pair of a permanent link with maximum implementation is given.in
Table A.4.

The insertion loss shall be consistent with the cabling components used.
When required, the insertion loss shall be measured according to |

Table A.3 — Insertion loss for permanent ligk o

Class Frequency Maxnmum i ert|
MHz

A f =01 / ﬁGO
. |/ QNN \
N AN
c 1< 7 <16 } \%b{z\zamxoz
D 1SS /\LA{O%&G\\Q(KSR\O/ZXJ’+OZ/\/7)+M<OO4X\/7
E 1SFKS>§O\\K (L1 1,821 00169xf+025/f)+nx002xf

?b/\>1 8 f+001><f+02/\/7)+n><002><\/7

@ Ansertion M(IL) at frequencies that correspond to calculated values of less than 4,0 dB
shall revert to a maximum requirement of 4,0 dB.
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Table A.4 — Informative insertion loss values for permanent link with
maximum implementation at key frequencies

Maximum insertion loss
Frequency dB
MHz
Class A Class B Class C Class D Class-E Class F

0,1 16,0 5,5 N/A N/A N/A N/A

1 N/A 5,8 4,0 4,0 4,0 4,0
16 N/A N/A 12,2 7,7 7.1 6,9
100 N/A N/A N/A 20,4 18,5 17,7
250 N/A N/A N/A N/A 30/7’\ 28,8
600 N/A N/A N/A N/A N N oee

RO

P link shall meet the

A.2.4 NEXT

A.241 Pair-to-pair NEXT

The NEXT between each pair combination of a pe
requirements derived by the equation in Table A.5.

The NEXT between each pair combination, of:
is given in Table A.6.

The NEXT requirements shall be met at both~ends
where the insertion loss (/L)N\s below 4,Q d

The NEXT shall be consiste

maximum implementation

cabling. NEXT values at frequencies
ation only.

When required t@E 7 ‘ S d dccording to IEC 61935-1.
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Table A.5 — NEXT for permanent link or CP link

11801 © ISO/IEC:2002+A1:2008(E)

Class Frequency Minimum NEXT
MHz dB
A f =01 27,0
B 0,1<f <1 25-151g(/)
o) 1< £ <16 40,1-15,819(f)
65,3 -151g( /) 83 -201g(f)
D 1< 1 <100 —20 Ig| 10 -20 +10 -20 2
74,3 -151g(f) 94 — 201g4f
E 1< f <250 -201g/10  -20 +10 —<\ N
102,4 - 151g (/) %@,4 —g\5§<f) \/
F 1< /<600 ~201g|10  -20 % g
# NEXT at frequencies that correspond to calculated values of greater thamg0,0 hall revert to a minimum
requirement of 60,0 dB. ®
® NEXT at frequencies that correspond to calcutated(valles(of gréater n 65,0 dB shall revert to a minimum
requirement of 65,0 dB.

Table A.6 — Informative XT value fomk with maximum implementation
ey frequencies

N
L\/\ x Minfmum NEXT
Frequency dB
MHz
QQI}?S AQ <Qas\$5 \dass C Class D Class E Class F
0,1 ;\@ E(w\ N/A N/A N/A N/A
1 <N 250 / 40,1 60,0 65,0 65,0
16 \k/A\ \\l/A 21,1 45,2 54,6 65,0
100 \\M \ N/A N/A 32,3 41,8 65,0
25N \\QA\ N/A N/A N/A 35,3 60,4
600 N/)\ N/A N/A N/A N/A 54,7
A.24.2 Power sum NEXT (PS NEXT)

The PS NEXT requirements are applicable only to classes D, E and F.

The PS NEXT of each pair of a permanent link or CP link shall meet the requirements derived
by the equation in Table A.7.

The PS NEXT of each pair of a permanent link with maximum implementation is given in
Table A.8.

The PS NEXT requirements shall be met at both ends of the cabling. PS NEXT values at
frequencies where the insertion loss (/L) is below 4,0 dB are for information only.

The PS NEXT shall be consistent with the cabling components used.
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PS NEXT, of pair k is computed as follows:

—~NEXT
n ik
__ 10
PS NEXT, =-101g Y10 (A.1)
=1 i =k
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
n is the total number of pairs;
NEXT;, is the near end crosstalk loss coupled from pair i into pair k.
Table A.7 — PS NEXT for permanent link or C
Class Frequency Mlnlmum P Né\ \ \\/
MHz
62,3 -1 g( \&Q\Xlg&
D 1< £ <100 —-201g| 10 +1
723 15 |g$\{) 90~201g(f)
E 1< f <250 0igPMo N\ -0~ N0/ -20 b
[EN
\39,4— 9(/)  994-151g(/)
F 1Sf£600[ A 0 +10 -20 e
? PS NEXT at feéqueyci to\ql}:ﬁlated values of greater than 57,0 dB shall revert to a
minimum requir n
® PS NEXT at fre i calculated values of greater than 62,0 dB shall revert to a
minimum requirgrﬁgﬂ\t f 62,8 dB:
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Table A.8 — Informative PS NEXT values for permanent link with
maximum implementation at key frequencies

Minimum PS NEXT
Frequency dB
MHz
Class D Class E Class F

1 57,0 62,0 62,0
16 42,2 52,2 62,0
100 29,3 39,3 62,0
250 N/A 32,7 57,4
600 N/A N/A 51,7

A.2.5 Attenuation to crosstalk ratio (ACR)

The ACR requirements are applicable only to Classes D, E an

A.2.51 Pair-to-pair ACR

Pair-to-pair ACR is the difference between the pair-fo-p, insertion loss of the
cabling in dB.

The ACR of each pair combination of a k shall meet the difference of
the NEXT requirement of Table A.5 and\ the\inse equirement of Table A.3 of the
respective class.

The ACR of each pair coribi er%nt link with maximum implementation is given
in Table A.9.

ﬁ
D
>
a
)
o
=
~—
=
5]
v
©
=2
=
@
>
O
Py
<
o
c
@
)
o)
o
-
=
)
o)
c
@
=}
o,
@
)

The ACR requireren
where the insert S

ACR of pairs i ar puted as jollows:

ACR, = NEXT, -IL, (A.2)

herof the disturbing pair;
k is'the number of the disturbed pair;
NEXT; -\is the near end crosstalk loss coupled from pair i into pair k;

IL, is the insertion loss of pair k. When required, it shall be measured according to
IEC 61935-1.



https://standardsiso.com/api/?name=4d3e9481d8a561b7934697711b6e9733

11801 © ISO/IEC:2002+A1:2008(E) -103 -

Table A.9 — Informative ACR values for permanent link with
maximum implementation at key frequencies

Minimum ACR
Frequency dB
MHz
Class D Class-E Class E

1 56,0 61,0 61,0
16 37,5 47,5 58,1
100 11,9 23,3 47,3
250 N/A 4,7 31,6
600 N/A N/A 8,1

A.2.5.2 Power sum ACR (PS ACR)

ifference of the
Ta A.3 of the

The PS ACR of each pair of a permanent link or CP link sk
PS NEXT requirement of Table A.7 and the insertion los
respective class.

The PS ACR of each pair of a permanent link with
A.10.

where

PS NEXT,
ILy

10“Informative PS ACR values for permanent link with
maximum implementation at key frequencies

Minimum PS ACR
Frequency dB
MHz
Class D Class E Class F

1 53,0 58,0 58,0
16 34,5 45,1 55,1
100 8,9 20,8 443
250 N/A 2,0 28,6
600 N/A N/A 5,1

A.2.6 ELFEXT

The ELFEXT requirements are applicable only to Classes D, E and F.
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A.2.6.1 Pair-to-pair ELFEXT

The ELFEXT of each pair combination of a permanent link or CP link shall meet the
requirements derived by the equation Table A.11.

The ELEEXT of each Innir combination of a pprmnnnnf link with maximum imlnlnmpnfnfinn is

given in Table A.12.
The ELFEXT shall be consistent with the cabling components used.

ELFEXT;, of pairs i and k is computed as follows:

ELFEXT, = FEXT, —IL, (A.4)
where

i is the number of the disturbed pair;

k is the number of the disturbing pair;

FEXT;, is the far end crosstalk loss coupled from pair /i
measured according to IEC 61935-1:

IL, is the insertion loss of pair k. When req
IEC 61935-1.

Table A. E ent link or CP link

N
Class Frequenc \/Minimum ELFEXT ?
e | [N o
\) 63,8-201g(f) 75,1-201g(f)
D 1< f 0 0lg| 10 -20 +nx10 -20 b

\ \> 67,8—-201g(/) 83,1-201g(/)
E< 1<1\§> -20igf10  -20  +axt0  -20 ’

\) 94 -201g(f) 90-151g(f)

F 1< f <600 -20Ig|10 —20 +nx10 —20 ¢

NOTE n = 2 for Configurations A, B and D
n = 3 for Configuration C

ELFEXT at frequencies that correspond to measured FEXT values of greater than 70,0 dB are for
information only.

EIFEXT at frequencies that correspond to calculated values of greater than 60 0 dB shall revert to a

minimum requirement of 60,0 dB.

ELFEXT at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a
minimum requirement of 65,0 dB.
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Table A.12 — Informative ELFEXT values for permanent link with
maximum implementation at key frequencies

Minimum ELFEXT
Frequency dB
MHz
Class D Class-E Class E

1 58,6 64,2 65,0
16 34,5 40,1 59,3
100 18,6 24,2 46,0
250 N/A 16,2 39,2
600 N/A N/A 32,6

A.2.6.2 Power sum ELFEXT (PS ELFEXT)

The PS ELFEXT of each pair of a permanent link or CP link
derived by the equation in Table A.13.

el th quirements

The PS ELFEXT of each pair of a permanent link
Table A.14.

amentation is given in

The PS ELFEXT shall be consistent w

ELFEXT,
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Table A.13 — PS ELFEXT for permanent link or CP link

Class Frequency Minimum PS ELFEXT ?
MHz dB
60.8 — 2019 (/) 721-201g(f)
D 1< £ <100 -201g| 10 -20 +nx10 -20 °
64,8 —201g(f) 80,1-201g(f)
E 1< f <250 —-201g| 10 -20 +nx10 -20 ¢

91-201g(f) 87 — 151
F 1< f <600 ~201g|10  -20  4+.x10 f\

NOTE =» = 2 for configurations A, B and D \ \/
n = 3 for configuration C

PS ELFEXT at frequencies that correspond to measured F
information only.

te th 70,0 dB are for

PS ELFEXT at frequencies that correspond to calculated valges/ of greater t

minimum requirement of 57,0 dB.
PS ELFEXT at frequencies that corresgond™o cafculated valuesyof gre
minimum requirement of 62,0 dB.

7,0 dB shall revert to a

than 62,0 dB shall revert to a

A.27

Table A.14 — Infarm

<

NUMinimum PS ELFEXT

r eng\ \ dB
V\}%s D Class E Class F

1 55,6 61,2 62,0

\
\ 1\6\ > 31,5 37,1 56,3

N\
\ oo 15,6 21,2 43,0
250 N/A 13,2 36,2

> 600 N/A N/A 29,6

Direct current (d.c.) loop resistance

The d.c. loop resistance of each pair of a permanent link or CP link shall meet the
requirements derived by the equation in Table A.15.

A practical method of establishing conformant link performance is to demonstrate that the

margin between the measured value and the channel limits of Table 16 are adequate to
accommodate any additional cabling components used to create a channel. This is fulfilled if
the insertion loss requirement and the delay skew requirement for the permanent link or CP
link are met.

The d.c. loop resistance of each pair of a permanent link with maximum implementation is

given

in Table A.16.

The d.c. loop resistance shall be consistent with the cabling components used.
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When required, the d.c. loop resistance shall be measured according to IEC 61935-1.

Table A.15 — Direct current (d.c.) loop resistance for permanent link or CP link

Class Maximum d.c. loop resistance
Q

530
140
34

(LI100) x 22 + n x 0,4

(LI100) x 22 + n x 0,4 S

(LI100) x 22 + n x 0,4 /\\

MmM{mM[{O|O|T| >

L Lec + Lep X Y

Lec length of fixed cable (m)

Leep  length of CP cord (where present) (m)

Y the ratio of CP cable attenuation (df
attenuation (dB/m) (see Clause 13)

n 2 for Configurations AN\B and
n 3 for Configuration C
Table A.16 — Ifformative

Class Class D Class E Class F

5@\ 140 ) 34 21 21 21

&sistance unbalance

The d.c. resistanse nce between the two conductors within all pairs of a permanent link
or CP link shalFnot exgeed 3 % for all classes. This shall be achieved by design.

sistance for permanent link with

A.2.8

A.2.9 Propagation delay

Thegpropagation delay of each pair of a permanent link or CP link shall meet the requirements
derived by the equation in Table A.17.

A practical method of establishing conformant link performance is to demonstrate that the
margin between the measured value and the channel limits of Table 17 are adequate to

accommudateany additiomat cabtimgcomponents usedto create a chanmet—This s fulfited—f
the insertion loss requirement and the delay skew requirement for the permanent link or CP
link are met.

The propagation delay of each pair of a permanent link with maximum implementation is given
in Table A.18.

The propagation delay shall be consistent with the cabling components used.
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When required, the propagation delay shall be measured according to IEC 61935-1.

Table A.17 — Propagation delay for permanent link or CP link

Class Frequency Maximum propagation delay
MHz ps

A f=01 19,400

B 01< f <1 4,400

c 1< f<16 (L/1oo)x(0534+0036/f)+nx00025

D 1< £ <100 (L/100)x(0534+0036/\/7)+n><000%/5’\

E 1< /<250 /100) x (0,534 + 0,036 @5

(1100) fosa +o038/ {1} nxefods (N

F 1< f <600 (z00) xlo 534+oo36/&n \Q\s\
NOTE
L Lrc + Lep

Lrc length of fixed cable (m)
Lep  length of CP cord (where present) (
n 2 for configurations A, B<and

n 3 for configuration C

Table A.18 - | for ati ion de values for permanent link with

at key frequencies

\Mémmum propagatlon delay
Frequency
MHz

/\ Cla s A Class C Class D Class E Class F
0,1 \ 19,400 \44100 N/A N/A N/A N/A
1§ \N/A 4,400 0,521 0,521 0,521 0,521
N\ X N N/A 0,496 0,496 0,496 0,496
\100\\ SNWYA N/A N/A 0,491 0,491 0,491
250 D NA N/A N/A N/A 0,490 0,490
600 N/A N/A N/A N/A N/A 0,489

A.210 Delay skew

The delay skew between all pairs of a permanent link or CP link shall meet the requirements
derived by the equation in Table A.19.

A practical method of establishing a conformant link performance is to demonstrate that the
margin between the measured value and the channel limits of Table A.19 are adequate to
accommodate any additional cabling components used to create a channel. This is fulfilled if
the insertion loss requirement and the delay skew requirement for the permanent link or CP
link are met.

The delay skew between all pairs of a permanent link with maximum implementation is given
in Table A.20.
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The delay skew shall be consistent with the cabling components used.

When required, the delay skew shall be measured according to IEC 61935-1.

Table A.19 — Delay skew for permanent link or CP link

Class Frequency Maximum delay skew
MHz us
A £ =01 N/A
B 01< /<1 N/A
C 1< f<16 (1/100) x0,045 + nx 0,001 25 /\
D 1< /<100 (L/100)x0045+n><000125<\\ O\
E 1< f <250 (2/100) x0,045 + n x o,ooﬁ\s\\
F 1< f <600 (2/100) x0 025+n§\0 OM\
NOTE
L Lrc + Lecp
Lec  length of fixed cable (m)
Lcp  length of CP cord (wher

n

3 for configuration C

pre ( i i ;:
2 for configurations A, B an

Table A.20 - Inforth link with maximum implementation

U

Chas Freq Maximum delay skew
Hz us
£ \ \‘”\
/\ ANE VA
\ \ Me 0,044 °
\ \% f <100 0,044 °
\R > 1< <250 0,044 °
1< £ <600 0,026 °

® This is the result of the calculation 0,9 x 0,045+3 x 0,001 25.

® This is the result of the calculation 0,9 x 0,025+3 x 0,001 25.



https://standardsiso.com/api/?name=4d3e9481d8a561b7934697711b6e9733

- 110 - 11801 © ISO/IEC:2002+A1:2008(E)

Annex B
(normative)

Test procedures

B.1 General

This annex on test procedures is divided into four parts. B.1 gives general information. B.2
gives references to test procedures for installed cabling and for cabling in laboratory
environment. B.3 gives references to test procedures for prefabricated cords. B.4 gives
references to test procedures for individual components.

B.2 Channel and link performance testing

B.2.1 Testing balanced cabling channels, permanent links an

The test procedures for balanced cabling installations are g
B.2.2 Testing optical fibre cabling channels
The test procedures for optical cabling installati

NOTE If test methods for some parameters a

Channels and links are
installation. For thessg

compliance for syste
equipment or f|
out according to
evaluate the accura

e with the specified requirements after
ents are available. The channels and
fy environments. This is in order to prove
components. These tests may use laboratory
sihg laboratory test instruments, which are carried
, may be reference tests which can be used to

NOTE |If field te i e for testing of certain classes of cabling, laboratory equipment can be used.
For testing para v access to both ends of the installed cabling, laboratory equipment is not
practical. I{/ts cabling is installed in such a way that only acceptance testing (see the

The different kinds of\testing may be classified as follows:

a) Accepiance testing

As~a’ means of validating installed cabling, which is known to comply with the
implementation requirements of this standard and which is made up of elements
eomplying with the performance requirements for components for the relevant categories.

b) Compliance testing
As a means of validating installed cabling, comprising known or unknown components.

c) Reference testing

As a means for testing cabling models in laboratory environment and for comparing the
result of measurements performed with laboratory and field test instruments. Reference
testing in laboratory on cabling models is also used for verifying compliance for properties,
which cannot be tested in field.
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In Table B.1, the type of test to be carried out for each channel or permanent link is indicated
by an "I" (informative) or "N" (normative). Parameters, which are computed from the measured
parameters, are indicated by a "C". The tests indicated by “I” may be carried out as part of an
acceptance test. The tests indicated by “N” shall be carried out as part of an acceptance,
reference or compliance test.

Table B.1 — Cabling characteristics of copper and optical fibre cabling
for acceptance, compliance and reference testing

Characteristics of Testing for
copper cabling Acceptance Compliance Reference
Return loss | N
Insertion loss | N \\ (\N
NEXT I N (\ \N

PS NEXT C

PN

| O W
PS ACR | LA\
ELFEXT | D
PS ELFEXT c ( () &%
DC loop resistance /{I \\/ /\
Propagation delay \ ‘I Q N
Skew > \l\

Unbalance attenuation, near end (TC() (N

Coupling attenuation/\ /\\ \ \ \
Length ® N \k I V ! N

Wiremap

Continuity6f cendustors, sgteens.(if \/ N N N
applicable)\s % open’gircul
@ Length iS}Q{\a p}silféﬂ\crit}m%\
s o
ing

\L\% ris\f%}
/\ op& fibke ca Acceptance Compliance Reference

e ) : N \

Testing for

MultimNonBbandwidth N
Propagation My | N
Fength C C
Continuity and maintenance of polarity N N

Cabling characteristics to be tested for acceptance, compliance and reference shall meet or
exceed the requirements outlined in 6.4 for balanced cabling and in Clause 8 for optical
cabling.

B.3 Transmission testing of cords for balanced cabling

Testing of cords for balanced cabling shall be performed according to IEC 61935-2.
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B.4 Transmission testing of components for cabling

B.4.1 Transmission testing of copper cables for balanced cabling

Tpeting of cables for balanced Pnhling shall he Innrfnrmnd nr(‘nrding to IEC 61156-1

B.4.2 Transmission testing of connecting hardware for balanced cabling

Testing of connecting hardware for balanced cabling shall be performed according to the
relevant part of IEC 60603-7. If connecting hardware is used that is not covered by~the
IEC 60603-7 series, it shall be tested according to the relevant specification.

B.4.3 Transmission testing of cables for optical cabling

Testing of cables for optical cabling shall be performed according<to th ) 2 series

B.4.4 Transmission testing of connectors for optical

Testing of connectors for optical cabling shall be perfg y 2 61300-3-34.
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Annex C
(normative)

Mechanical and environmental performance testing of connecting
hardware for balanced cabling

C.1 Introduction

The mechanical and environmental performance of connecting hardware is vital to the cabling
system. Changes in contact resistance because of operational and environmental stress ean
negatively affect the transmission characteristics of the cabling system. Product life t€sting is

completion of each conditioning sequence. In addition, the product
degradation with respect to the ease of mechanical termination,

To ensure that all connecting hardware for balanced cahli
under field installation conditions, it shall be capable
throughout the series of environmental conditioning
Table C.5. Products under test shall be moun

NOTE 1 This annex provides mechanical connestion ‘gerformance requirements for connections that are not
covered by a specific IEC connector standard. It is intendedo“replace the specifications in this annex by reference

NOTE 2 Connection interface \ i and environmental performance requirements of
IEC 60603-7 (unscreened) 3! e pt from this annex. Connection interfaces that are
covered by international sta 60603-7 series shall comply with at least the equivalent

mechanical and environme ) irements specified in this annex.

C.2 Test requiren

during the-complete test sequence. That is, when unmating is necessary for a certain test, the
same connecting hardware shall be mated for the subsequent tests.

Hereinafter, mated/terminated connecting hardware is called the "specimen".

For each group, a minimum of 10 product samples shall be used to compile data for
supporting a conclusion that pass criteria are satisfied.

C.2.2 Initial test measurements

All specimens shall be subjected to the measurements and sequence shown in Table C.1.
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Table C.1 — Group P

T Test Measurement to be performed
est
phase . IEC 60512 | Severity or condition . IEC 60512 .
Title Test No. of test Title Test No. Requirements
Visual There shall be no
S 1a defects that would
examination impair normal operation
pq |General 1 - -
examination Examination comply with those ¢
of dimensions 1b ply wi ;
specified in the detail
and mass SN
specification
P2 Polarization 4
(if applicable) \
yaN
All signal contacts and
P3 Contact screen/specimens Millivolt level Contact resistapce =
resistance (bulk resistance method meQax m
subtracted) \
Test voltage Q)
100 V+ 15V d.c.
P4 Method A a 0 MQ minimum
Mated or terminated
connectors
N
Contact/c ct
Method 1000V d.c. ora.c.
Mated or texmin peak
connectors
PS5 All contacts to en: ltags, proof 4a
Method A § 1500 V d.c. or a.c.
ed orterijnat peak
N C nesE)rs
rformance

ur groups, group A, group B, group C and group D.
all undergo the tests specified in the relevant group.
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Table C.2 — Group A

Test Test Measurement to be performed
es
phase . IEC 60512 Severity or . IEC 60512 .
Title Test No. condition of test Title Test No. Requirements
Insertion and
withdrawal Connector locking As per manufacturer's
AP 1 forces 13b device depressed (if s ee:ifications
(two piece applicable) P
connectors)
Effectiveness
of connector L ,
AP 2 coupling 15f Rate of load application As per ma_nufacturer S
devi 44,5 N/s max. specifications
evice
(if applicable) /\(
-40 °Cto 70 °C
Rapid Mated or terminated
AP 3 | change of 60068-2-14 | connectors
temperature 25 cycles t = 30 min
Recovery time 2 h
Test voltage 100 V %\x j}
+ 15V d.c. Method A In io .
AP 4 Mated or terminated sistan ca 0 Mg min.
connectors a)
All signal contacts a
AP 5 screen/spécimens ¢hllk \f;ﬁ} t;:@ >2a ﬁgg%i?aalx change
resistance suhtragted
Contact/contact: \_/
Method A 1000V d.c. ora.c.
Mated or({terminated peak
connectoys C& li4ge
AP 6 4a
. roof
1500V d.c. ora.c.
peak
connecto
. There shall be no
AP 7 Un te_d \/ Vlsua_l . 1a defects that would
terminated connectors | examination . : .
impair normal operation
lowtemperature 25 °C
igh temperature 65 °C
chld subcycle =10 °C
ol umidity 93 %
ic
AP 8 | X 068-2238 | Half of the samples in
mated or terminated
state
Half of the samples in
unmated or unterminated
state
All signal contacts and
AP 9 screen/specimens (bulk g;?;?:r:ce 2a ﬁ?)r?%irt?aalx change
resistance subtracted)
Insertion and
withdrawal Connector locking As per manufacturer’s
AP 10 | forces 13b device depressed (if s e?:ification
(two piece applicable) P
COTITEeCtors)
Effectiveness
of cor_mector Rate of load application As per manufacturer’s
AP 11 | coupling 15f 44,5 N/s (10 Ibf/s) max specification
device (if ’ ’
applicable)
. There shall be no
Unmated or Visual
AP 12 unterminated connectors | examination 1a defects that would

impair normal operation
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Table C.3 — Group B

T Test Measurement to be performed

est

phase . IEC 60512 | Severity or condition . IEC 60512 .

Title Test No. of test Title Test No. Requirements
Cocking As per manufacturers
device specification, but

BP 1 mechanical Mechanical operations equivalent to N = 200

operations (if insertions and
applicable) withdrawals
N/2 operations Speed
. 10 mm/s rest 5 s (two
BP 2 Mecha_mcal 9a piece connectors).
operations : .
Locking device
inoperative
4 days
Half of the samples in
Flowing mated or terminated
BP 3 mixed gas 11-7 state
corrosion Half of the samples in Temperature:
unmated or (252t 2) °C
unterminated state ¢lative humidity:
m (75 + 3) %
All signal contacts an \)

BP 4 screen /s imens ontgct Q a 20 mQ maximum
(bulk resfstan resistanc change from initial
subtracte
N/2 operatj

Mechanical Speed 10 (mm/s—Rest
BP 5 operations 9a 5 s (two plece %
co rsh\ Lo
O\%m tive \
BP 6 All signakcont w Contact 2a 20 mQ maximum
\sc\reen specimens resistance change from initial
4 v
Insulation .

BP 7 / Q rminated resistance 3a 500 M¢2 Min.

CoMontact:
thod A 1000V d.c. ora.c.
ted or terminated peak

BP 8 \ connectors Voltage 4a
All contacts to screen: | Proof
Method A 1500 V d.c. ora.c.
Mated or terminated peak
connectors

Visual There shall be no

BP 9 1a defects that would

examination

impair normal operation
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Table C.4 — Group C

T Test Measurement to be performed
est
phase . IEC 60512 | Severity or condition . IEC 60512 .
Title Test No. of test Title Test No. Requirements
Measurement points as Contact
CP 1 [ Vibration 11c per manufacturer’s : 2e 10 pus max.
specification disturbance
Test voltage
100 V d.c. .
CP 2 Method A Insulation 3a 500 MQ min.
Mated or terminated
connectors
All signal contacts and Contact
CP3 screen/specimens (bulk resistance 2
resistance subtracted)
Unmated or Visual
CP 4 unterminated S
connectors examination
Table C.5 - Grm
Test /( \\// /lm‘asur ent to be performed
ohase Title IEC 60512 | Severitkor coud ion e )E/ 60512 Requirements
Test No. st st No. a
Electrical 5 connectgrs 0,5A, 5 connectors
DP 1| load and 9b 500 h. 703G No current,
temperature /\ oOVeRy P r|od 5 connectors
Insulation .
DP 2 <\ Q/\N resistance 3a 500 MQ min.
ethod 1000V d.c. or a.c.
Mated o' terminated peak
onnectors Voltage
DP 3 ¢ g 4a
x \z@contacts to screen: | Proof
ethod A 1500 Vd.c. ora.c.
Mated or terminated peak
connectors
\) Unmated or Visual There shall be no
DP 4 unterminated N 1a defects that would
examination ) : .
connectors impair normal operation
All signal contacts and
DP'5 screen / specimens Contact 1a 20 mQ max. change
(bulk resistance resistance from initial

subtracted)
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Annex D
(informative)

Electromagnetic characteristics

Cabling consists of passive components and can therefore only be verified for conformance to
electromagnetic compliance (CISPR 22 and CISPR 24) when attached to application specific
equipment. However, electromagnetic characteristics of a network installation are influenced
by parameters, such as the balance and/or screening properties of the cabling.

Balance is characterised by unbalance attenuation, i.e. the ratio between the unwanted
common mode signal power and the injected differential mode signal power,_This ‘common

characterised for components, including cables and connecting
unbalance attenuation are also given for cabling. Unbalance &
components are well established for frequencies up to 100 MHZ.

Screening effectiveness is characterised for components
hardware and patch cords. At frequencies up tg

les, connecting
effectiveness of

ratio of the longitudinal voltage developed on the, secg g screen to the current
flowing in the screen. This unwanted cu yses and agffects immunity. At higher
frequencies screening effectiveness fuay i eening attenuation, i.e. the
ratio between the common mode signa S losed in the screen and the

Balance and screening effe combined in one parameter, coupling
attenuation, which is the*xatio\b d gignal power and the unwanted radiated
power from the cabling. iIs normally measured from 30 MHz to
1 000 MHz.

Coupling attem@m

Test method i \ or components have been developed. Characterisation of

ied\to"” screened and unscreened cables, connecting

coupling attequatio a subject for further study.
Use of ith)good electromagnetic characteristics, the use of screened or
unscreened nts¥throughout a system, and installation according to manufacturers’

instructionswill 'help {o achieve good electromagnetic characteristics of the cabling.

The eléctromagnetic characteristics of the components referenced in this standard may be
used, for guidance when application specific electronic equipment is constructed, and tested

for,.compliance with CISPR 22 and CISPR 24. The relationship between the CISPR
requirements and these characteristics is a subject for further study.
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Annex E
(informative)

Acronyms for balanced cables

There is a great variety of cable constructions and a number of systems to describe these
constructions in a shortened form. These abbreviations have been used to describe the
difference in construction as well the difference in impedance. Since such acronyms are used
in many commercial documents and have never been clearly specified by a standard, the
same term could mean different kinds of constructions in different contexts.

The intention of this annex is to clarify this situation and give guidapce™~n how_to use
abbreviations for the main constructions used for communication cables\|This docdment uses
the words balanced cable, unscreened/screened cable and unscteened/screened cable
element for the cable constructions described in this annex.

XX [ XXX
L balanced element — TP

element screen

Figure E.1 — Cable naming schema
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U/UTP: U/UTP:

T

Cable sheath Cable sheath

T dall

It’l:i?c; side circuit A
Q%
Q‘b
Q
v

r\ .
©

Conductor

F/IUTP:

Cable sheath
Foil screen
Pair

U/FTP:

Cable sheath
Foil quad screen
Quad

Pair / side circuit

U/FTP:

Cable sheath
Foil pafkscre

Conductor

Conductor

S/IFTP:

Cable sheath
Braid screen
Foil quad screen
Quad

Pair / side circuit

Cable sheath
Braid screen
Foil pair screen

\ Pair

£ = Conductor
\. [ ]

Conductor
-<.\ — N

=g -
e

®
e

NOTE Sometimes the letter P in the abbreviation is replaced by Q to characterise a quad construction.

Figure E.2 — Cable types
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Annex F
(informative)

Supported applications

F.1 Supported applications for balanced cabling

Balanced cabling specified in this International Standard is intended to support the
applications detailed in this Annex. Other applications, not listed, may be supported too.

Balanced cabling applications are matched to channel performance es specified in
Clause 6 of this standard. Generic cabling has been designed to

(for example, published ITU recommendations, ATM
standards or at least DIS status at ISO/IEC).

W
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Table F.1 — Applications using balanced cabling

Application

Specification reference | Date |

Additional name

Class A (defined up to 100 kHz)

PBX National requirements
X.21 ITU-T Rec. X.21 1996
V.11 ITU-T Rec. X.21 1994

Class B (defined up to 1 MHz)
SO0-Bus (extended) ITU-T Rec. 1.430 1993 ISDN Basic Access (Physical Layer)
SO Point-to-Point ITU-T Rec. 1.430 1993 ISDN Basic Acg—:g(Physical Layer)
S1/S2 ITU-T Rec. 1.431 1993 ISDN Primar)/\/éccess hysical Layer)
CSMA/CD 1BASE5 ISO/IEC 8802-3 2000 ‘Stgrhn\

Class C (defined up to 16 MHz)

Ethernet 10Base-T IEEE 802.3° 2005 (o\mk\s\o\io\g: s%sz 3 2000
CSMA/CD 10BASE-T ISO/IEC 8802-3 2000

CSMA/CD 100BASE-T4  ||SO/IEC 8802-3 2000 \ \Wernet
CSMA/CD 100BASE-T2  ||SO/IEC 8802-3 bgbo | Kast Ethernet

Token Ring 4 Mbit/s

ISO/IEC 8802-5

ISLAN

=
N

ISO/IEC 8802-9

A\
w ‘\/?ntegrated Services LAN

Demand priority

ISO/IEC 8802-12

L/

VGAnyLAN ™

ATM LAN 25,60 Mbit's  |ATM Forum af-phy-0040.000 49 ATM-25/Category 3
ATM LAN 51,84 Mbit's  |ATM Forum af-phy-Oa{&Ot&Q \ *tgg\\/ ATM-52/Category 3
ATM LAN 155,52 Mbit/s ATM%Qru}r\Q(phy-&@@o\J 1995 ATM-155/Category 3
[\ cfasmsgé\(g ined Up to 100 MHz)
CSMA/CD 100BASE-JX, | 1SO/IEC88D2-3 N 2000 Fast Ethernet
CSMA/CD 1000BASENT /| ASQ/IEC 88023 2000 Gigabit Ethernet
Token Ring 16 Mbit/s A" |S?>KEB§80\5’\ 1998
Token Ring 100 Mbit/%\ \S»Q/lE%\ssbg\/ 2001
TP-PMD ( }S\O/kg FE;) 9314-10 2000 | Twisted-Pair Physical Medium Dependent
ATM LAN m\{bitﬁ\ ATNFoMn af-phy-0015.000 1994 ATM-155/Category 5
Ethernet 1(%Bas\e- \NQE/E>802.3 b 2005 Fast Ethernet ISO/IEC 8802-3:2000
PoE EEE 802.3 af 2003 Power over Ethernet

Class D 2002 (defined up to 100

MHz)

Ethernets1000Base-T IEEE 802.3° 2005 Gigabit Ethernet / ISO/IEC 8802-3:2000
Fibre«Channel 1 Gbit/s INCITS 435 2007 Twisted-pair Fibre Channel 1G
Eirewire 100 Mbit/s IEEE 1394b 1999 Firewire/Category 5

Class E 2002 (defined up to 250 MHz)
ATM LAN 1.2 Gbit/s ATM Forum af-phy-0162.000 2001 ATM-1200/Category 6
Ethernet 10GBase-T 2 IEEE 802.3an 2006 10Gigabit Ethernet



https://standardsiso.com/api/?name=4d3e9481d8a561b7934697711b6e9733

