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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES

FOREWORD

1) 1SO (International Organization for Standardization) and IEC (International Electrotechnical Commission) formi\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.ahd IEC
member body interested in the subject dealt with may participate in this preparatory work. International goverhmental
and non-governmental organizations liaising with ISO and IEC also participate in this preparation.

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

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

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

8) No liability shall attach|to\]EC i e ployees, servants or agents including individual experts and
members of their technical nit E O member bodies for any personal injury, property damage or other
damage of any pé
of the publication

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

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

It bears the edition number 2.2.

publication has been modified by amendments.

The significant changes with respect to the first edition and its amendments are listed in Annex H.
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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 amendments may be obtained from the address given
on the second title page.

@%
T
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INTRODUCTION

Within customer premises, the importance of the cabling infrastructure is similar to that of other
fundamental building utilities such as heating. lighting and mains power. As with other utilities,

interruptions to service can have a serious impact. Poor quality of service due to lack of design
foresight, use of inappropriate components, incorrect installation, poor administration or inadequate
support can threaten an organisation's effectiveness.

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

The subsequent growth of generic cabling designed in accordance with IO/IEC

a) contributed to the economy and growth of Information and Com i Rechhology (ICT),

b) supported the development of high data rate applications ba
and

c) initiated development of cabling with a performance K i rformance classes

NOTE ISO/IEC 11801, edition 1.2 consists of edition 1.0 (1995) and i e 999) and 2 (1999).

This second edition of ISO/IEC 11801
opportunities.

This International Standard provides:

range of applications;

b) users with a flexible

c) building professionals
cabling bef ifi
construction orréfurbi

d) industry and tandardiZation bodies with a cabling system which supports current
products and pro for future product development.

This International ifies a multi-vendor cabling system which may be implemented with

material

a) international 1§ 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);

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

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

Physical layer requirements for the applications listed in Annex F have been analysed to determine

theircompatibitity withrcabtimgctasses—spetified— i this—stamdard—Theseappticatiom requirenTeTts;
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,

e) invokes component requirements and specifies cabling impl ations \»that ensure
performance of permanent links and of channels that meet or exc¢eed thecrequirements for
cabling classes,

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

This International Standard specifies a generic cabling system o0 have a usable

life in excess of 10 years.

This amendment provides requirem
corrections to ISO/IEC 11801:2002. Am
cabling models, requirements and nofm

Fa channels plus additions and
7 11801:2002 will provide balanced

fibre cabling.

Amendment 2 @
normative referen

Class Fp links, to
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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES

1 Scope

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

ISO/IEC 11801 is optimised for premises in which the maximum distance ower which
telecommunications services can be distributed is 2 000 m. The princjptes.of this,International
Standard may be applied to larger installations.

Cabling defined by this standard supports a wide range of servi , data, text,

image and video.

a) structure and minimum configuration for generic cabling
b) interfaces at the telecommunications outlet (TO)

c) performance requirements for indivi

d) implementation requirements and wptions,

e) performance requirements for ca

specified in this standard,

f) conformance requiremen

Safety (electrical safe
requirements are outsi
standards and by regu

Annex F. It refers
appropriate.

referenced document (including any amendments) applies.

The provisions of the referenced specifications other than ISO/IEC, IEC, ISO and ITU documents,
as(identified in this clause, are valid within the context of this International Standard. The reference
towsuch a specification within this International Standard does not give it any further status within
ISO or IEC. In particular, it does not give the referenced specification the status of an International
Standard.

IEC 60352 (all parts), Solderless connections

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 60282 B _CQAoldaplnce ~nopnnac tHaono Doyt BE: Drnca in ~opnac tHiona Oaopnara |l roouiramante fact
= OUY v

Oz O, OUOTUCTTC OO COTITTC CTIoOTTS T art o. 1 1co9 11 COTMTCCTrorTsS oCTTCTar TC U CTITCTItS; T

methods and practical guidance

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

IEC 60352-7, Solderless connections — Part 7: Spring clamp connections — General requirements,
test methods and practical guidance

IEC 60352-8, Solderless connections — Part 8: Compression magy ¢tions — General
requirements, test methods and practical guidance

IEC 60364-1, Low-voltage electrical installations — Part 1: Fup es,assessment of
general characteristics, definitions

IEC 60512-2-1, Connectors for electronic equipme o 8 eg8urements — Part 2-1:
Electrical continuity and contact resistance tests 2 (C6 resistance — Millivolt level
method

IEC 60512-3-1, Connectors for eletrom¢c € s~and measurements — Part 3-1:

IEC 60512-5-2, Conngex
Current-carrying capagq

IEC 6051 5-4x200 X
Test 25d — Propagatio

IEC 60512-25-5, Connectors for electronic equipment — Tests and measurements — Part 25-5: Test
25e —Return loss

IEC60512-25-9:2008, Connectors for electronic equipment — Tests and measurements — Part 25-9:
Signal integrity tests — Test 25i: Alien crosstalk

IEC 60512-26-100, Connectors for electronic equipment — Tests and measurements — Part 26-100:
Measurement setup, test and reference arrangements and measurements for connectors according
to IEC 60603-7 — Tests 26a to 26g

IEC 60603-7, Connectors for electronic equipment — Part 7: Detail specification for 8-way,
unshielded, free and fixed connectors
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IEC 60603-7-1, Connectors for electronic equipment — Part 7-1: Detail specification for 8-way,
shielded free and fixed connectors

IEC 60603-7-2:2010, 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

IEC 60603-7-3:2010, 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

IEC 60603-7-4:2010, Connectors for electronic equipment — Part 7-4: Detail specification for 8-
way, unshielded, free and fixed connectors, for data transmissions with frequencies upte.250 MHz

IEC 60603-7-5:2010, Connectors for electronic equipment — Part 7 gcification for 8-
way, shielded, free and fixed connectors, for data transmissions with 9 1 Q 250 MHz

IEC 60603-7-41:2010, Connectors for electronic equipment ; pecification for 8-
way, unshielded, free and fixed connectors, for data transmjssj jith ™ és up to 500 MHz

¥ Detail specification for
quencies up to 500 MHz

Part 7-71: Detail specification for 8-way,

IEC 60603-7-71:—, Connectors for ele¢tronic equipIx
W with frequencies up to 1 000 MHz

shielded, free and fixed connectors, forda

Attenuation

IEC 60793-1—44@i k44 Measurement methods and test procedures — Cut-off
wavelength

IEC 60793-2:10~Optjcal fibres — Part 2-10: Product specifications — Sectional specification for
category A1-multimode fibres

IEC 60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for class
B §ingle-mode fibres

I[EC 60794 (all parts), Optical fibre cables

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

IEC 60825 (all parts), Safety of laser products
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IEC 60874-19-1:2007, Fibre optic interconnecting devices and passive components Connectors for
optical fibres and cables — Part 19-1: Fibre optic patch cord connector type SC-PC (floating duplex)
standard terminated on multimode fibre type A1a, A1b — Detail specification

IEC 60874-19-2:1999, Connectors for optical fibres and cables — Part 19-2: Fibre optic adaptor
(duplex) type SC for single-mode fibre connectors — Detail specification

IEC 60874-19-3:2007, Fibre optic interconnecting devices and passive components — Connectors
for optical fibres and cables — Part 19-3 Fibre optic adaptor (duplex) type SC for multimode fibre
connectors — Detail specification

IEC 61073-1, Fibre optic interconnecting devices and passive componehts>_ Mechahical splices
and fusion splice protectors for optical fibres and cables — Part 1: Generiq specifisation

IEC 61076-3-104, Connectors for electronic equipment — Part 3-104: iI specifjication for 8-way,
shielded free and fixed connectors for data transmissions with fre j 0

IEC 61156-1:2007, Multicore and sym
Generic specification
Amendment 1 (2009)

IEC 61156-2:2010,
Part 2: Symmetrical pair/g
floor cable — Sectional

IEC 61156-3:20 uly
Work area wiring 6

IEC 61156-672010, Multicore and symmetrical pair/quad cables for digital communications —
Part 6. Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Work
area(wjring — Sectional specification

IEC 61300-1, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 1: General and guidance

IEC 61300-2-2:1995, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-2: Tests — Mating durability

IEC 61300-3-6:1997, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-6: Examinations and measurements — Return loss
Amendment 1:1998
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Amendment 2:1999

IEC 61300-3-34:2001, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-34: Examinations and measurements — Attenuation of random

mated connectors
IEC 61754-20:2002, Fibre optic connector interfaces — Part 20: Type LC connector family

IEC 61935-1, Specification for the testing of balanced communication cabling in accordance-with
ISO/IEC 11801 — Part 1: Installed cabling

IEC 61935-2, Testing of balanced communication cabling in accorance O/IEG. 11801 — Part

2: Patch cords and work area cords

Absorbing clamp method

ISO/IEC 14763-1, Information technology — Implementation
cabling — Part 1: Administration

earth

3 Terms, de s, abbreviations and symbols

3.1 Terms and definitions
For-the purposes of this International Standard, the following definitions apply.

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

3.1.1
administration

methodology-definingthe-documentationrequirements—of a—cablingsystem—anditscontainmentthe
labelling of functional elements and the process by which moves, additions and changes are
recorded



https://iecnorm.com/api/?name=06acec80ab2b3f35cd52233eceead131

11801 © ISO/IEC:2002+A1:2008 -21-
+A2:2010(E)

3.1.2
alien (exogenous) crosstalk
signal coupling from a disturbing pair of a channel to a disturbed pair of another channel

NOTE This also applies to the signal coupling from a disturbing pair within a permanent link or component, used to
create a channel, to a disturbed pair within a permanent link or component, used to create another channel.

3.1.3

alien (exogenous) far-end crosstalk loss (AFEXT)

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

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

in a permanent link or

3.1.4

alien (exogenous) near-end crosstalk loss (ANEXT)
signal isolation between a disturbing pair of a channel
measured at the near-end

air of another channel,

ig/a permanent link or component, used
ate another channel.

NOTE This also applies to the measurement of signal isolation be
to create a channel, and a disturbed pair within a permanent link q

3.1.5

application
system, including its associated trans
cabling

3.1.6
attenuation

decrease in mag@

link or component, used o 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 a disturbing pair of a channel and
the insertion loss of a disturbed pair in another channel

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

or component, used to create another channel.
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3.1.9

attenuation to crosstalk ratio at the far-end (ACR-F)

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

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

3.1.10

attenuation to crosstalk ratio at the near-end (ACR-N)
difference, in dB, between the near-end crosstalk loss from a disturbing pair of a chanpel and the
insertion loss of a disturbed pair of the same channel

NOTE This also applies to the calculation using the near-end crosstalk loss from a d
or component, used to create a channel, and the insertion loss of a disturbed pair withi
of the same channel.

3.1.11
average power sum alien (exogenous) near-end crosstalk
the calculated average of the power sum alien near-g
channel

NOTE This also applies to the calculation usingsthe pair:

3.1.12

3.1.13 Q
balanced cable

NOTE Building baskbone 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

| 4 Lot £ +lo 4 £ 11 + i ol H Y Lo, HIPAH
reiocvdalimn 1oyuidtiviio, TUT T Ty UT LITITUUTTITITUTneativiio LduvliTo 1TU a Uittty
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3.1.17
cable
assembly of one or more cable units of the same type and category in an overall sheath

NOTE The assembly may include an overall screen.

3.1.18
cable element
smallest construction unit (for example pair, quad or single fibre) in a cable

NOTE A cable element may have a screen.

3.1.19
cable unit
single assembly of one or more cable elements of the same type or

NOTE 1 The cable unit may have a screen.
NOTE 2 A binder group is an example of a cable unit.

3.1.20
cabled optical fibre category
system of defining requirements for the cabled optical t¢e within optical fibre cabling

3.1.21
cabling
system of telecommunica S vdconnecting hardware that can support the

3.1.22
campus

3.1.23

NOTE Campus«backbone sables may also connect building distributors directly.

3.1.24
campus distributor
distributor from which the campus backbone cabling starts

3.1.25
channel
end-to-end transmission path connecting any two pieces of application specific equipment

MNAOTE— : " ol L ol ; TR DR I lo ot il n 1o ol el L "
NOTE  Cquipment and worR-area coraSare Mmoo T tre- cranier, out ot te conmmettmygTaraware mito- te appricatron

specific equipment.

1 Standards developed by IEC subcommittee 86C use this definition in support of JTC 1/SC25 standards.
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3.1.26
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

atowingtheuseof putt=throughcabtesorsptices

3.1.27

connecting hardware

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

3.1.28

connection
mated device or combination of devices including terminations used
elements to other cables, cable elements or application specific equ

ables or cable

3.1.29

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

or distributor and a

3.1.30
cord
cable, cable unit or cable element with a

3.1.31
coupling attenuation

3.1.32 Q

CP cable
cable connecting

connecting hard ‘ at each end

3.1.34

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.

3.1.35
distributor

term used for a collection of components (such as patch panels, patch cords) used to connect
cables
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3.1.36

equal level far-end crosstalk ratio (ELFEXT)

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

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

3.1.37
equipment cord
cord connecting equipment to a distributor

3.1.38
equipment interface
location where a connection between equipment and the cabling

3.1.39
equipment room
room dedicated to housing distributors and applicatiq

3.1.40
external network interface
point of demarcation between public and\priva

NOTE In many cases the external network interfade is\the “poi
and the customer premises cablip

3.1.41
fixed horizontal cable
cable connectin floo
CP is present

e

gonnection between the network provider's facilities

nsolidation point if a CP is present, or to the TO if no

3.1.42
floor distrib
distributor used to tween the horizontal cable and other cabling subsystems or

NOTE See alsotelecommunications room.

3.1.43
generic\cabling
structured telecommunications cabling system, capable of supporting a wide range of applications

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

3.1.44
horizontal cable

. T L NNV
cabtecommectingtheftoordistributortothetetecommumicationsouttet(s)
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3.1.45
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.

3.1.46
individual work area
minimum building space that would be reserved for an occupant

3.1.47

insertion loss
loss incurred by inserting a device between a source and load of equa
may have a different impedance from the load and source impedance

NOTE The terms operational attenuation or operational insertion loss are sa

3.1.48

insertion loss deviation
difference between the measured insertion loss of/cascaded. (Con
determined by the sum of the individual component ipsektion, losses

3.1.49
interconnect
technique enabling equipment cords (Q

cabling sub ems) to be terminated and connected to the

3.1.50
interface <>
point at which conre

3.1.51
jumper
cable, cable v
connect

3.1.52
keying
mechanical feature of a connector system, which guarantees polarization or prevents the
connection to an incompatible socket or optical fibre adapter

3.1.53
link
transmission path between two cabling system interfaces, including the connections at each end

37154

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
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3.1.55

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

3.1.56
multi-user telecommunications outlet assembly
grouping in one location of several telecommunications outlets

3.1.57

operating temperature

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

3.1.58
optical fibre cable (or optical cable)
cable comprising one or more optical fibre cable elements

3.1.59
optical fibre duplex adapter
mechanical device designed to align and join t

3.1.60
optical fibre duplex connector

3.1.61
overfilled launch

controlled launc hexe
simulate LED la

3.1.62

pair

two conductd Q2 an ansmission line. It generally refers to a twisted-pair or one side
circuit

3.1.63
patch cord
cable, cable unit or cable element with connector(s) used to establish connections on a patch panel

3.1.64
patch panel
assembly of multiple connectors designed to accommodate the use of patch cords

NOTE The patch panel facilitates administration for moves and changes.

4

3165
permanent link
transmission path between the telecommunications outlet and the floor distributor
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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.

3.1.66

power-stim-alien(exogenots)-far-end-crosstaliktoss{(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

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.

3.1.67

power sum alien (exogenous) near-end crosstalk loss (PS ANEXT)
power sum of the signal isolation between multiple disturbing pairs of oge or moge channels and a
disturbed pair of another channel, measured at the near-end

3.1.68
power sum attenuation to alien (exogenous) crosstal : AACR-F)
difference, in dB, between the power sum alien far-¢ 3 >m multiple disturbing pairs

of one or more channels and the insertion loss o

3.1.69
power sum attenuation to ali

stalk ratio at the far-end (PS ACR-F)
the power sum far-end crosstalk loss from multiple disturbing pairs of a

NOTE This alsg applies40 the calculation using the power sum far-end crosstalk loss from 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
permangntlink or component, of the same channel.

3. 171

power sum attenuation to crosstalk ratio at the near-end (PS ACR-N)

difference, in dB, between the power sum near-end crosstalk loss from multiple disturbing pairs of a
channel and 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

Ccomponents, used to create d Chianmnel, dind the INsertion 10ss O a disturoed pdalr WItHIn a permdanent 1Kk or component, Ot
the same channel.
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3.1.72

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.

3.1.73
quad
cable element that comprises four insulated conductors twisted together

NOTE Two diametrically facing conductors form a transmission pair.

3.1.74
screened balanced cable
balanced cable with an overall screen and/or screens for the.nd

3.1.75
side circuit
two diametrically facing conductors in a quad that

3.1.76
small form factor connector

3.1.77
splice
joining of conduor optical fib
3.1.78

telecommunicatigns
NeXi) with the transmission, emission and reception of signs, signals,
writing, i » soundsxiHat is, information of any nature by cable, radio, optical or other
electrom [

NOTE The term telecommunications has no legal meaning when used in this International Standard.

3.1.79

telecommunications room

encloesed space for housing telecommunications equipment, cable terminations, interconnect and
gross-connect

3.1.80
telecommunications outlet
fixed connecting device where the horizontal cable terminates

NOTE The telecommunications outlet provides the interface to the work area cabling.
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3.1.81
test interface
location where a connection between test equipment and the cabling to be tested occurs

3.1.82
transverse conversion loss
ratio between the common mode signal power and the injected differential mode signal power

3.1.83

twisted pair

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

3.1.84
unscreened balanced cable
balanced cable without any screens

3.1.85
work area
building space where the occupants interact with tele

inal equipment

3.1.86
work area cord
cord connecting the telecommunication tlet™o

3.2 Abbreviations <\(\ %

N

AACR-F Aﬁtéqu,a\\ﬁqn to(a\ﬂ‘e\n SPQEStau/ratio at the far-end
a.c. A'i\ernati};g\s\un%qt >

ACR \ M@uatf‘m to\c\roés{ah(ratio

ACR-F A Att%quét{on\tols(\os;(alk ratio at the far-end
ACR-N ( \A\t@nhﬁ(cic}n\to cp%sstalk ratio at the near-end
AFEXT Me}r\faﬁe\nd crosstalk (loss)

ANEXT \ NAlign near,énd crosstalk (loss)

APC{ "\ \| \\[Anglad physical contact

erminal equipment

ATM X Whronous transfer mode

BCT Broadcast and communications technologies, sometimes referred to as HEM
BD “Building distributor

B-ISBN Broadband ISDN

cD Campus distributor

CP Consolidation point

CSMA/CD Carrier sense multiple access with collision detection
d.c. Direct current

DCE Data circuit terminating equipment

DTE Data terminal equipment

DRE DistribotedTeturmtoss

El Equipment interface

ELFEXT Equal level FEXT

ELTCTL Equal level TCTL
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EMC Electromagnetic compatibility

EQP Equipment

ER Equipment room

FD Floor distributor

FDDI Fibre distributed data interface

FEXT Far end crosstalk attenuation (loss)

f.f.s. For further study

FOIRL Fibre optic inter-repeater link

HEM Home Entertainment & Multimedia, see BCT

IC Integrated circuit

ICT Information and communications technology (

IDC Insulation displacement connection /\\ aN
IEC International Electrotechnical Commission /\ \
IL Insertion loss \ \/
ILD Insertion loss deviation Q \ \ >
IPC Insulation piercing connection /\\ \\ \
ISDN Integrated services digital network — \ \ )
ISLAN Integrated services local area n,e/twork \

ISO International Organization f%si{canﬁg}szaﬁe\n

IT Information technotogy A \\/ / {\ \>

JTC Joint technical cSq\m\(eS\ ) & \ ~ )\/

LAN Local area networkl N

LCL Longitudinal to differentialﬁqr}\@rs\m@ loss

LCTL Longitudinal to differehtiakgonversign transfer loss

Min. mini@um o) N )

MUTO I\/vu{ti-t}sgr féleﬁo\mrﬁﬁk@tion} outlet

N/A Not applicable\c

NEXT ( N%r end(crés\sta\‘i\a\tte/éation (loss)

OF | Obtisal fibres N\ >

OFL A Qverfilletklaunchy

PBX Rr\lv@te\b\raﬁsh,é(change

PC { Physival contact

PMD \ N \Flhy\ical\iéyer media dependent

PS AﬁC\R>F\\ \RQwe)s sum attenuation to alien crosstalk ratio at the far-end
PS AACR: \,?3 vefage power sum attenuation to alien crosstalk ratio at the far-end
PS ACR L Power sum ACR

PS ACR-F Power sum attenuation to crosstalk ratio at the far-end
PS;ACR-N Power sum attenuation to crosstalk ratio at the near-end
BS AFEXT Power sum alien far-end crosstalk (loss)

PS AFEXTorm |Normalized power sum alien far-end crosstalk (loss)

PS ANEXT Power sum alien near-end crosstalk (loss)

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

PS ELFEXT Power sum ELFEXT

RSFEXF RPewerstmHExTHoss)

PS NEXT Power sum NEXT (loss)

PVC Polyvinyl chloride

RL Return loss
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SC Subscriber connector (optical fibre connector)
SC-D Duplex SC connector
SFF Small form factor connector
TCL Transverse-conversiontoss
TCTL Transverse conversion transfer loss
TE Terminal equipment
TI Test interface
TO Telecommunications outlet
TP-PMD Twisted pair physical medium dependent
3.3 Symbols

3.3.1 Variables

A coefficient of transmission matrix

B length of backbone cable or coefficient of transmis

C length of the CP cable, designation for connector, © ansmission matrix
D coefficient of transmission matrix

F combined length of patch cords/jumpers,€q area cords
H maximum length of the fixed h

K coefficient of cable attenuation

L length of cable

/

N number of disturb

X ratio of work

Y ratio of C

V4 comple§> ¢

DRL, constant

NVP

Zy

Zit

c speed~af light in vacuum

e base of natufal 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 attenuation

constant for the second coefficient of the cable attenuation
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ks constant for the third coefficient of the cable attenuation

constant for the coefficient of the connector insertion loss

4 4 H fo¥
WCHrpcraturc 1rl A3

& _coeff temperature coefficient of cable attenuation in %/°C

(e phase angle in degrees

a attenuation

p phase angle of the propagated signal in rad/m or in radians
y complex propagation constant (y = a + jf)

T constant

3.3.2 Indices

C2 index to denominate a characteristic, measured fro e at the floor

distributor (second connector)
CH index to denote the channel
CP index to denote the consolidation point
PL
TO

avg

cable
channel
connector
cord cable
in

local
norm
remote

term

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 prescribed channel performance is
met;

2)attachment of appropriate components to a permanent link or CP link design meeting the

prescribed performance class of Clause 6 and Annex A. Channel performance shall be
ensured where a channel is created by adding more than one cord to either end of a link
meeting the requirements of Annex A;
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3)using the reference implementations of Clause 7 and compatible cabling components
conforming to the requirements of Clauses 9, 10 and 13, based upon a statistical approach of
performance modelling.

c) The implementation and performance of optical fibre cabling channels shall meet the

requirements specified in Clause 8.

d) The interfaces to the cabling at the TO shall conform to the requirements of Clause 10 with
respect to mating interfaces and performance.

e) Connecting hardware at other places in the cabling structure shall meet the performance
requirements specified in Clause 10.

f) If present, screens shall be handled as specified in Clause 11.

g) System administration shall meet the requirements of Clause 12.

h) Regulations on safety and EMC applicable at the location of the instala rall’be met.

The test parameters to be measured
installation shall be defined in the in

the standard.

Specifications ¢
this International Stamwdar

together to for ubsystems 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.

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

e campus distributor (CD);

e campus backbone cable;
e building distributor (BD);
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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 together to form cabling subsystems!

5.3 Cabling subsystems
5.3.1 General

and 5.3.4. The cabling subsystems are connected togeth
a structure as shown in Figure 1. The distributors pre

Terminal

CD
Equipment

o >t >

Campus N Work

backbo Horizontal cabling area

cabling subsystem cabling
subsyste?\

\\é«eric cabling system
Figure 1 — Structure of generic cabling
Connections \bet cabling subsystems are either active, requiring application-specific

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

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

extends from the campus distributor to the floor distributor.
cabling to provide direct connection between building distributors.
be in addition to that required for the basic hierarchical topology

5.3.3 Building backbone cabling subsystem

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

distributor(s) to the floor

e the building backbone cables;
e jumpers and patch cords in the builch

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

subsystem, they are
specific. It is possibl

distributors. Wh
hierarchical topo .

e jumpers andypatchycords in the floor distributor;
e the mechanical termination of the horizontal cables at the telecommunications outlet;

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

e\\.*a consolidation point (optional);
e the telecommunications outlets.

Although work area and equipment cords are used to connect terminal and transmission equipment
respectively to the cabling subsystem, they are not considered part of the cabling subsystem

bcuauac tilcy dal'c app“batiun bpcbiﬂb. HUIiLUIItd: bdb:cb D:Id“ IUU bUIIt;IIUUUD fIUIII t;IU ﬂUUI
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 subs)
hierarchical structure as shown in Figure 2 and Figure 3.

Where the functions of distributors are combined (see ediate cabling subsystem is
not required.

Campus backbone
cabling subsystem

Building backbone
cabling subsystem

Horizontal
cabling subsystem

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

Building backbone
cabling subsystem

+————rt—r¢—F—>

. In addition, for centralised optical fibre
hutors using splices although this reduces
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5.5 Accommodation of functional elements

Figure 4 shows an example of how the functional elements are accommodated in a building.

Telecommunications room

AN

o @——— X b

FD

— X |-

FD

— X |

CD/BD,

\ Campus backbone cable

External network

[re} 1 X

Ls
X
K

accommodation

Distributors can@c ineg ntxooms or telecommunications rooms. Requirements for the
published, relevant iy

5.6 Interfaces
5.6.1 <Equipment interfaces and test interfaces

Equipment interfaces to generic cabling are located at the ends of each subsystem. Any distributor
may have an equipment interface to an external service at any port and may use either
interconnects as shown in Figure 5 or cross-connects as shown in Figure 6. The consolidation point
does not provide an equipment interface to the generic cabling system. Figure 7 shows the potential
equipment interfaces to the horizontal and backbone cabling subsystems.

Testimterfaces 1o generic cabting are tocated—at the ends of eaciT Subsystenm and—at consofidation
points, where present. Figure 7 shows the potential test interfaces to the horizontal cabling
subsystem.
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Equipment cord Cabling subsystem
EQPlc—— /— e
c|
ua'u:illy auboyatcnl

Comlard L "
AUy SsubS y ottt

= connection
EQP

= transmission/terminal equipment

Figure 5 — Interconnect models

Patch cord

Equipment or iUMber
cord jump Cabling subs
EQP[C c \
Patch cord

or jumper,

Horizontal cabl m\é

o > fg
(@]

Backbone ‘cabling

Key

m

-<+— m
O -¢—

O

—p—

= connection Tl Tl

El  Equipment interface
Tl  Test interface

Figure 7 — Equipment and test interfaces
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5.6.2 Channel and permanent link

The transmission performance of generic cabling is detailed in Clauses 6, 8 and Annex A, in terms
of the channel and the permanent link. The channel is the transmission path between equipment

such as a LAN switch/hub (EQP in Figure 7) and the terminal equipment. A typical channel would
consist of the horizontal subsystem together with work area and equipment cords. For longer reach
services the channel would be formed by the connection of two or more subsystems (including work
area and equipment cords). The performance of the channel excludes the connections at  the
application-specific equipment.

The permanent link is the transmission path of an installed cabling subsystem including the
connecting hardware at the ends of the installed cable. In the horizontal cabling subsystem, the
permanent link consists of the telecommunications outlet, the horizontal ¢ablexan optional CP and
the termination of the horizontal cable at the floor distributor. The p
connections at the ends of the installed cabling.

5.6.3 External network interface

Connections to the public network for the provision of publi
at the external network interface.

5.7 Dimensioning and configuring
5.7.1 Distributors

eric cabling implementation depends

The number and type of subsystems tha g
and upon the strategy of the user. Usually

upon the geography and size of the can

a single building which is small enough to
no need for a campus backbone cabling

In the case ofithe reference implementations described in Clause 7, distributors shall be located to
ensure thatthe™shannel lengths in Table 1 are not exceeded. However, not all applications are
supported over the aximum lengths shown in Table 1 using a single cable type. Table 33, Table
34 and«Table 35 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 Length

m

Horizontal 100
Horizontal + building backbone + campus backbone 2 000

NOTE In some implementations of the horizontal cabling subsystem in Clause 7, the FD may not support TOs up
to the maximum distance shown.
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A minimum of one floor distributor should be provided for every floor; for floor spaces exceeding
1 000 m?, a minimum of one floor distributor should be provided for every 1 000 m2 of floor space
reserved for offices. If a floor space is sparsely populated (for example a lobby), it is permissible to
serve th|s roor from the roor d|str|butor Iocated on an adjacent floor The funct|ons of multlple

foreground shows an example with each dlstrlbutor housed separately The building in the
background shows an example where the functions of a floor distributor and the building distributor
have been combined into a single distributor.

O o7 &
W

Figure 8 — Example of a generic cabling system with combined BD and FD

In certain circumstances, for example for reasons of security or reliability, redundancy may be built
into.'a_cabling design. Figure 9 gives one of many possible examples of the connection of functional
elements within the structured framework in order to provide protection against failure within one or
more parts of the cabling infrastructure. This might form the basis for the design of generic cabling
for a building, providing some protection against such hazards as fire damage or the failure of the
public network feeder cable.



https://iecnorm.com/api/?name=06acec80ab2b3f35cd52233eceead131

11801 © ISO/IEC:2002+A1:2008 - 43 -
+A2:2010(E)

FD1V WFDZ 2nd floor

1st

Building
entrance
cable 1

Figure 9 — Inter-relationship of fu

5.7.2 Cables

between more th on
used). {}

The work arearc the telecommunications outlet to the terminal equipment. Equipment
cords connec equ' \ generic cabling at distributors. Both are non-permanent and can be

spe ons have been made concerning the length and the transmission
performa e .\- e_coids; the assumptions are identified when relevant. The performance
contribution these, cords shall be taken into account in the design of the channel. Clause 7
provides guidante_on gord length for reference implementations of generic cabling.

5.7.4 Patch cords and jumpers

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

5.7.5 Telecommunications outlet (TO)

5.7.5.1 General requirements

The design of generic cabling should insure that telecommunications outlets are installed
throughout the usable floor space. A high density of telecommunications outlets will enhance the
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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. Requwements on work
QOO0 AA7092 0O Ll | Lo IO AA707°2. 0D
alcda OILU alc \\.jIVUII III I\JUIII_\J == roov~4 \IIIOl UUILIUII} Ul 1ToVU7NLw 159710974 ID pUUIIOIICU,

relevant information can be found in 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 means of ideptifisation that.is visible to

the user.

e Devices such as baluns and impedance matching adapters, if A external to the

outlet.

For balanced cables, 2 pairs per TO may be used as an altefgatived powever, this may
i i i icati F). Care should be
are recorded (see
4763-2 (first edition) is
air reassignment by means

taken that the initial pair assignment, and all sub
ISO/IEC 14763-2 for details of administration requirem
published, relevant information can be found in ISO
of inserts is allowed.

5.7.5.2 Single user TO assembly

In a general implementation of generi
The length of work area cords should

In addition, where the &

a) asingle use

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;

4l 1 4l il 1 ! 1 Lol [T TS ol — +1 1
L) T 1CTigut’ U e WUTR di©d LCUTU STTIOUTU DT TITTHICU U TTISuUTcS LaulT TiTaliayCIlticTit 1 e WUTR
area.

5.7.6 Consolidation point

The installation of a consolidation point in the horizontal cabling between the floor distributer_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 betweera'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 a
consolidation point;

ing frodg@antennde) enter buildings and a transition is made to internal cables. It
antfance print from the exterior of the building and the pathway leading to the
campus orhyild istripUtor. Local regulations may require special facilities where the external
cables are termi At this termination point, a change from external to internal cable can take
place.

5.7.9 External services cabling

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

6.1 General

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

Channel

A\ 4

Permanent Link

CP link

1
K

FD

EQP [C] C

Equipment Patch cord/
cord Jumper

The performance specifications are se i ixelasses (A to F) for balanced cabling. This
allows the successful tragsmi r channels according to Annex F which lists

The channel per - ihe s ¢ ibed in this clause may be used for the design and
verification of a { S ernational Standard. Where required, the test methods
defined or referred 6 i 2 Il apply. In addition, these requirements can be used for

acceptancge testing implementation of this International Standard. Where required, the test
d to by Annex A, shall apply.

distances other thanthose of 7.2, and/or using media and components with different performances
than thase.specified in Clauses 9, 10 and 13.

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

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

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 e use of fewer
connections or by using components with higher performance (see 3

specified in Clause 7.

Figure 11 shows an example of terminal equipment i Y area\connected to transmission
equipment using two different media channels whi act, there is an optical fibre
in the FD to a balanced cabling
the balanced channel and one at

a i
N ( \/

9 OpticalNjbre cabli QW i

N\

i Balanced cabling
- channel

CD

= connection
iC! = 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 pafr\h pgnnlc at cach side of the hackbhone cable Thoe rr\nrmgnnnf link and CP link

comprise only passive sections of cable and connecting hardware.



https://iecnorm.com/api/?name=06acec80ab2b3f35cd52233eceead131

- 48 - 11801 © ISO/IEC:2002+A1:2008
+A2:2010(E)

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.

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 MHz.

s ission performance to
support Class A applications. Similarly, Class B, d Fp channels provide the
transmission performance to support Class B, - and “F, applications respectively.
regarded as the lowest class.

Channels, permanent links and CP li
minimum of Class D performance.

Annex F lists known applic

6.4 Balanced c@n .
6.4.1 General

: channels is 100 Q. This is achieved by suitable design and appropriate
choice of sabling:ct gnts (irrespective of their nominal impedance). For the purposes of this
standard, inseption 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
equatien~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 to Classes C, D, E. E,, F and F, only.

The return loss (RL) of each pair of a channel shall meet the requirements derived by the equation
in Table 2.
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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.

o lEC 4026 1 Torminationa ~Ff
oo T T atroTro— Ot

Wlhaon roaciiva d _thao rat
vV TTOTT |V\.|u||vu, tAe—fetdrR—1eSS ) oo

100 Q shall be connected to the cabling elements under test at the remote

rn loce (DI cbhall bha oo ciien d-ocecor dina a
T oCT o ouUTC U CToTOmg—to—TE o O

Q
nd of the channel.

Table 2 — Return loss for channel

Class Frequency Minimum return loss
MHz dB
c 1< £ <16 15,0 /™
. 1< £ <20 17,0 /\\ ~
20 < f <100 30 - 101g¢f)
1< f <10 géb\ \
. 00 AT
40 < f < 250 \?\ww
1< £ <10 / 1&%\ >

10 < £ < 40 (\

oS

398.1<X <

\
> 19,0

2 _
D 4-51g(f)
| s st | 32-101g(/)
2%\&{}\(3 0 8,0
1 sﬁy% 19,0
V}S7>_/f < 40 24-51g(f)
< < f <2512 32-101g(f)
A 2512 < f < 631 8,0
\ 631< f <1000 36 - 101g(f)
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Table 3 — Informative return loss values for channel at key frequencies

Frequency Minimum return loss
MHz dB
Class C | 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 \»Q
1000 N/A N/A N/A N/A l)l\/(\\ (\6,0

6.4.3 Insertion loss/attenuation

The insertio
in Table 4

When requiresd ertion loss shall be measured according to IEC 61935-1.
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Table 4 — Insertion loss for channel

Frequency Maximum insertion loss @
Class MHz dB
A =0, 16,0
=0, 5,5
B
f=1 5,8
C 1< f<16 1,05><(3,23\/?)+4><0,2

D 1< f <100 1,05x(1,9108 f+0,0222><f+0,2/\/;)+/4’>?0;04\><\/?

E 1< f <250 105><(182 f+00169xf+025/)@1x0

Ea 1< f <500 105><(182 f+00091xf+/(Z§Q\\\\wW
F 1< f <600 1,05><(1,8 7 +o,o1Mf®x}&2x\ﬁ/

Fa 1< f <1000 105><(18 fwf)\m X\f

a Insertion loss (/L) at frequencies that corr WO calculated vMof less than 4,0 dB
shall revert to a maximum req irement oi@g\

Table 5 — Informative msm&r channel at key frequencies

imu \rs/rtlon loss
Frequency /\

MHz
ClasN Iass B( Clas Qa/sg D | ClassE | Class Ep | Class F | Class Fp

0,1 16lg | o N@Q N/A N/A N/A N/A N/A
1 A | Se %2 4,0 4,0 4,0 4,0 4,0
16 Q/A KIANR N4 4 9,1 8,3 8,2 8,1 8.0
100 WA XN/ Nia 24,0 21,7 20,9 20,8 20,3

25({/\ N/)\ ng N/A N/A 35,9 33,9 33,8 32,5
/5@\ \\\ﬁetA\ “WTA N/A N/A N/A 49,3 49,3 46,7

00 \M N/A N/A N/A N/A N/A 54,6 51,4
1000 Mﬁo\ 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 between 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 (JI ) is below 4 0 dB are for information anly

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 £=0,1 27,0
B 01< f <1 25-151g(f)
C 1< f<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) 94~ DIg(A) |
E 1< f <250 -20lg |10 -20 +2x 20
EA 1< f <500 -201g . d
@Mp/lg @ 102,4 - 151g(f)
F 1< f <600 10 -2 +2%10 -20
116,3 — 201g(f)
FA 1<f<1% +2x10 -20 ¢.d

NEXT ayfrequencies t
minim uir ment

Whenever

A CRan i rtion loss at 450 MHz is less than 12 dB, subtract the term
ed above for the range of 450 MHz to 500 MHz.

| insertion loss at 900 MHz is less than 17 dB, subtract the term
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Table 7 — Informative NEXT values for channel at key frequencies

Minimum channel NEXT

Frequency dB

Mz Class A | ClassB | ClassC | Class D | ClassE | ClassEp | 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>t\ 53,6

600 N/A N/A N/A N/A N/A | (o 52,1

1000 N/A N/A N/A N/A N/A <N/A\ M >47,9

RN

R LEF and Fj only.

6.4.4.2 Power sum NEXT (PS NEXT)

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

The PS NEXT of each pair of a chay
Table 8.

The PS NEXT requirements shall be met_at
frequencies where the insegption loss (/4 is

PS NEXT, of pair k is ggmpb

nents derived by the equation in

ids of the cabling. PS NEXT values at
re for information only.

n
-10lg > 10 10 (1)

i=1,i#k

where

NEXT,, is the nea d crosstalk loss coupled from pair i into pair k.
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Class Frequency Minimum PS NEXT @
MHz dB
62,3 -151g(f) 80 -201g(f)
D 1< £ <100 —201g| 10 -20 +2x10 —20
72,3 -151g(f) 90 -201g(f)
E 1< f <250 -201g| 10 -20 +2x10 —20
A
72,3-151g(f) 90 - (1)
EA 1< £ <500 -20Ig| 10 -20 +2><10<\0 Yy
99,4 -151g (/) 9\9,&1%(1')
F 1< f <600 -201g| 10 -20 N OW
1 1519 (/f) 1\3,3)220Ig(f)
Fa 1< <1000 Ig 0 G}Xm - 20 c, d

PS NEXT at frequencies that correspond to calculated

lues of greater than 62,0 dB shall revert to a

50 MHz is less than 12 dB, subtract the term
range of 450 MHz to 500 MHz.

b&ln ormative PS NEXT values for channel at key frequencies

\\> Minimum PS NEXT
Frequency dB
Hz 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 56,1
500 N/A N/A 24,8 49,4 50,6
600 N/A N/A N/A 48,2 49,1
1000 N/A N/A N/A N/A 449
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6.4.5 Attenuation to crosstalk ratio at the near-end (ACR-N)

6.4.5.1 General

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

Except for the name, the definition and equations for ACR-N and PS ACR-N are identical to those
used for ACR and PS ACR, respectively, in prior editions of this standard.

6.4.5.2 Pair-to-pair ACR-N

Pair-to-pair ACR-N is the difference between the pair-to-pair NEXT an:
disturbed pair in dB.

where
i is the number 6
k is the numker of th
NEXT;, is the neaf-end/crossta
IL, is t

R-N values for channel at key frequencies

Minimum ACR-N
uency dB
z

< \ Class D Class E Class Ex Class F Class Fa
N \1 59,3 61,0 61,0 61,0 61,0
% 34,5 44,9 45,0 56,9 57,0
100 6,1 18,2 19,0 421 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 0,7
1 000 N/A N/A N/A N/A -19,6

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) requirement of Table 4 of the respective class. The PS ACR-N
requirements shall be met at both ends of the cabling.
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PS ACR-N, of pair k is computed as follows:

PS ACR-N, = PS NEXT, - IL, (3)

where
k is the number of the disturbed pair;
PS NEXT, is the power sum near-end crosstalk loss of pair k;

IL, is the insertion loss of pair k.

Table 11 — Informative PS ACR-N values for channel at key frequencies

Minimum PS ACR-N <\\
Frequency dB
MHz A\ O

ClassD | ClassE | Class Ea C|§§s ?\ C|}s§

1 56,3 58,0 58,0 RO
16 31,5 42,3 42,4,~\] '\ 539N\ 540
100 3,1 15,4 162 NN a7
250 N/A 58 |/ =37 \[ON01 \| 237
\ , ,
N

500 N/A N/A

600 N/A / N/

1000 N/A \@\ N)& j N/:A —22‘,6

; / Because both disturbing pairs and disturbed pairs are subject to the same
insertion loss regUi e e 4), the specified requirements in Table 12 and Table 14 for Classes D, E and F

equations inm Fable

ACR:Ejpof pairs i and k is computed as follows:

ACR-Fy, = FEXTj —IL; (4)
where
i is the number of the disturbing pair;
I isthe numbear of thae disturbed poir;

FEXT;, is the far-end crosstalk loss coupled from pair i into pair k;

ILg is the insertion loss of pair k.
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Table 12 — ACR-F for channel

Class Frequency Minimum ACR-F & b
MHz dB

63,8 - 201g(f) 75,1-201g(f)

D 1< £ <100 -201Ig| 10 -20 +4x10 -20
67,8 -201g(f) 83,1-201g(f)

E 1< f <250 -20Ig| 10 -20 +4x10 -20
67,8 -201g(f) 831 - 20 IgTK)

Ex 1< 1 <500 ~20ig[10  -20 +ax \&

94 - 201
F 1< f <600 —20Ig| 10 \

Fa 1< £ <1000

a2 ACR-F at frequencies that correspond Q eas e T values of greater than 70,0 dB are for
information only.

b The ACR-F limit a freq endies t orre pond to calculated values of greater than 65,0 dB shall
revert to a minimum qU| ent of ,

Ta 1% Ian«alues for channel at key frequencies

Minimum ACR-F

uen dB
M Class E Class Ea Class F Class Fa

\ AN 57,4 63,3 63,3 65,0 65,0
N\ 33,3 39,2 39,2 57,5 63,3
N \\e\/ 17,4 23,3 23,3 44,4 47,4
250 N/A 15,3 15,3 37,8 39,4
N/A N/A 9,3 32,6 33,4
600 N/A N/A N/A 31,3 31,8
1000 N/A N/A N/A N/A 27,4

6:4.6.3 Power sum ACR-F (PS ACR-F)

The PS ACR-F of each pair of a channel shall meet the requirements derived by the equation in
Table 14.

FS AUR-F, of palr KIS computed as Tollows:
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— FEXT.,

ik
PSACR-F, =|-10lg X100 10 |—1IL
k i=1i+k k )
\ | )
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
n is the number of disturbing pairs in the channel;
FEXT;, is the far-end crosstalk loss coupled from pair i into pair k;
ILg is the insertion loss of pair k.

Table 14 — PS ACR-F for channel&
/\

Class Frequency Minimum<B%A\\’\R-F§b\ \\/
MHz d
\721 2016(f)
D 1< £ <100 20
\64,§\— 20194/) / 80,1-201g(/)
E 1< f <250 20Ig\(® +4x10  —20
\( \fJ 646 — 201g (/) 80,1-201g(f)
Ea 1<f< - 200g -20 +4x10 -20
Q>\/ 91-201g(/) 87 - 151g(/)
F 12 /X 600 —20lg| 10 -20 +4x10 —20
) 92,3 - 201g(f) 100,9 - 201g (/)
x ~20ig/ 10  -20  44x10  -20

PS ACR-F at frequencies that correspond to calculated PS FEXT values of greater than
67,0 dB are for information only.

The PS ACR-F limit at frequencies that correspond to calculated values of greater than
62,0 dB shall revert to a minimum requirement of 62,0 dB.
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Table 15 — Informative PS ACR-F values for channel at key frequencies

Minimum PS ACR-F

Frequency dB
VMHZ
Class D Class E Class Ea Class F Class Fa
1 54,4 60,3 60,3 62,0 62,0
16 30,3 36,2 36,2 54,5 60,3
100 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/ﬁ\< Ww

6.4.7 Direct current (d.c.) loop resistance

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

When required, the d.c. loop resistance shall be EC 61935-1.

Table 16 — Direct gurrent{d.c.)(loop\resistance for channel

?xﬁ \ws\itance

/B.st},- Cla s B C\I‘ﬁssc ass D, E,Ep, F, Fa

568] N \40)\/ 25

For all cabling cl
of a channel s
achieved by ¢

% or 0,200 Q, whichever is greater. This requirement shall be
d.c. resistance unbalance between pairs within a channel is f.f.s.

The minimumpcurrent, carrying capacity for channels of Classes D, E, E,, F and F, shall be in
accordance with Tahl€ 17. This shall be achieved by an appropriate design.



https://iecnorm.com/api/?name=06acec80ab2b3f35cd52233eceead131

- 60 — 11801 © ISO/IEC:2002+A1:2008
+A2:2010(E)

Table 17 — Current carrying capacity for channel

Minimum Operating
current carrying temperature (f)
capacity
Ad.c. °C
0,300 t <(Tr-10)
0,175 (Tr—10) <t<Tg

Where Tr is the lowest maximum
operating temperature specified for the
components comprising the cabling
subsystem.

For information on current carrying capacity in respect to applications using
over balanced cabling, see ISO/IEC TR 29125.

emote power supplied

6.4.10 Dielectric withstand

Dielectric withstand of Classes D, E, E5, F and Fp channels Sha a um “of 1 000 V d.c.
‘ n or conductor to

6.4.11 Power capacity

Void.

6.4.12 Propagation delay

The propagation delay of each pair (of | meet the requirements derived by the
equation in Table 18.

When required, the pr sured according to IEC 61935-1.

ss Ere W Maximum propagation delay
/c\ MHz us

ation delay for channel

A /\=ﬁ4 20,000
N \ \o/?s <1 5,000
\D\i/
NVEn, " 1< f <NOTE 1 0,534 +0,036/// +4x0,002 5

F

l\b’(E The equation for propagation delay applies to the upper frequency of
the class
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Table 19 — Informative propagation delay values for channel at key frequencies

Maximum propagation delay
Frequency us
MHz
Class A | ClassB | ClassC | ClassD | 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 /4)\546 0,546

500 N/A N/A N/A N/A N/A 0,546/\( 0,54 0,546

600 N/A N/A N/A N/A N/A M\ 0,545 0,545

1000 N/A N/A N/A N/A N/A A\ N N N b,s45

6.4.13 Delay skew

The delay skew between all pairs of a channel shall

When required, the delay skew shall lculat cordi 61935-1.
Table 2 De kew for ctrannel

Class Fre'\qﬂ;ieirm{ Q ‘\M;axjn{umudselay skew
AN N 0L ) N/A

IR AT
el e o050
<{ \?ﬁj\_‘ﬁh&& 0,050 & ¢
YN st 0050
*\ 1§)S 500 0,050 & ¢
\ﬁ 1< f <600 0,030 b ©

N XQ 1< f <1000 0,030 b ©

x>

Ms is the result of the calculation 0,045 + 4 x 0,001 25.
b 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 pus within this requirement, due to effects such as the daily
temperature variation.

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 21. The TCL requirements shall be met at both ends

£ 4+l

+ Ll
Vs LAauvlitrty .

Performance requirements for TCL are applicable to Class A, B, C, D, E, Ep, F and Fa channels and
shall be achieved by design and installation in accordance with manufacturer’s instructions.

Table 21 — TCL for channel for unscreened systems

Class Frequency Minimum TCL @
MHz dB ﬁ\
; AR
=01
B
f=1 /N \20
C 1< 7 <16 \ 30\%@(}\
N

D,E, Ep, F, Fa 1< £<30 N N

W
b 0,3 - 2 ’
30<f< Npé/\\\e\ a(/)

NOTE This equation for TCL appl@\o\@&e/frwer&of the class.

a TCL at frequencigs t respopd to cal&{lg)[e lues of greater
than 40,0 dB shal minimum requiremert of 40,0 dB.
za

b

forin ation only.

It is possible to assess
assembled using their co

6.4.14.3 Unbala<§
The unbalance a

(ELTCTL). The EL
ELTCTL requiremen

e met at both ends of the cabling.

hal

Performance\requi ents for BLTCTL are applicable to Class D, E, Ep, F and Fp channels and
shall be achi d sign and installation in accordance with manufacturer’s instructions.

ble 22 — 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 using their component and connector termination practices.

6.4.14.4 Coupling attenuation

The coupling attenuation of a channel shall meet the requirements in Table 23 at both ends.
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Performance requirements for coupling attenuation are applicable to Class D, E, Eap, F and Fp
systems and shall be achieved by design and installation in accordance with manufacturer’s
instructions.

It is possible to assess coupling attenuation by laboratory measurements of representative samples
of channels assembled using their component and connector termination practices.

Table 23 — Coupling attenuation for channel for screened systems

Class Frequency Minimum Coupling
MHz Attenuation 2@

D, E, Ea F, Fp 30 < f < NOTE /@ZOIQ{K
NOTE Coupling attenuation is measured to 1 000 MHz but the_limit applies\to.t
upper frequency of the class under test.
@ Calculated values of greater than 40 dB shall rev mi 'mﬁ re uireMn of
40 dB. \
N

6.4.15 Alien crosstalk

6.4.15.1 General

ehts are app

The following alien crosstalk requirem e only to Classes Ep and Fp. Alien crosstalk

— ANEXT

li k
N n 10
PSANEXTk =-10Ig >, 210 (6)
I=1i=1
where
k is the number of the disturbed pair inthe disturbed r‘hs\nnnl;
i is the number of the disturbing pair in a disturbing channel /,

/ is the number of the disturbing channel;
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is the number of disturbing channels;
is the number of disturbing pairs in disturbing channel /;

is the alien near-end crosstalk loss coupled from pair I of disturbing channel (/) to

the pair k of the disturbed channel.

Table 24 — PS ANEXT for channel

Frequency Minimum PS ANEXT 2
Class MHz dB
1< f <100 80-10Ig(f)
EA b, ¢
100 < f <500 90-15Ig(f) /\
1< <100 95 - 10l /\\
i f 9(f) ~
A
100 < f <1000 105 15ig(/ \ >

a PS ANEXT at frequencies that correspond to calc Iate%@%\gs fg\e{t%
than 67,0 dB shall revert to a minimum require 67,0
If the average

IL100MHz,avg: 1S
f =100 MHz:

loss of all
7 dB,

insertion
less than

minimum { d

ble —loformatgive PS ANEXT values for channel at key frequencies
Minimum PS ANEXT
Frequency dB
MHz
Class Ep 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
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6.4.15.3 PS ANEXTayq

The PS ANEXT,,q of a channel shall meet the requirements derived by the equations in Table 26.

The PS ANEXT,,g requirements shall be met at both ends of the channel.

PS ANEXTj,yg is computed as follows:

PSANEXTavg —l g PSANEXTk (7)
k=1
where
k is the number of the disturbed pair in the disturbe
n is the number of disturbed pairs in the disturbed channe
PS ANEXT, is the power sum alien near-end crosstalk | ) of the disturbed

channel.

Table 26 — PS ANEXT, Vg fo

Frequency i hp/urt\l EX a b cd
Class MHz /
1< 1 <100 8},{)&]’)
N

100s;‘s5oo( \%25—15@ 1)

}E,/pond to calculated values of
mpimum requirement of 67,0 dB.

PS ANEXT,yg at frequensies|Mhat
tto

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

=100 7-IL1oomHz, avg 6. £-100
400 ILyoomHz, avg 400

where

is the frequency in MHz;

N 4

1
IL100MHzZ, avg = IZILWOMHz,i;
=

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 23, the calculation in Footnote b is not required.

a ps ANEXT,yg for Class Fa channels is met if the Class Fpo PS ANEXT
requirements in Table 24 are met.
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Table 27 — Informative PS ANEXT,,4 values for channel at key frequencies

Minimum
Frequency Class Ep
Wtz PS ANEXTavg

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
channels.

bing and disturbed

6.4.15.5 PS AFEXT for Class Ea channels

The PS AFEXT for Class Ep is computetias fo

3\

The measured pair-to-pai A gir k in a disturbed channel from the disturbing
channel [ are normalized e of the insertion losses of disturbing and disturbed
channels.
AFEXThorm is co@
If
(8)
then
]Lk
AFEXTnormy j jo = AFEXT) ; x —IL; ; + IL; —101g (9)
" " ’ 1Ly,
If
- . < 10
ILk ILl,z 0 (10)
then

A["b/(lnorml’i,k = Af"ﬂ/(ll,i’k (’|’|)
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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 / of disturbing channel () to the

ILy

IL,,

The PS AFEXT is determined according to Equation 12.

pair k of the disturbed channel;

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

is the measured insertion loss of pair / of disturbing channe

- (AFEXTW’ .
N n 1
PSAFEXTk =-101lgl > >10 (12)
[=1i=
where
N
n sturb annel /;
k edisturbed channel,
i sturbing channel /;
/
6.4.15.6 PS AFEXT fo
The PS AFEXT @er 2\
AFEXT, .
l,z,kj
10 (13)
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;
AI:I:YT’. s is the alien far-end craosstalk loss nn||plnd from lr_\:\ir | of riicfnrhing 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.

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

PSAACR-Fk :PSAFEXTk —ILk (14)
where
IL, is the measured insertion loss of pair k in the disturbed channel;

PS AFEXT, is the power sum alien far-end crosstalk loss coupled to pair

Table 28 — PS AACR-F for chann

Class Frequency Minimum P AC a \>
MHz
Ea 1< f <500 %\{N \
Fa 1< £ <1000 / 92\2\\\;\>

8 PS AACR-F at frequencies that cofT ulat PS AFEXT values
of greater than 67,0 @’\102- g(f\dB s aII or. |nf mation only.

Table 29 - Informative P%\\F\%e Mmel at key frequencies
B

mbrg S AACR-F
reque d
Hz

~ CIass)E Class Fa
12\ 647 64,8

Q < 0@ N[\ 37,0 52,0
250, 29,0 44,0

500 ) 23,0 38,0
1000 N/A 32,0

" PS AACR-F values at 1MHz are affected by the
computed insertion loss.

The PS AACR-F4ygof a channel shall meet the requirements in Table 30.
The PS'AACR-F,g requirements shall be met at both ends of the channel.

BPS AACR-F4yg is computed as follows:

n
PS AACR-Fayg =i|: > PS AACR-Fkl (15)
k=1
where
k is the number of the disturbed pair in the disturbed channel,;

n is the number of disturbed pairs in the disturbed channel;
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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 30 — PS AACR-F,,, for channel

Class Frequency Minimum PS AACR-F, g °
MHz dB
En 1< f <500 81-20ig(f)

& PS AACR-Fayg4 at frequencies that correspond to PS AFEXT values of
greater than 67,0 dB or 102-15xIg(f) dB shall be for information only.

b The PS AACR- -Favg limit for Class F5 channels is equal to P CR-F
specified in Table 28.

Table 31 — Informative PS AACR-F, 4 values for channel a
Minimu
Frequency Class B
MHz PS AACR-
dB
r (o7

100 \\/41/0 /\
\23\\ \ \ )

P A R- Iue at
e affe tedl by the
|nsert| n loss

channel performance xequirements 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 in accordance with 9.2. 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 33 and Table 34.

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 cablina compnonents will he determined by the class of annlications to bhe
g g Y 1 o

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;

e provide appropriate protection to reduce the operating temperature g

Using the configurations of 7.2.2.2:

7.2.2.2 Dimensions

Figure 12 shows the

with the channel s?eci
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a) Interconnect - TO Model

Channel = 100 m max.

Fixed horizontal cable
P>

FD

EQP C C TE

TO

Equipment
cord

Work area
cord

= connection

b) Crossconnect - TO Model

Channel = 100 m max. (\

A

FD

EQP |C C C

Equipment atch c
cord per

éornection
el

Channel = 100 m max.

| X R
s Fixed horizontal cable

FD ./
W C TE
CP TO
Equipment

CP Work area
cord cable cord

/ Work area

cord

c) Interspnnest - CP - T

= connection
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d) Crossconnect - CP - TO Model

Channel = 100 m max.

d
l

Fixed horizontal cable

FD
EQP C C TE
CP TO
Equipment Patch cord/ cP Work area
cord Jumper cable cord

= connection

Figure 12 — Horizontal cabling mode

Figure 12a shows a channel containing only an interconnec antha\TO 12b contains an
i i connects the FD
to the TO or MUTO. The channel includes cords comprisi

work area cords.

Figure 12d contains an additional conne
cable connects the FD to the CP. ¥
equipment and work area cords.

Table 32 contains the length assum
performance using comp

e mathematical modelling of balanced horizontal
cabling

\S}}ment Minimum Maximum

m m

-CP 15 85
CP-TO 5 -
FD-TO (no CP) 15 90
Work area cord @ 2 5
Patch cord 2 -
Equipment cord P 2 5
All cords - 10

a If there is no CP, the minimum length of
the work area cord is 1 m.

b If there is no cross-connect, the minimum

length of the equipment cord is 1 m.

ln addition to - the nnrde, the channels shown in l:ignro 12¢c _and l:ignrn 12d contain a2 CP cahle The

insertion loss specification for the CP cable may differ from that of both the fixed horizontal cable
and the cords. In order to accommodate cables used for work area cords, CP cables, patch cords,
jumpers and equipment cords with different insertion loss, the length of the cables used within a
channel shall be determined by the equations shown in Table 33.
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Table 33 — Horizontal channel length equations

Implementation equation
Model Figure Class D ClassEand E, Class F and FH
Interconnect - TO 12a H =109 - FX H=107-37-FX H=107-2%-FX
Cross-connect - TO 12b H =107 - FX H=106 -3 °%- FX H=106 -3°%- FX
Interconnect - CP -TO 12c H=107-FX-CY | H=106-3°%- FX-CY H=106-3°%- FX-CY
Cross-connect - CP - TO 12d H=105-FX-CY | H=105-3*-FX-CY | H=105-37-FXLCY

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

the length of the CP cable (m)

X O ™M

Y the ratio of CP cable insertion loss (dB/m) to fixed horizontal cable inserti s {dB/m

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

@  This length reduction is to provide an allocated margin to accom@a}\Qe\eWSS Bfwanon.
N

the ratio of cord cable insertion loss (dB/m) to fixed horizontal cable inserg\ss (dB/

e the flexible cable within these corx
horizontal cable (see Clause 9);

e all the cords in the channel have a com

e the physical
patch, equip

20 m;

of the fixed horizontal cable will depend on the total length of cords to be
supported within a~channel. During the operation of the installed cabling, a management system
should be .implemented to ensure that the cords, jumper cables and, where appropriate, the CP
cablestused to create the channel conform to the design rules for the floor, building or installation.

7.2.3 Backbone cabling
7.2.3.1 Component choice

The selection of balanced components will be determined by the channel lengths required and the
class of applications to be supported. Refer to Annex F for guidance.
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7.2.3.2 Dimensions

Figure 13 shows the model used to correlate cabling dimensions specified in this clause with the
channel specifications in Clause 6. The backbone channel shown (either building or campus)

=

PoE PN % B $ + I wd—T Py P +h BA-SHAR-HAS aficiration £ ol D
CUTT AT TS A OSSO UTTTO U T At CacTT OO TS TO PT O S TTITS  UITC TITAATTITUTT T CUTTITYUTAtUTT TUT A OUTAaSS Uy L

Ea, F or F5 backbone channel.

Channel

A
A

Backbone cable

»
>

FD or BD

EQP [C] C

Equipment Patch cord/
cord Jumper cable

EQP = equipment; C = connection (mated paj

The channel includes additional cords

In Table 34 it is assumed that:

e the flexible cable wit
backbone cable;

e all the cords in the

In order to acc@)

equipment cords, the

be determined by

1sertion loss of cables used for patch cords, jumpers and
3 used within a channel of a given class (see 5.7.9) shall
Table 34.

The maximum length of the backbone cable will depend on the total length of cords to be supported
withinSas’channel. The maximum lengths of cords shall be set during the design phase and a
management system is required to ensure that these lengths are not exceeded during the operation
of the cabling system.
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Table 34 — Backbone channel length equations

Implementation equations @

Component | Class | ¢, B | Class C | Class D Class E Class E, Class F Class F,
Category A
B= B= B =
5 2 000 - - - -
250 - FX | 170 - FX | 105 - FX
= = = B =
6 2 000 - - v

260 - FX | 185 - FX | 111 - FX [105-3P - FX

= = = B = B=
6 2 000 - -
A 260 - FX | 189 - FX | 114 - FX | 108 - 3P - FX 105—3b—?{\((\\

= = = B= B B
7 2 000 -
260 - FX | 190 - FX | 115 - FX | 109 - 3P - FX 197\3'0 FX\ 105~ 38~
7 2000| 27 5= B= B= =\ B B=
A 260 - FX | 192 - FX | 117 - FX 111-3'0-4}6&'[’%& 105-3° - FX | 110 - 3P - FX

the maximum length of the backbone cable (m)

combined length of patch cords/jumpers and equipment tord

the ratio of cord cable insertion loss (tho ba})@n\; msé\\on lo

NOTE 1 Where channels contain a differen conhgctions than iy the model shown in Figure 13, the fixed
cable length is reduced (where more connectiqns exis i ase ere fewer connections exist) by 2 m per

connection for Category 5 cables and 1 m per connesti ategory 6, 6,, 7 and 7, cables. Additionally, the

(dB/m)

NOTE 2 For operating te be reduced by 0,2 % per °C for screened cables;
0,4 % per °C (20 °C to 4 °C) for unscreened cables.

a Applications I|m|ted yp r delay skew may not be supported if channel lengths exceed 100 m.
b This length r duc to pr argin to accommodate insertion loss deviation.

8 Perfor i ibre cabling

The selection.of ar_gptical fibre cabling 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:

Glass OF-300 channels support applications over the cabled optical fibre Categories referenced in
Clause 9 to a minimum of 300 m

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

Class OF-2 000 channels support applications over the cabled optical fibre Categories referenced in
Clause 9 to a minimum of 2 000 m
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Optical fibre cabling channels shall be comprised of components that comply with Clauses 9 and
10. These clauses specify physical construction (core/cladding diameter and numerical aperture)
and transmission performance. Within the reference implementations of this clause, the cabled
optical fibres used in each cabling channel shall be of the same specification.

8.2 Component choice

The selection of optical fibre components shall take into account the initial class of applications(to
be supported, and the required channel lengths, and should take into account any predicted
changes to the class of applications to be supported during the expected life of the cabling.

The requirements for the wavelength multiplexing and demultiplexing components will ‘be’ found in
the application standards. There are no special requirements for ge cabliflg: concerning
wavelength multiplexing.

8.3 Channel attenuation

wavelength (where the attenuation of a leng
attenuation coefficient multiplied by its Jength).

Table 35 —

Cc elha W
\ SR
( \M»J{Nno}e-) \\/ Single-mode
Channegl N
r\ 850(nin, S\ 4.300/nm 1310 nm 1550 nm

OR308 | N \258\) S 195 1,80 1,80
NopsooN | N3k O\ 2,25 2,00 2,00

o/F\5\000 : 4,50 3,50 3,50

and Figure 14 are applicable to horizontal and backbone optical fibre
cabling respectively. \t should be noted that the connection system, used to terminate optical
cabling, may,contain/mated connecting hardware and splices (permanent or re-useable) and that
cross-connects may comprise re-useable splices.

The delivery of cabled optical fibre to the TO would not generally require transmission equipment at
theFD (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 possible to consider a
combined campus/building/horizontal 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

N Channel "
anne Fixed horizontal
—_Backbone cable Tapte
BD FD
EQP C c TE
CP TO
Equipment  Patch cord/ Patch cord/ CcP Work area
cord Jumper jumper cable cord
EQP [ @—U—@

Fixed horizontal
cable

b) “Spliced” combined channel

>

< >
Channel
P Backbone cable . xed horiz

% TR
a /(Q </\\> CHE— &l e |

4

Equipment  Patch cord/ l CP Work area
cable Jumper ( cable cord
EQP [CHC Q) |i,> c TE
TO

\/‘ Fixed horizontal cable | = connection
Q [s] =splice

c) “Direct” combined,oQ nel
> LI
Channel
Backbone/fixed horizontal cable ‘|
L
! FD ;
: : C TE
! i CP TO
Patch cord/ H E cP Work area
H ! cable cord
: ; C TE
i ! TO
Backbone/fixed horizontal cable .
> = connection

Figure 14 — Combined backbone/horizontal channels
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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.

8.5 Propagation delay

For some applications, knowledge of the delay of optical fibre cabling 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 fibre cabling
channels. It is possible to calculate propagation delay based on cable performance (see Clausg9).

9 Cable requirements

9.1 General

This clause specifies the minimum reference

used in the reference implementations of Clause
fibre cabling;

b) balanced cables or cable elements tqQ be us

c) balanced cables to be assembled
implementations of Clause 7.

standards referenced\in Table 36, if, in addition, the requirements of 9.2.2 are met.
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Table 36 — Performance for balanced cables

IEC 61156-2, Sectional specification for multicore and symmetrical pair/quad cables for digital
third edition @ communications — Horizontal wiring

IEC 61156-3, Sectional specification for multicore and symmetrical pair/quad cables for digital
third edition @ communications — Work area wiring

IEC 61156-4 Sectional specification for multicore and symmetrical pair/quad cables for digital
third edition @ communications — Riser cables

IEC 61156-5 Symmetrical pair/quad cables for digital communications with transmission
second edition @ characteristics up to 1 000 MHz — Part 5: Horizontal wiring

IEC 61156-6 Symmetrical pair/quad cables for digital communications wi nsmission

third edition @ characteristics up to 1 000 MHz — Part 6: Work area wiring

2 |In preparation, see Clause 2.

9.2.2 Additional requirements \>

9.2.2.1 General

The additional mechanical and electrical requireme clause shall be met.
Measurements shall be performed according to IE InscaseYof conflict with referenced
standards, the limits in this standard apply.

9.2.2.2 Mechanical characteristics of bala

Table 37 — Mechanical charasteristics of balanced cables

Cablecha/raﬁc{eristi},s\\ f\\\ \Bw\l’be/ Requirements

1.1 Diameter of &)QduMa Mm 0,4 t0 0,8

1.2 Diameterlthed WCQN\ /' mm <1,6

1.3 Oéx(e}\g{iahyter of}aé@ne\c\am\c ) mm <90

Te\r?mér ge Without\mechanical o installation: 0 to +50
1.4 . b C -
or eI;-\ ricalNdegradatio operation: —20 to +60
15 |mu ndi Wr 25 mm for four-pair cables with a diameter up to 6 mm
’ lati n) 50 mm for four-pair cables with a diameter over 6 mm

rs b low’0,5 mm and above 0,65 mm may not be compatible with all connecting

r the igsulated conductor up to 1,7 mm may be used if they meet all other performance

s€ cables may not be compatible with all connecting hardware.

imised to make best use of duct and cross-connect capacity (see Clause 10).

nding radius requirements during installation refer to manufacturer’s recommendations.

9.2,2.3 " Characteristic impedance

Refer to 6.3.10 of IEC 61156-5:2009, measured according to 6.3.10.1.1 of IEC 61156-1:2007, on a
standard length of 100 m. The nominal impedance shall be 100 Q.

Alternative test methodologies that have been shown to correlate with these requirements may also
be used.
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9.2.2.4 Attenuation

For the attenuation of Category 5 cable the constants specified in 6.3.3.2 of IEC 61156-5:2009 shall
be used. They result in a lower attenuation than given in Table 4 of 6.3.3.1 of IEC 61156-5:2009, for

4.2 dD /40N £ 400 MNALL

U/\Cllll'JlU LLIL 2I v UD7TUU TIT dl TUU IvIT T4,
Calculations that result in attenuation below 4 dB shall revert to a requirement of 4 dB.

9.2.2.5 ACR-F and PS ACR-F
9.2.2.5.1 ACR-F

The ACR-F of each pair combination shall meet the requirements derive he equation in Table

38.
Table 38 — ACR-F for cables <\ x
Minimum ACR-F &\\\\>
Frequency

MHz Cabm\ N %

5 6 6 \) 7
1<f<100 | 63,8-20Ig(/) - :\\// N \_ _
<< 250 - Q,s\Z{n{@ < _\ \ )\/_ _

< /< 500 - >— 678 2099 - -

< /<600 - ( — -\ 94,0 - 20 Ig()) -
1<7<1000 - AN\ NN Y - 105,3 - 20 Ig(f)
>/

M ative ACR-F values for cables at key frequencies

=N

=N

=N

Minimum ACR-F
Q& ency B
Cable category
5 6 6, 7 N
1 63,8 67,8 67,8 75,0 75,0
100 23,8 27,8 27,8 54,0 65,3
250 - 19,8 19,8 46,0 57,3
500 - - 13,8 40,0 51,3
600 - - - 38,4 49,7
1000 - - - - 45,3

9.2.2.5.2 PS ACR-F

The PS ACR-F of each pair combination shall meet the requirements derived by the equation in
Table 40.
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Table 40 — PS ACR-F for cables

shall revert to a minimum requirement of 72,0 dB.

Minimum PS ACR-F & °
Frequency oo
MHz Cable category
5 6 6, 7 N
1<£<100 60,8 - 20 Ig() - - - -
1<f£<250 - 64,8 — 20 Ig(/) - - -
1< <500 - - 64,8 — 20 Ig(/) - -
1<f£<600 - - - 91,0 - 20 Ig(¥)
1</<1000 - - - - (\ 1?2\ \2g|g(f)
a PS ACR-F at frequencies that correspond to measured PS FEX{J valu r tha
67 dB, are for information only.
b PS ACR-F at frequencies that correspond to calculated values o at 72,8 dB

Table 41 — Informative PS ACR-F valu/es/fo\r}a\N§unenmes
VA

Frequency /\ /Kﬂx ; 6 }>

MHz Ca lesca gory
5 KAG \6\ 7 7,
1 80,8 \ sad8 10| \ e 72,0 72,0
100 on\,a\‘( 2485|248 51,0 62,3
250 N we~_ |/ 168 43,0 54,3
500\ 5 - > 10,8 37,0 48,3
600\, AN - N\ - 35,4 46,7
10001° - - - 42,3

Table 42 — Current carrying capacity for channel

Minimum Operating
current temperature (f)
Ad.c. °C
0,300 t<(Tr—10)
0,175 (Tr—10)<t=Tr
Where Tr is the lowest maximum
operating temperature specified for the
components comprising the cabling
subsystem.

Conformance shall be achieved by design.
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Refer to ISO/IEC TR 29125 for additional information on current carrying capacity under different
installation conditions.

9.2.2.7 Coupling attenuation

Screened cables shall meet the requirements of Type Il as described in IEC 61156-5.

9.2.2.8 Transfer impedance

Screened cables shall meet the grade 2 transfer impedance requirements as described in
IEC 61156-5.

9.2.2.9 Unbalance attenuation, near-end

Unscreened cables shall meet the requirements of level 2 as described

9.2.3 Additional performance requirements for flexible cab)e

This clause covers additional requirements for cables used™ G s, for'work area and for
' ~ \ of these cables shall
meet the general requirements for balanced cables ag’spetified. in 9.2 the respective category

with exception of attenuation, d.c. loop resistance ahd which are specified in this
subclause
The attenuation in dB/100 m and d. be more than 50 % higher than

9.3.1 Cable sharing
Backbone cables s J Qportmultiple signals shall meet the requirements of 9.3.2.

9.3.2 Powersummation in backbone cables

Examples of’the typés of cables covered by this clause include cables with two or more elements
within avcable unit that are used for backbone subsystems. Cables according to the requirements of
this clause shall meet the respective requirements of 9.2. These cables shall additionally meet the
PS NEXT requirements for crosstalk in bundled cable, i.e. 3.3.10 of IEC 61156-5:20022.

NOTE 1 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.

2 |EC 61156-5:2002, Multicore and symmetrical pair/quad cables for digital communications — Part 5: Symmetrical
pair/quad cables with transmission characteristics up to 600 MHz — Horizontal floor wiring — Sectional specification
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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.

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, CGables that
meet the power summation requirement for NEXT may not support services with different signalling schemes.” The use of
different applications, supported by metallic cabling, with a maximum power budget exceed dB is notyassured within a
common sheath.

NOTE 2 The PS NEXT of cat.
implementation of Clause 7.

6 is 1dB more restrictive than needed to g the reference

9.3.4 Alien crosstalk

stalk requirements for
and IEC 61156-6.

Cables used in class E5 and class F, channels shall

ypport various classes of applications, four

multimode Categories (OM1, d two single-mode Categories (OS1 and

0S2).

9.4.2 Generic perfor

9.4.2.1 Optical?z\
N

abled optical fibre attenuation

W)ptical fibre attenuation (maximum)
dB/km

0OS1 single-mode 082 single-mode

4 multimode

A

\ok\wo 2,0M3 and

WE&@EPR\ "BSQum | 1300nm | 1310nm | 1550 nm | 1310nm | 1383 nm | 1550 nm
Attenua%\ > 35 1,5 1,0 1,0 0,4 0,4 0,4

9.4.2:2 Propagation delay

A.conservative conversion value for unit propagation delay of 5,00 ns/m (0,667 c) may be used.
This value can be used to calculate channel delay without verification (see Clause 8).

9.4.3 Multimode optical fibre cable

Requirements of multimode optical fibre cables include compliance to

a) the cabled optical fibre performance,
b) the type of fibre,
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c) the physical cable performance.

The cabled optical fibre Category designated as OM1 and OM2 is achieved using a multimode,
graded-index optical fibre waveguide with nominal 50/125 um or 62,5/125 um core/cladding

H 4 ol H 1 " [ rbhlo A le A4 4 ' [ ' 1 £
Jiaimcich dartu rrarmerivdl dpTritarc  CUTTTPTyTiTy  wWillt - ATO U ATd. T Upluudl 11T, TCoPYTULIVTTY, Ul

IEC 60793-2-10.

The cabled optical fibre Category designated as OM3 and OM4 is achieved using a multimode,
graded-index optical fibre waveguide with nominal 50/125 um core/cladding diameter and numerical
aperture complying with A1a.2 and A1a.3 optical fibre respectively of IEC 60793-2-10.

The limits to be met for cabled optical fibre transmission performance are specified in Jable 43 and
Table 44. Attenuation shall be measured in accordance with IEC 60793-1-4

The optical fibre cable shall meet mechanical and environment of the relevant

specification of the IEC 60794 series.

Table 44 — Multimode optical fibre modal ban

Ma\lwth

z% k

Overfilledﬁ\uﬁch §a}idvgiﬁ1\ N\ Effective modal bandwidth
Wavelength 850 W X /fu(gm 850 nm

Nominal core

Category diameter
pm
OM1 50 or 62,5 \ > 500 Not specified

(209
oMm2 5Q/or 5/ ) \ 500 . 500 Not specified
500

oM3 A \50\ N ~ \1\ ) 500 2 000

oM4 N 3600 500 4700
NOTE Modal b@th equirerqentsiappl to\t@a/optical fibre used to produce the relevant cabled optical fibre
category and are a r the paxameters ahd test methods specified in IEC 60793-2-10. Optical fibres that meet
only the overfilled Ia/u\ ch aMNyandiv ay’not support some applications specified in Annex F.

9.4.4 Singlé-mo

pticaifibre cables

Requirefnen e-mogde optical fibre cables include compliance to

a) the cable ticalXibre performance,
b) the type of fibre;
c) the physical cable performance.

The cabled optical fibre category designated as OS1 is achieved using a single-mode, optical fibre
waveguide complying with B1.1, B1.3 or B6_a, respectively, of IEC 60793-2-50.

The cabled optical fibre category designated as OS2 is achieved using a single-mode, optical fibre
waveguide complying with B1.1, B1.3 or B6_a, respectively, of IEC 60793-2-50.

MNOTE—4 LE " " Ll " o Jolarral " el e ’ bl bl " " el " £ "
NOTLE T T CcomcateImatiTg- atiererTt OSX Cauied optucar MoresS mararactared witiT_arterett opucar more types, refer (o

IEC/TR 62000:2010 for additional guidance.

The requirements for cabled optical fibre transmission performance are specified:
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a) for the attenuation in Table 43 when measured in accordance with IEC 60793-1-40;

b) for the cut-off wavelength being less than 1 260 nm when measured in accordance with
IEC 60793-1-44.

The optical fibre cable shall meet mechanical and environmental requirements of the relevant
specification of the IEC 60794 series.

NOTE 2 Channels with a specified attenuation at 1 383 nm can only be created using B1.3 or B6_a optical fibres.

NOTE 3 B1.1 optical fibre is not recommended where channels may contain both category OS1 and OS2 cablegdyoptical
fibre.

NOTE 4 B6_a optical fibre is recommended when it is expected that the optical fibre or the cable will have/to support
smaller bend radii than 25 mm.

10 Connecting hardware requirements

10.1 General requirements

10.1.1 Applicability

This clause provides guidelines and requirements for gon frardware dsed in generic cabling.
For the purpose of this clause, a connector is a compone hed to a cable or mounted
on a piece of apparatus (excluding an adapter) joinj parts of a cabling system.
Unless otherwise specified, this standard speci erformance of mated connectors
as part of a link or channel. The requj Seqi i seapply to mated connections. The
requirements of the detail specifications_for\ree fixed connectors referenced in this

These requirements apply i include telecommunications outlets, patch
panels, consolidation po o> cross-connects. All requirements for these
components are apphcable range of -10°C to +60 °C. Performance

whose main purpose i cificapplication or to provide compliance with other rules and regulations. Examples
include media adapt atching/transformers, terminating resistors, LAN equipment, filters and protection
apparatus. Such devices are tgnside be outside the scope of generic cabling and may have significant detrimental
effects on netwgrk pe ) efore, it is important that their compatibility with the cabling system and equipment

10.1.2

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

b) cina building distributor permitting connections to the backbone cabling and equipment (if
provided);

c) in a floor distributor providing the cross-connections between backbone and horizontal cabling
and permitting connections to equipment (if provided);

d) at the horizontal cabling consolidation point (if provided);

e) atthe telecommunications outlet:

f) in the building entrance facility.
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10.1.3 Design
In addition to its primary purpose, connecting hardware should be designed to provide

a a-means-to irh:xnfify r-::hling for installation and administration as described in Clause. 1’)’

T

a means to permit orderly cable management,

o O

)

)

) a means of access to monitor or test cabling and equipment,

) protection against physical damage and ingress of contaminants,
)

[

a termination density that is space efficient, but that also provides ease of cable management
and ongoing administration of the cabling system,

plicable.

f) a means to accommodate screening and bonding requirements, when 3
10.1.4 Operating environment

Performance of the connecting hardware shall be maintained ov
10 °C to +60 °C. Connecting hardware should be protected fron

standard.

10.1.5 Mounting

Connecting hardware should be desig o s y for, mounting, either directly or by
means of an adapter plate or enclostixe. d hardware should have mounting
provisions for placement on walls, in er types of distribution frames and
mounting fixtures.)

10.1.6 Installation practj

performance and ea ‘ i i installed cabling systems. Installation and cable
management pregaytions shougld\include the elimination of cable stress as caused by tension, sharp
bends and tightl ¢

The connecting lled to permit
a) minimal and maximum screen effectiveness (where screened cabling is used)
by praope termination practices (in accordance with manufacturer's

ecommunications equipment associated with the cabling system. Racks

should havéradequate clearances for access and cable dressing space.

The connecting hardware shall be identified according to the requirements of ISO/IEC 14763-2
(until_ 4SO/IEC 14763-2 is published, relevant information can be found in ISO/IEC 14763-1).
Planning and installation of connecting hardware should be carried out in accordance with ISO/IEC
14763-2 (until ISO/IEC 14763-2 is published, relevant information can be found in
ISO/IEC TR 14763-2).

NOTE 1 See ISO/IEC 18010 for information on pathways and spaces for customer premises cabling.

NOTE 2 Some connections are used to perform a crossover function between two elements to properly configure cabling
links for transmit and receive connections.

NOTE 3 Improper termination of any balanced cable element or screen may degrade transmission performance, increase
emissions and reduce immunity.
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10.1.7 Marking and colour coding

In order to maintain consistent and correct point-to-point connections, provisions shall be made to
ensure that terminations are properly located with respect to connector positions and their

corresponding cable elements. Such provisions may include the use of colours, alphanumeric
identifiers or other means designed to ensure that cables are connected in a consistent manner
throughout the system.

When two physically similar cabling types are used in the same subsystem, they shall be marked in
such a way as to allow each cabling type to be clearly identified. For example, ~different
performance categories, different nominal impedance and different optical fibre core{diameters
should carry unique markings or colours to facilitate visual identification.

10.2 Connecting hardware for balanced cabling

10.2.1 General requirements

used to directly terminate balanced cable elements be of“the ~\.-n pieycing connection (IPC)
type or the insulation displacement connection (ID€ . addiionvto these requirements,

connecting hardware used with screened cabling shdll be~ iance with Clause 11.
The requirements of 10.2.3 and 10. gories of connecting hardware
specified in the reference implementations\o hnel, permanent link, and CP link

Connecting hardware S nced cabling should be marked to designate
transmission perform i
visible during in
those required b

10.2.3 Mechani

Connecting k
in Table 45
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Table 45 — Mechanical characteristics of connecting hardware for use
with balanced cabling

Mechanical ct ristics R . nt Component or test
equireme stanmaara
Category 5 unscreened | Mating dimensions and gauging IEC 60603-7-2
Category 5 screened Mating dimensions and gauging IEC 60603-7-3
Category 6 unscreened | Mating dimensions and gauging IEC 60603-7-4
Phvsi . . Category 6 screened Mating dimensions and gauging IEC 60603-7-5
ysical dimensions - - - -
a) (TO only) Category 6, unscreened | Mating dimensions and gauging IEC 60603-7-41
Category 6, screened Mating dimensions and gauging IEC 60603-7-51
Category 7 screened Mating dimensions and gauging IEC 60603-7-7"
Category 7, screened Mating dimensions and gauging IEC 60603-7-74 0 i
Cable termination compatibility 2N
Nominal conductor diameter — mm 0,510 0,652 \ X
Patching ¢ Stranded or solid conductors<{ | © (TN -
Cable type Jumpers Stranded or solid conductofs\ \¢ A
Other Solid conductors - )

Nominal diameter of | cateqories 5 and 6 07 to 1.4 b
insulated conductor 9 - Lol (\ —
b) | mm Categories 6,, 7, and 7, 0,7 to LﬁQC\ .

AN

Number of Telecommunications E&\\
umber o outlet isual inspection

conductors Other A = 12 5
Cable outer diameter | Outlet ( /5‘5 ~
mm Free connector (plug)

¢ ni aYan @nme al
Means to connect screen {\ ﬁ nce (j Annex C and Clause 11

Mechanical operation (durability)

Cable t inati Non-reusable IDC N\ IEC 60352-3 or IEC 60352-4
(c?/mzs)ermma fon Reusable IDC / \gzo IEC 60352-3 or IEC 60352-4
on-reusable -
N ble IPC | )l IEC 60352-6
c¢) |[Jumper termination (cycles)’\ \ \5 %200 ¢ IEC 60352-3 or IEC 60352-4
IEC 60603-7 (unscreened)
TO-type interface (cyclfi\\( \)\/ >750 or
(\ IEC 60603-7-1 (screened)
Other connectiong [ >200 Annex C

re bewcompatible with cables outside of this range. However, when cables
or as high as 0,8 mm are used, special care shall be taken to ensure
they connect.

a8 ltis not require@on ecting hard
with conductor diaivete

¢ Applicable-only to individual cable units.

If itds\intended to use screened cabling, care should be taken that the connector is designed to terminate the
screen. There may be 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
ANNEX E).

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

In installations where other factors, such as BCT applications (see ISO/IEC 15018), take preference over the
backward compatibility offered with IEC 60603-7-7 and |EC 60603-7-71, the interface specified in
IEC 61076-3-104 may be used.

If backwards compatibility is not required, the free connector (plug) specified in IEC 61076-3-110 may be used.
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10.2.4 Electrical characteristics

10.2.4.1 General

Connecting hardware intended for use with balanced cabling shall meet the following performance
requirements. Connecting hardware shall be tested with terminations and test leads that match the
nominal characteristic impedance of the types of cable that they are intended to terminate (see 9.2).

In the following tables, requirements are provided for a range of frequencies. Performance values at
discrete frequencies are provided for reference only.

10.2.4.2 Telecommunications outlets

Telecommunications outlets of a given category shall meet the
requirements provided in Table 46. In addition, connectors in all o

standards specified in Table 46 with pair groupings as specifie
shall be met for all TOs.

Table 46 — Electrical characteristics of TOs mtende

Electrical characteristics of the
telecommunications outlet Component o test
om standard
Interface type Frequem <\\

Category 5 unscreened 1 to IEC 60603-7-2
Category 5 screened d.c., 1{o 100(\ \ All IEC 60603-7-3
Category 6 unscreened de. 1t 250\ 0\ All IEC 60603-7-4
Category 6 screened \@c 1%\2\5Q e \\/ All IEC 60603-7-5
Category 6, unscreene?ﬁ d.cl 1 530\ All IEC 60603-7-41

Category 6, scrgérkg > 2 }\& N?og) All IEC 60603-7-51

Category 7 scree%//\ \d\cyzt\to @0 All IEC 60603-7-7 2
Category 7, scre ne 1)} 1000 All IEC 60603-7-71 2

2 In install he otheér fastors, such as BCT applications (see ISO/IEC 15018), take preference over the
backwarg com offered |th IEC 60603-7-7, the interface specified in IEC 61076-3-104 may also be
use

10.2.4.3 Connectinghardware for use in distributors and consolidation points

Connecting hardware for use in distributors and consolidation points of a given category shall meet
the cerresponding performance requirements specified in the following tables irrespective of the
mating 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 Annex C for unscreened
and screened connectors. All electrical requirements shall be met before and after mechanical and
environmental performance testing, as prescribed in Annex C.

If the CP link portion of a Class Fp 3 connector permanent link (PL3 in Figure A.1) uses cable in

performance that is 6 dB better than the Category 7A requwements specrfled in Table 51 and Table
53.
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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 patch cord of the
same category. Applicable parameters include insertion loss, input to output resistance, input to
output resistance unbalance, propagation delay, delay skew, and transfer impedance. In addition,

crosstatk; Teturmioss—andunbatanceattenuatiom(mearend; T CE)yof suchdevices strattmotexceed
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.

Table 47 — Return loss for connector

Minimum return loss ?

dB
Frequency Test standard
MHz Connector category

5 6 6, 7 /\<ZQ‘ C
1<£<100 |60-20Ig(f) - _ _ \ \\ \)
1<f<250 - 64 — 20 Ig(/) - _ < \_\

< /< 500 - - 68-20190 | £ N\ X~ \ |IEC 60512255
< £ < 600 - - - W\ N

1</<1000 - - —29>I90‘) °

a8 Return loss at frequencies that correspond to ¢alc I aI of greater than 30,0 dB shall revert
to a minimum requirement of 30,0dB"
equ.

-

-

Calculated values below 10,0 dB revert tona 10,0 dB plat

Table 48 — Informative ret@?@@connector at key frequencies

\M)ln return loss

Frequenc (\ dB8
Hz X S Connector category
&\ \\G/ 6, 7 7,
/\\ Xo,o\j\ 30,0 30,0 30,0 30,0
\10\0\ 200 240 28,0 28,0 28,0

N250 \ S 16,0 20,0 20,0 20,0

\@0\ - - 14,0 14,0 14,0
N é@@ - - - 12,4 12,4

1 00§ - - - - 10,0
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Table 49 — Insertion loss for connector

Maximum insertion loss 2

dB
Frem'ency Test standard
z Connector category
5 6 6A 7 7A

1< /<100 004r| _ _ _ _

1< /<250 - | o002/ - -

A

1<£<500 | - - 0,02y - (\ Ca0512:25>

1<f<600 | - - - 0,02J7< \ \\

1</<1000| - - - /\\OOAE

@ Insertion loss at frequencies that corr flc a %vxalues of less than

0,1 dB shall revert to a re}mkement Ximu

Table 50 — Informative mse\rt»&\to§s< k\ r co ector at key frequencies
( Mthon loss

Fre cy

Hz on e tor category

[\/\ (% > 6 ! i
Qx 1 > a 0)0 0,10 0,10 0,10

100 40 0,20 0,20 0,20 0,20
\9\50 V\ 0,32 0,32 0,32 0,32
500N, - 0,45 0,45 0,45

N - - 0,49 0,49

\r\ooo - - - - 0,63
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Minimum NEXT @

Frequeney db Fest
MHz Connector category standard
5 6 6, 7 7,

1<£<100 |83 -20Ig(f) - - - - -

1< /<250 - 94— 20 Ig(f) 94 — 20 Ig(/) - - &
250 < f< 500 - - 46,04 — 30 1g(f1250) - §

1< /<600 - - - 1024-15190) | 116:9<2019(/) ©
600 < /< 1 000 - - - - 3-40 @)@00) w

a

NEXT at frequencies that correspond to calculated values of greater than 7
requirement of 75,0 dB.

%\shal\w\zﬁninimum

Table 52 — Informative NEXT values for con e&&y\?\eq\u@}cies

Minim >\\\/
Frequency K;_N\
MHz C?m\e to c tept\)ry
5 6 (\ % 6A< 7,
1 75,0 75, 50 N\ |/ 75,0 75,0
100 43,0 [ 54,0 54) 72,4 75,0
250 - \ 460 0] \ 2897 66,4 68,3
500 \‘( 0S|\ _A7.0 61,9 62,3
s00 N[ N~ (h, ™~/ - 60,7 60,7
ngoo -N - - 51,9

2

or information only)

r end crosstalk (PS NEXT) for connector

Minimum PS NEXT 2
Frequen \\ ds Test
\ > Connector category standard
- %\ 6 6, 7 7,

1<r<100" | 80>201g() - - - _ _

1</ 250 - 90 - 20 Ig(y) 90 - 20 Ig(y) - - ﬁ

250« < 500 - - 42,04 - 30 Ig(f/250) - - §

1<f£<600 - - - 99,4 - 15 1g(/f) 113,3 - 20 Ig(f) 8

600 < <1000 - - - - 57,73 - 40 Ig(f/600) =
a PS NEXT at frequencies that correspond to calculated values of greater than 72,0 dB shall revert to a minimum

requirement of 72,0 dB.
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Table 54 — Informative PS NEXT values for connector at key frequencies

Minimum PS NEXT
Frequency 4B

MHz Connector category
5 6 6, 7 7,
1 72,0 72,0 72,0 72,0 72,0
100 40,0 50,0 50,0 69,4 72,0
250 - 42,0 42,0 63,4 65,3
500 - - 33,0 58,9 / 59,3
600 - - - 57,7\ 7

1000 - - - A 48,9\

Table 55 — Far end crosstalk (FE@o\co@%
N
Minimum FEXT 2 ° \>
e ( ()

Frequency \

MHz /\Qonne},k&'cgé&)rﬁ ('\\ ‘\> Test standard
N\,

1<7<100 | 75.1-201g() -
1</<250 - 83.1-201g() | (s D - -
1</<500 - NN 83 Roign) - - IEC 60512-25-1

1<f<600 N N - )7 | 90-15190) -
1<f<1000 4 - \ - - 103,9 - 20 Ig(/)

EERANIND
N

a8  FEXT at freque ceMted values of greater than 75,0 dB shall revert to a minimum

requirement O

For connectgf: ifference between FEXT and ACR-F is minimal. Therefore, connector FEXT
requirements, are\used to performance for links and channels.
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Table 56 — Informative FEXT values for connector at key frequencies

Minimum FEXT
FTEqUENCY db
MHz Connector category
5 6 6, 7 Ta
1 75,0 75,0 75,0 75,0 75,0
100 35,1 43,1 43,1 60,0 63,9
250 - 35,1 35,1 54,0 55,9
500 - - 29,1 49,5 49,9
600 - - - 183 Al| 48,
1000 - - -

NN \&9\/
Table 57 — Power sum far end crosstalk (PS FE orxcohnector
(for information on{ly\)\

AN
Minimum PS FI?)—'\\ \\/
Frequency

MHz

connectomt\e\}}y/ N Test standard
5 6( (\A a ( &) ‘\/ ™

1<£<100 | 72,1-201g(/) - \ \_/ _
\

1< /<250 - 80,1 -20(9/(/) -
1</<500 - -\ \eoly20 - - IEC 60512-25-1
1</<600 SN | e7-15100) -
1<f<1000 (O, ~—_ - 100,9 - 20 Ig(/)
a PS FEXeq i pWalculated values of greater than 72,0 dB shall revert to a
minimu

For connect
PS FEXT [y

weén PS FEXT and PS ACR-F is minimal. Therefore, connector
odel PS ACR-F performance for links and channels.

x\&\}w@ve PS FEXT values for connector at key frequencies

Minimum PS FEXT
Fr uency dB

M Connector category
5 6 6, 7 7,
1 72,0 72,0 72,0 72,0 72,0
100 32,1 40,1 40,1 57,0 60,9
250 - 32,1 32,1 51,0 52,9
500 - - 26,1 46,5 46,9
600 - - - 45,3 45,3
1.000 — — — — 40,9
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Table 59 — Input to output resistance
Maximum input to output resistance
mQ
Frequency Connector category Test standard
5 6 6, 7 7
d.c 200 200 200 200 200 | 'EC60512-2-1
Test 2a
Table 60 — Input to output resistance unbalance
Maximum input to output resistance unbalance /\(
mQ
Frequency Connector category /\ Teststandar
5 6 6, 7 /\7Q
d.c 50 50 50 50 50 YNEG 605¢222-1
est 2a
Table 61 — Current cm ity
Mlnlmj\wrren/t@};\g/(pa® ;>
Frequency Con ec r ca gor Test standard
5 7 7A
d.c. 0, 75 75 75 \4,75 0,75 IEC 60512-5-2
Test 5b
a Appllc t te ture of \({ °C.

inchuding the screen, if present.

le foran a M
b Appllc ble con uct

&%2 Propagation delay

aX|mum propagation delay
ns
Sy > Connector category Test standard
5 6 6, 7 7,
Nerxtoo] 25 - _ _ _
P < 250 - 2,5 - _ _
1< /<500 - - 2,5 - — IEC 60512-25-4
1< /<600 - - - 25 -
1</<1000 - - - - 2,5

This parameter shall be met by design.
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Maximum delay skew
ns
Frequency P PURP T
MHz Connector category rest Staiiartd
5 6 6, 7 7,
1</<100 1,25 - - - -
1</<250 - 1,25 - - -
1</<500 - - 1,25 - - IEC 60512-25-4
1</<600 - - - 1,25 -
1<f<1000 - - - - 1,25 (\
This parameter shall be met by design.

Table 64 — Transverse conversmn@{ \\>

Minimum transverse conversmn loss Tt\)(\a\ \

Frequency

MHz Connector cate Test standard

5 6 6 Q 7
A/\ N A

1<f<100 |66 -20Ig()) - /A\\ > ( <_\ D _
1< /<250 - 68 - 201 \ \ \_ / _

! 2 ITU-T
1< <500 - - / 68 —\XQM - Recommendation

0.9

1< /<600 - - \ (\- 6} 20 19(f) -

1< <1000

68 - 20 Ig(/)

a

TCL at frequenci

requirem

that orrépo@{Wues of greater than 50,0 dB shall revert to a minimum
ent of 5 O

%Q&Wues for connector at key frequencies

n|mum transverse conversion loss (TCL)

A\

dB
e S Connector category
g 6 6, 7

N 1\ 50,0 50,0 50,0 50,0 50,0
100> 26,0 28,0 28,0 28,0 28,0
250 - 20,0 20,0 20,0 20,0
500 - - 14,0 14,0 14,0
600 - - - 12,4 12,4
1000 - - - - 8,0
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Table 66 — Transverse conversion transfer loss (TCTL)

Minimum transverse conversion transfer loss (TCTL)?
dB
Frequency
MHz Connector category Test standard
5 6 6, 7 N
1</<100 | 66 -20Ig(f) - - - -
1</<250 - 68 - 20 Ig(/) - - - ITU-T
Recommendation
1</<500 - - 68 - 20 1g(/) - - 0.9
1</<600 - - - 68 - 20 Ig(/) —/‘
1</<1000 - - - - 68 —
a TCTL at frequencies that correspond to calculated values of greater 50,0 vert to a
minimum requirement of 50,0 dB.

Table 67 — Informative TCTL values for con cw\frxiq\ue}:ies
Minimum transverm )ii}b)\/
Frequency

MHz C/‘!{\&ctoﬁ }telgor

A2 PXASOINA 7
1 50,0 50,0, \s0.0\_| /500 50,0
100 26,0 /28,0 28,0 28,0 28,0
250 - | 260X 2000 20,0 20,0
500 - DA\~SJ|, »0 14,0 14,0

N \ _
600 ~ ) 12,4 12,4

1000L —\ - - 8,0

%&B\%&épedance (screened connectors only)

X|mum transfer impedance
Q

7

equen
MHz ) Connector category Test standard

\ 5 6 6, 7 7a
\r\q\é 10\ 0,1/03 | 0,103 | 0,103 | 0,05/03 | 0,05/03 ||EC 60512-26-100
10°< ;280 | 0027 0,02 / 0,02 / 0,01/ 0,01 f Test 26e

VAN

Table 69 — Informative transfer impedance values
(screened connectors only) at key frequencies

Maximum transfer impedance
Frequency 2
MHz Connector category
5 6 6, 7 7,
1 0,10 0,10 0,10 0,05 0,05
10 0,20 0,20 0,20 0,10 0,10
80 1,60 1,60 1,60 0,80 0,80
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Table 70 — Coupling attenuation (screened connectors only)

Minimum coupling attenuation

dB
Frequency P PURP T
MHz Connector category rest Staiiidry
5 6 6, 7 N
30 <f<100 >45,0 >45,0 45,0 45,0 >45,0 IEC 62153-4-12
100 < f< NOTE - 85-20 Ig(f) | 85-20 Ig(f) | 85-20 Ig(f) | 85-20 Ig(f)

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

Table 71 — Informative coupling attenuation v

(screened connectors only) at key freqt?q\'es

es

Minimum coupllng attN\ \>
Frequency

MHz Connector
° ° /"“A\ \ a
30 45,0 45,0 [ 459 45,0 ) 45,0
100 45,0 450 ((N\A50-N] \450 45,0
250 - @ NED 37,0
500 - N\ - 3, 31,0 31,0
600 - ( = N 29,4 29,4
1000 - \ RN / - 25,0

AON

>
sulation resistance

< Wulatlon resistance

Wonnector category

Test standard

sV s 6, 7 7,
\> IEC 60512-3-1
100 100 100 100 100 Test 3a,
Method C
500 V d.c.

Table 73 — Voltage proof

Minimum voltage proof

\Y
Electrical characteristics Frequency Connector category Test standard
5 6 6, 7 75
Conductor to conductor d.c 1 000 1 000 1 000 1 000 1 000
IEC 60512-4-1
Test 4a

Conductor to test panel

I ~TaYal

(and screen, if present)

0T
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Table 74 — Power sum alien near end crosstalk (PS ANEXT)

Minimum power sum alien near end crosstalk
(PS ANEXT) @

dB
Frel\qnl:-lency Test standard
z Connector category
6, Ta
1</<500 110,5 - 20Ig(/) -
IEC 60512-25-9
1</<1000 - 125,5 - 20Ig(f)

PS ANEXT at frequencies that correspond to calculated values of greater than
72,0 dB shall revert to a minimum requirement of 72,0 dB.

Table 75 — Informative PS ANEXT values at key(f\que cies

Minimum power sum alien neay’end cxos ah(\
(PS ANEXT)

Frequency dB

MHz Connector é&egch\\
% /N
1 BN IASTE
VAN LM SN
250 Ne2s \ 120

500 /* 56\,5\ 71,5

\ Ox 65,5

lien far end crosstalk (PS AFEXT)

rs alien far end crosstalk

Q MEXT) ab
Frequde dB

A\
\ Connector category

Test standard

6, Ta
&%5& \/107 - 20 Ig() _
IEC 60512-25-9
1 <1 000\ - 122 - 20 Ig(f)
P MT at frequencies that correspond to calculated values of greater than

72,8 dB shall revert to a minimum requirement of 72,0 dB.

or connectors, the difference between PS AFEXT and PS AACR-F is minimal.
Therefore, connector PS AFEXT requirements are used to model PS AACR-F
performance for links and channels.
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Table 77 — Informative PS AFEXT values at key frequencies

Minimum power sum alien far end crosstalk
(PS AFEXT)
= dB
FTEqUETICY
MHz Connector category
6 7a
1 72,0 72,0
100 67,0 72,0
250 59,0 72,0
500 53,0 68,0 /\
1000 - 620 |

10.2.5 TO requirements

For all cabling classes, each horizontal balanced cable
telecommunications outlet with an unkeyed fixed connectgor (jac
10.2.3 and 10.2.4. Pin and pair grouping assignments s
Figure 17.

and pair assignments for IEC 60603-7 series interface for Categories

B.and 6, (front view of fixed connector (jack), not to scale)
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AN VAN RWA

Lol sl al sl el 71 sl

NOTE 1 Pin designations 1, 2, 3', 4', 5, 6', 7 and 8 are used for C
1,2, 3, 4,5, 6, 7 and 8 for categories 5, 6, and 64,

NOTE 2 Figure 16 shows front view of fixed connector (jack

NOTE 1 Pin-designations correspond to those of the IEC 60603-7 series interface.

NOTE 2" Figure 17 shows front view of fixed connector (jack), not to scale.

Figure 17 — Pin grouping and pair assignments for
Categories 7 and 7, (IEC 61076-3-104) interface

If different connecting hardware types are used at a distributor, CP or TO in the same link or
channel the cabling connections shall be configured with consistent pin/pair assignments to ensure

end-to-end connectivity. Pair rearrangement at the telecommunications outlet should not involve
modification of the horizontal cable terminations. If pair rearrangement is used at the
telecommunications outlet, the configuration of the outlet terminations shall be clearly identified.
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Free and fixed connectors (plugs and jacks) that are intermateable shall be backward compatible
with those of different performance categories. Backward compatibility means that the mated
connections with free and fixed connectors (plugs and jacks) from different categories shall meet all
of the requirements for the lower category component. See Table 78 for a matrix of backward

compatibte Tmatedfree—and—fixed-—commectors{ptug—amd-jack)performmancethat s Tepresentative of
backward compatible connectivity.

Table 78 — Matrix of backward compatible mated free and fixed connector
(plug and jack) performance

Fixed connector (jack) performance at the TO

Category 5 Category 6 Category 6, f:’a?égqy 7 Category 7,

N
Category 5 Category 5 Category 5 Category 5/\ C@Kry Category 5

Category 6 Category 5 Category 6 Cate/gmqk\ W}&\/ Category 6
Category 6, Category 5 Category 6 g@({ )S\@Q‘%Q\/ Category 6,

Category 7 Category 5 Category?/m@ Category 7 Category 7
Category 7, Category 5 CW&/ Category 7 -

Free connector (plug)

NOTE 1 When two physically similar cabling links ar Ilation, special precautions are required to
ensure that they are properly identified at t lecommupicati . Examples of when such identification is
necessary would include different performance classes or c ifferent nominal impedance. See also Clause 12.

NOTE 2 For proper connectj¥ity that pairs are terminated consistently at the
telecommunications outlet and \ inated on different positions at the two ends of a link,
although DC continuity ma wtai , thyomgh connetctivity will be lost. See Clause 12 for cabling system
administration.

10.2.6 Design Q

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 used to provide
connections between optical fibre cables described in Clause 9 with the following exception. The

requirements of 10.3.4 and Table 79, item a) apply to the telecommunications outlet only.
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Optical fibre adapters and connectors should be protected from dust and other contaminants,
specifically while they are in an unmated state. End faces of connectors shall be inspected
according to ISO/IEC 14763-3 and subsequently cleaned when necessary, prior to connection.

10.3.2 Marking and colour coding

Consistent coding of connectors and adapters, for example by colour, should be used to identify
connections between:

* different cabled multimode optical fibre types;

* incompatible single-mode connecting hardware (e.g. blue for connectors with PC férrules and
green for connectors with APC ferrules).

polarity is maintained for duplex links.

NOTE 1 These markings are in addition to, and do not replace, other markin
by local codes or regulations.

may also be used for other connector types:

Multimode 50 pym and 62,5 um:
Single-mode PC:
Single-mode APCk

3

3 |EC 60874-14, Connectors for optical fibres and cables — Part 14: Sectional specification for fibre optic connector —
Type SC. This publication has been withdrawn in 2002, but can still be ordered if needed.
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Table 79 — Mechanical and optical characteristics of optical fibre connecting hardware

Mechanical and optical characteristics Requirement Component or test
standard
a) Physical dlmenS|ons. . . Mating dimensions and IEC 61754-20, interface 5
(only at telecommunications outlet) gauging
Cable termination compatibility
Nominal cladding diameter 125 IEC 60793-2, Clause 5
um (A1a, A1b) and 32.2 (B4)
b) : }
Nominal buffer diameter _ IEC 60794-2, 6.1
mm
Cable outer diameter _ IEC 94-2\61
mm
¢) Mechanical endurance (durability) IE%@%
cycles
Mated pair transmission performance \
Maximum insertion loss | Other IE§ 61300-3-34
d) dB
Splice , IEC 61073-1
N\ \/ A
. Multimode & \ / éB\ \>
(I;/Iémmum return loss IEC 61300-3-6
Single-mode 3
a See 10.3.4.
b Insertion loss of splices and connectors |shall be
produces a controlled launch condition. Khe re
required launch conditio® is specjfiedin IEC 618
lasers will produce lowerNpsertioh loss valuss.

The optical\fibre connector 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

Consistent 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.
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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 19.

On the work area side of TOs and the interconnect/cross-connect side of 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 spac¢ing
and alignment as specified in IEC 61754-20 interface 5.

Polarity is defined at the TO for optical fibre positions A and B. To extend this polarity.tbroughout
the cabling system, it is important that the same orientation, colour codingys marking;-and optical

system will be maintained.

10.3.5.2 Connectivity options at the TO

Where there is no installed base of optical fibre cabling
and should provide a means to identify the polarity
labelling. See an example in Figure 18.

Plane (Frontal) Wiew

=)

AAEY

Berder'l i

B A AB
Horizantally Maurted
e}

Cabling Side

NOTE~Shading and A/B markings are for information only.

Figure 18 — Duplex-able LC connectivity configuration
with an example of polarity identification
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Plane (Frontal) Viaw

1 £
B—A B
Horizantally Mauntad Simplex _,-?
— T Connectors 48
| .B Am} i

Lot B4 B

Werlically Mournted |: :
Duplex . Tj’:

Connector -~~~

- <
- o
-~ -
-

M~ .

NOTE Shading and A/B markings are for information only.

0 guration

get the optical, mechanical, and environmental
ey may have other mating interfaces.

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

Optical™ fibre patch cords, whether they are used for cross-connection or interconnection to
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 20). 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.

Eorcimnlax caonnaoctarc thao caonnactar that nliinc intn tha racaivar chall ha ~oncidarad Dacitian A
—OT—STpt HECTtOTro—tHHe—Cor e Gtor—hat o go— T to—Heo—TeCerver—StHamr—oe—t0 \Sa~an~ac OSTrOoH—7~

TS 154 9 T T T 3

and the connector that plugs into the transmitter shall be considered Position B.
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Figure 20 — Optical fibre cord

11 Screening practices

NOTE When ISO/IEC 14763-2 is published the content of Clause 11 will pe obso
included in ISO/IEC 14763-2.

te,xand eded by the content

11.1 General

This clause applies when screened cables or cables/wi gnts or units are used. Only
basic guidance is provided. The procedures nece idevadequate earthing for both
electrical safety and EM performance a ject ig d logal regulations, always to proper

G ‘ 14763-2 is published, relevant
information can be found in ISO/IECNR € i grtain cases to installation specific
engineering. Some cabling employs at utilise screening for additional crosstalk
performance and is therefore also suDj g\practices. Note that a proper handling of
screens in accordance with SO/IEC 14763-2 is published, relevant
information can be fouw i and suppliers’ instructions will increase
performance and safety.

11.2 Electroma§

Cabling screens 0 e nded to earth for electrical safety and to optimise EM
performance. All cablj 5.Which form part of a screened channel should be screened
and meet the SCré entg/given in Clauses 9 and 10. Screened cabling links shall meet

cabling scree iremernts given in 6.4. Cable screens shall be terminated to connector
\ nations sufficient to maintain screen continuity necessary to meet
. Suppliers’ instructions as how to make low impedance terminations

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

This bonding ensures that voltages that are induced into cabling (by any disturbances from power

+h

:IIIUO \JI Glly UthUl dIOtUIUUIOI CIIU dIIUUtUd v bul:dllly Uallh ﬂll\’.l‘I L=Av) U\J IIUt UGUOU IIItUIfUIUII\JU tU are
transmitted signals. All earthing electrodes to different systems in the building shall be bonded
together to reduce effects of differences in earth potential. The building earthing system should not
exceed the earth potential difference limits of 1 V r.m.s. between any two earths on the network.

12 Administration

Administration is an essential aspect of generic cabling. The flexibility g

generic cabling can be

strongly recommended for larger installations.

Telecommunications cabling administration shall
ISO/IEC 14763-2 is published, relevant information ca

14763-2  (until

NOTE When ISO/IEC 14763-2 is published, the content of i ete/and superseded by the content of
ISO/IEC 14763-2.

13 Balanced cords

13.1 Introduction

cords shall meet the reguj g and 10 respectively. The cable used to make
balanced cords shall of IEC 61156-5 or IEC 61156-6 for the corresponding
category. The p to connecting hardware that utilises fixed connectors
(jacks) that are a

specified in this claw e i 6 be met by design.

NOTE It is as < S use connectors with interfaces other than the IEC 60603-7 series also meet the

the minimum. fequirements for cords. The test methods and mechanical stresses are specified in
IEC 6193542,°All regdirements 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 64935-2.

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.
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13.3 Return loss

Balanced cords shall meet RL requirements specified in Table 80. The cords shall meet the

alactricoal and o cbhaoniaol manta flEC o1Q26 9

croottroararra rreorrarroar |u\.1u||u|||\.a||Lo UT 10 UTIUI L

Table 80 — Minimum return loss for balanced cords

Return Loss @

MHz
Frequency
MHz Cord category
5 6 6, 7/_\ 4
1<f<25 19,8 + 3 1g(/) 19,8 + 3 1g(/f) 19,8 + 3 1g(/f) 19,8413 1g(f) 19,8 + 3 1g(f)

25 < £< 100 38,0 - 101g(f) | 38,0 - 101g(y) | 38,0 - 10 Ig(y) }8\@‘10‘&0‘) \&\0—10Ig(f)

100 < /< 250 - 38,0 -101g(/) | 38,0 - 10 Ig(f) \&g,O\Ng(h\ 8,0~ 10 Ig(f)
250 < /< 500 - - 14 - 15 Ig(ﬂZSQ B@.\Q\—\Q @m\ 38,0 - 10 Ig(f)

W
500 < £ < 600 - - —( 3810~ 10\1{{0‘) 38,0 - 10 Ig(f)
600 < /< 1000 - - = AN \\/ 38,0 - 101g(/) ®
a Return loss values at frequencies below 4 MHz are fo inf tiomsgnly.

b Calculated values below 10,0 dB revert to a 10,0 dB

Table 81 — Informative valueswggwords at key frequencies

R urn boss

':rel(\1llll‘-|ezncy \ ( \-) Wcategory

NN R PN A
1 N, 198 98 > 19,8 19,8 19,8
100\, A\ \_18.0 18,0 18,0 18,0 18,0

250 A0 2 4,0 14,0 14,0 14,0
500\ \ /- 9,5 11,0 11,0
NI - - 10,2 10,2

4 1000\ - - - - - 10,0

13.4 NEXF

Balanced cords shall meet the requirement of Equation (9) when measured in accordance with
IEC 61935-2.

— \NEXT, +2-IL
~NEXT.onnectors ( cable, L connector) (9)

1
q=-101g|10 10 +10 0 — RFEXT

NEXTgor,

where

NEXT g0 is the NEXT of the cord;
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NEXT onnectors 1S the NEXT of both connectors in the cord, taking insertion loss into account;

NEXT caple, L is the NEXT of the cable adjusted for length;
IL connector is the insertion loss of one connector;
RFEXT is the reflected FEXT.

NOTE All variables are expressed in dB.

with
- NEXT |5cal ‘(NEXT remote *2 ( Teaple + [Lconnectorj) (10)
NEXTgonnectors=-20 19|10 20 410 20
NEXT|ocal = NEXTremote = NEXTconnectgr (11)
]Lcable i acable,100m (12)
where
NEXT |ocal énd of the cord,
NEXT (emote ote end of the cord,
IL cable
IL connector
NEXT onnector is th : onpector as specified in Table 51, with the exception
& cable, 100 m Q insertionNoss of 100 m of the cable used for the cord;
L
NOTE All variab
The length rosstalk of the cable of the cord is given by:
L | " %cable, 100 m
100 5
1-10 13
NEXToapie L = MEXTcapie, 100 m — 1019 p (13)
cable, 100 m
1-10 ]
where
NEXT cable, 100 m is the NEXT of a 100 m long cable section.

Calculations yielding NEXT limits in excess of 65 dB shall revert to a minimum requirement of
65 dB. Table 83 to Table 85 list informative values of NEXT at key frequencies for different length
cords using the variable values outlined in Table 82.
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Table 82 — Assumptions for cabling components used
in the calculation of NEXT informative values

Component category . °
Variable 5 6 6, 7 7
1,5-(1,910 8
\/;( ' 15(1,82/f | 151,82, | 15(1.8f 1,5:(1,8/f
+0,022 2 ;
& cable,100 m ! Il 40,017 7+ +0,009 17+ +0,01/ + +0,005/ +
L 02 025 025 02 025
V5 V7 V7 V7 V7
NEXT cable, 100 m 65,3 - 15 1g(/) 74,3 - 15 1g(f) 102,4 - 151g(f) | 105,4 - 154g(/)
IL connector 0,04,/ 0,02,/f N
94-20 Ig(/),
NEXT f <250 MHz Q
connector _ - 2
87 - 20 Ig(f) 94-2019() | 4504301, | 1924 "IN
1250)
/> 250 MHz > 600 MHz
RFEXT 0

b

0%
|

NERLNAN
i
an |E

a All equations apply from 1 MHz to the upper frequency of the catego uwtwmated.
Values used for calculations may differ from the values specified in [EC 641565 1156-6.

Table 83 — Informative value

of EMIQ ords at key frequencies
C

Fre'?lll:_'ezncy \ \ \ S d\Qz(egory
RN N 6, 7 7,
1 [Nean.  [ese 1/ 650 65,0 65,0
100\ |, 39.0> 262 > 46,2 65,0 65,0
250 _ 38,7 38,7 60,7 62,6
500 A\ B N 31,0 56,5 57,1
600\ N s - 55,4 55,6
NP N A R N

Ta 8 Inf ive values of NEXT for 5 m balanced cords at key frequencies
NEXT
Frequency a8

MHz Cord category
5 6 6, 7 7,
1 65,0 65,0 65,0 65,0 65,0
100 37,4 45,1 45,1 65,0 65,0
250 - 38,0 38,0 61,2 63,3
500 - - 31,3 57,2 58,0
500 - - - 56,2 56,7
1000 - - - - 48,9
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Table 85 — Informative values of NEXT for 10 m balanced cords at key frequencies

NEXT
dB
Frequency

MHz Cord Category
5 6 6, 7 7
1 65,0 65,0 65,0 65,0 65,0
100 36,4 44,2 44,2 65,0 65,0
250 - 37,6 37,6 61,9 64,1
500 - - 31,7 58,0 59,1
600 - - - 57.0 (] 57,8
1000 - - - - A ~ %&\2

5

@%
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Annex A
(normative)

Balanced permanent link and CP link performance

A1 General

This annex contains performance requirements for balanced permanent links and CP links as
shown in Figure A.1.

The cabling under test in configurations PL1, PL2 and PL3 is termed/ the permanent link. The
configurations PL1 and PL2 comprise fixed cabling only. Configuration P13 compfjses fixed cabling
and a CP cable between the CP and the TO. If the CP cable is/gR 3

configuration will change. The cabling under test in configuration ‘ ! ixed cabling only
and is termed the CP link. The difference between the CP link 3 i the CP link is
assumed to be extended, in the future, to a permanent link by\the a ofRcapling components.

In all configurations the test reference plane of a p ik’ oCP/link is within the test cord.
The test cord connector which mates with the 2 'n@)in of the permanent link or CP link

performance at the worst case
peratures.
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a) Configuration PL1

Backbone cabling
Tester c R ,—i Tester

=]

e

o
T

Permanent link

-+
X_ |

b) Configuration PL2

Horizontal cabling
Tester C ch ,—i Tester
1 1

PP TO,

1
1
' Permanent link !
I

c) Configuration PL3
Horizontal cabling
Tester C [C}]

| PP cp

Permanent link

d) Configuration CP1

Tester

otherwise specified in this annex.

The neminal 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).

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. Where relevant, in the informative tables for maximum
implementation at key frequencies, the values of L, Yand nare: L =90, Y=1and n = 3. Permanent
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A.2.2 Return loss

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

The RL of each pair of a permanent link at key frequencies is given in Table A.2 for information
only.

The RL requirements shall be met at both ends of the cabling.

Terminations of 100 Q shall be connected to the cabling elements under test at the remote end of
the link.

Table A.1 — Return loss for permanent link or Pl

Class Fre;\qAT_lechy Mlmmumm§\a >
@ 1<f <16 1\5\0
5 1<f <20 N \ )
20 </ <100 / \z\\&]{m \
IR \GYAN
E 19rs4 N\ | P @ 5 150
40 2 <250\ | \ "\ \ 3¢ - Ao Ig()
1@ 10 21,0
10\ s La0 N\~ 26-51g()
e ( 4N\§\39§,\1J \\) 34 - 10 Ig(y)
NN | sy s 50
o Ny

10%@ 40 26 - 5 1g(f)

< N 2y/% 251,2 34 - 10 Ig(f)

Q§Z/,2 <f <600 10,0

1</ <10 21,0

\\ 10 < f < 40 26 - 519(/)

74 40 < f <251,2 34 — 10 Ig(f)
2512 < <631 10,0
631 < /<1000 38 — 10 Ig(f)

a RL values at frequencies where the insertion loss is below
3,0 dB are for information only.
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Table A.2 - Informative return loss values for permanent link at key frequencies

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

1 15,0 19,0 21,0 21,0 21,0 21,0
16 15,0 19,0 20,0 20,0 20,0 20,0
100 — 12,0 14,0 14,0 14,0 14,0
250 — - 10,0 10,0 10,0 10,0
500 — - — 8,0 10,0 10y0
600 - - - - (10,0 10,0
1000 - - - - N 2N 8,0

A.2.3 Insertion loss/attenuation \>

The insertion loss of each pair of a permanent link or CP Aink skal
by the equation in Table A.3.
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Table A.3 — Insertion loss for permanent link or CP link
Class Frequency Maximum insertion loss 2
MHz dB
A =0,1 16,0
=0,1 55
B
f=1 5,8
c 1<f <16 O,9><(3,23\/?)+3><0,2
D 1</ <100 (L/100)><(1,910 8yf +0,0222><f+0,2/\/?)wx\/7
E 1<f <250 (L/100) (1 82 f+00169><f+025/ }R
Ex 1</ <500 (£/100)x (1 82 f+00091xf+02g<m\02x\wx>
F 1</ <600 (L/100)>< (1,8 f +0,01 xo,zmn 0,02
A\
F 1<f <1000 (z1100) (1 sﬁ/eﬁe%\mmoz Jr
A x\1, + A, X ANt U, + s X
NOTE \)
L=lec+lep Y G
L = length of fixed cable (m)
L.p = length of CP cord (where pre
Y = the ratio of CP cable insertignh loss (dB/ o\ horizontal cable insertion loss (dB/m)
(see 7.2.2.2)
n = 2 for configur PL¥; ahd C e Figlwe A.1, section a, b, and d)
n =3 for confi&urat n PG (see Fi c)
a Insertion [los t fre |es spond to calculated values of less than 4,0 dB
SWV ttoa um eme tof40dB

&
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Table A.4 — Informative insertion loss values for permanent link with
maximum implementation at key frequencies

_ Maximum i?'fertion loss
Fregteney &5
MHz Class A | Class B Class C Class D Class E Class E, Class F Class F,
0,1 16,0 5,5 - - - - — —
1 - 5,8 4,0 4,0 4,0 4,0 4,0 4,0
16 - - 12,2 7,7 7,1 7,0 6,9 6:8
100 - - - 20,4 18,5 17,8 17,7 17,3
250 - - - - 30,7 28,9 /‘ 28,8 27,7
500 - - - - - 42N %3 39,8
600 - - - - - S 466 43,9
1000 - - - - - -\ - 57,6
RO Y%
A.24 NEXT
A.241 Pair-to-pair NEXT

The NEXT of each pair combination P\link shall meet the requirements

derived by the equation in Table A.5.

vith maximum implementation, at key

9
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Table A.5 — NEXT for permanent link or CP link

Class Frequency Minimum NEXT 2 b.h
MHz dB
A f =01 27,0
B 01<f <1 25-5lg())
C 1<f <16 40,1 -15,819(f)

65,3 - 15Ig( /) 83 -201g(f)

D 1</ <100 —20 Ig| 10 -20 +10 ~—20
74,3 -151g(f) 20|ng\
E 1<f <250 —20 Ig| 10 -20 —20

74,3 @N\%\— 200%/)
0 3 20/

1<f <300 —20 1g| 10

300 </ < 500 \\g//{ @\57|\g)c,d

QI024\\15I9 f)J\/ 102,4 - 151g(f)
F 1</ <600 20— 410 - 20

1</ <60 \(\\\B 106,1 - 18,5 1g (1)
F,9 AN

A \/
ety\fsk}m(\ \ \ 124,85 — 25,25 g (1) © f

a NEXT at fr ies\that co esWalculated values of greater than 65,0 dB shall revert to a

L27'and CP1, whenever the class Ep permanent link insertion loss at 450 MHz is
ct the term 1,4((f - 450)/50) to the equation stated above for the range of 450 MHz

€ For configuration, PL3 (see Figure A.1, section c) this equation is 139,7 — 30,6 Ig (/)

For configuratiens PL1, PL2, and CP1, whenever the class F 5 permanent link insertion loss at 900 MHz is

less than 17 dB, subtract the term 2,8((f'- 900)/100) to the equation stated above for the range of
900 MHz to 1 000 MHz.

9 When using connecting hardware with enhanced performance at the CP (see 10.2.4.3), the CP link limits
do not represent appropriate minimum performance requirements, and therefore do not apply. In this
case, the PL3 shall be tested for compliance instead.

The terms in the equations are not intended to imply component performance.
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Table A.6 — Informative NEXT values for permanent link
with maximum implementation at key frequencies

Minimum NEXT

AR

E
rreqguency \o1 =]

MHz Class A Class B Class C Class D Class E Class E, Class F Class F,
0,1 27,0 40,0 - - - - — -

1 - 25,0 40,1 64,2 65,0 65,0 65,0 65,0
16 - - 21,1 45,2 54,6 54,6 65,0 65,0
100 - - - 32,3 41,8 41,8 65,0 65,0
250 - - - - 35,3 353 /7 ™\ 60,4 61,7

500 - - - - - /(22\ 9) 5\5\\ 56,1

600 - - - - - \ \ 5%@ 54,7
1000 - - - - - g \\ \> (:79,‘;)a

a Value applicable to configuration PL3 (see Figure A.1, section 03\ \ >

A.2.4.2 Power sum NEXT (PS NEXT)

The PS NEXT requirements are applig

The PS NEXT of each pair of a perm
the equation in Table A.7.

n [
PS NEXT, =-101g >10 10 (A.1)

i=1,i#k

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 «.



https://iecnorm.com/api/?name=06acec80ab2b3f35cd52233eceead131

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

-121 -

Table A.7 — PS NEXT for permanent link or CP link

Class Frequency Minimum PS NEXT 2 2N
MHz dB
623-15lg(f)  80-20Ig(f)
D 1<f <100 -20ig/|10  -20  +10 -20
723-151g(f)  90-201g(f)
E 1<f <250 ~20ig| 10 20 +10 20
72,315 Ig(f) 90/2?>\|g(,ﬁ\
1<f <300 ~20ig| 10  -20 +1 20
E,"
300 < / < 500 87,56 - 22,6Mg (/) DAY\
99471<rg(/ \9\4\1\5|g>)
F 1</ <600 -20Ig| 10 —20
/\
1</ <600 <\<\\ i 10% Qjﬂ?(f)
Fo9
600 </ <1000 (& 121385 — 25,25 Ig (1) © |
o~

¢ For configuxation
4 For Con@

is less than'1
450 MHz tg/50¢

this case,

eA.1, section c) this equation is 136,7 — 30,6 Ig (/).

and CP1, whenever the class FA permanent link insertion loss at 900 MHz

Ilmlts downot represent appropriate minimum performance requirements, and therefore do not apply. In
he PL3 shall be tested for compliance instead.

h The terms in the equations are not intended to imply component performance.
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Table A.8 — Informative PS NEXT values for permanent link with
maximum implementation at key frequencies

Minimum PS NEXT
Freetreney 5
MHz
Class D Class E Class E, Class F Class F,
1 57,0 62,0 62,0 62,0 62,0
16 42,2 52,2 52,2 62,0 62,0
100 29,3 39,3 39,3 62,0 62,0
250 - 32,7 32,7 57,4 58,7
26,4
500 - - (24.8)2 52,9 53,1
600 - - - 51,77 \%\7
1
1000 - - - /\\ }&{

@ Value applicable to configuration PL3 (see Figure W}\iom&)\ \

A.2.5 Attenuation to crosstalk ratio at the nea

A.2.5.1 General

A.2.5.2 Pair-to-pair ACR-N

Pair-to-pair ACR-N is the
cabling in dB.

The ACR-N of e p
NEXT requirem
class.

The ACR-N of ea Nbi of a permanent link, with maximum implementation, at key
frequencies ig giv Q for information only.

The ACR
cabling.

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

ACR-N; = NEXT;, — IL;, (A.2)
Where
i is the number of the disturbing pair;
k is the number of the disturbed pair;

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

1L, is the insertion loss of pair «.
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Table A.9 — Informative ACR-N values for permanent link with
maximum implementation at key frequencies

Minimum ACR-N
Frequency dB
MHz
Class D Class E Class E, Class F Class F,

1 60,2 61,0 61,0 61,0 61,0
16 37,5 47,5 47,6 58,1 58,2
100 11,9 23,3 24,0 47,3 47,7
250 - 4,7 6,4 31,6 34,0
500 - - (_1142*25; 13,8 \( 16,4
- ™\

600 - - - 8 \ N\ 188 >
8,5

a8  Value applicable to Configuration PL3 (see Fsz}S\A\L s@or\ c)\

A.2.5.3 Power sum ACR-N (PS ACR-N)

The PS ACR-N require
ends of the cabling.

PS ACR-N, of p@s

(A.3)

PS NEXT;,
1L,
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Table A.10 — Informative PS ACR-N values for permanent link with
maximum implementation at key frequencies

Minimum PS ACR-N

R in)

E
rreqguency \>1 =

MHz Class D Class E Class E, Class F Class F,
1 53,0 58,0 58,0 58,0 58,0
16 34,5 451 45,2 55,1 55,2

100 8,9 20,8 21,5 44,3 44,7

250 - 2,0 3,8 28,6 31,0

500 B B (—_112;5 108 /\( N
T I R I T\

11,
1000 - - - \\ (\}z»()a

a8  Value applicable to Configuration PL3 (see Figureﬁd\s\\mtiOQ\& \

AN

A.2.6 Attenuation to crosstalk ratio at the far-e

A.2.6.1 General

A.2.6.2 Pair-to-pair ACR-F

The ACR-F of each pair ¢ inati ¢ Tink or CP link shall meet the requirements
derived by the Equation (

The ACR-F of eas
frequencies is g"

ACR-Fj, of pairs i &@nd

implementation, at key

ACR-F;; = FEXT; — IL; (A.4)

of'the disturbing pair;
of the disturbed pair;
FEXT;;, «.is-the far end crosstalk loss coupled from pair i into pair £;

1L, is the insertion loss of pair k.

NOTE The difference of input-to-output FEXT and the insertion loss of the disturbed pair is relevant to the signal-to-noise
consideration. The results computed to the formal definition above cover all possible combinations of insertion loss of
pairs and corresponding input-to-output FEXT.
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Table A.11 — ACR-F for permanent link or CP link

Class Frequency Minimum ACR-F & b, ¢
MHz dB
63,8-201g(f) 75,1-201g(f)
D 1</<100 -20Ig| 10 -20 +nx10 -20
67,8-201g(f) 83,1-201g(f)
E 1<,<250 —201g| 10 -20 +nx10 -20
67,8-201g(f) TN
Ea 1< /<500 —20ig{10  -20 +nx1w
94201 \g\ﬁs &\[')
F 1</<600 —201g| 10 =20\ 4@ \Q)
103,9 - 201g(f)
Fa 1<£<1000 -20
NOTE » = 2 for configurations PL1, PL2/and CP1 (s e RgureNA.1, sections a, b, and d)
n = 3 for configuration PL3 (see Kigur ~seeljons c).
8 ACR-F at frequenciés that
information only
b ACR-F at frequenhcie
m|n|mum<t§e
C  Theterms i feq\
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Table A.12 — Informative ACR-F values for permanent link with
maximum implementation at key frequencies

Minimum ACR-F
Fregqueney 5
MHz
Class D Class E Class E, Class F Class F,
1 58,6 64,2 64,2 65,0 65,0
16 34,5 40,1 40,1 59,3 64,7
100 18,6 24,2 24,2 46,0 48,8
250 - 16,2 16,2 39,2 40,8
500 — - 10,2 34,0 34,8
600 - - - 326 N 33w
1000 - - - N\ \)\8

A.2.6.3 Power sum ACR-F (PS ACR-F)

The PS ACR-F of each pair of a permanent link or CP lin e requirements derived by
the equations in Table A.13.

The PS ACR-F of each pair of a permanent link -wjth nra Mnplementation, at key frequencies
is given in Table A.14 for information g

(A.5)



https://iecnorm.com/api/?name=06acec80ab2b3f35cd52233eceead131

11801 © ISO/IEC:2002+A1:2008

+A2:2010(E)

- 127 -

Table A.13 — PS ACR-F for permanent link or CP link

Class Frequency Minimum PS ACR-F 2 0. ¢
MHz dB
60,8 —201g(f) 72,1-201g(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
64,8 - 201g(f) 80,4- 20 lg(7\)
Ea 1<f <500 _20ig|10 20 +nx1“
91-201g(, X&'ylg )
F 1</ <600 ~20ig| 10 —20 \in W
Fa 1<f <1000

NOTE » = 2 for configurations PL1, PL2/and CP1 (segsigureM.1, sections a, b, and d)
n = 3 for configuration PL3 (see igure(m\se long)

8 PS ACR-F at freque at/correspohd to\w\e_;su ed PS FEXT values of greater than 70,0 dB are for
information only.

minimum r irement of 6X,0\dB.
€ The terms 5eg

Table A.14 — Informative RS ACR-F/values for permanent link with maximum implementation
(\ at key frequencies

<\§& N\ Minimum PS ACR-F

requ dB

% Class D Class E Class E, Class F Class F,
W 55,6 61,2 61,2 62,0 62,0
16 31,5 37,1 37,1 56,3 61,7
100 15,6 21,2 21,2 43,0 45,8
250 - 13,2 13,2 36,2 37,8
500 - - 7,2 31,0 31,8
600 - - - 29,6 30,2
1000 - - - - 25,8

A.2.7 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.
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A 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 and test verification of a d.c.

conmection foreachrcablimgcomductortrave beem performed:

The d.c. loop resistance of each pair of a permanent link with maximum implementation length is
given in Table A.16.

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

Class Maximum d.c. loop resistance

Q AN
530 AN
140 AN

A
B
c 34 \
D
E

(L1100) x 22 + 0 N0.4 S\
(L/100) x 2&7!&(1\&4\ \ \

E, (L/10/O/)/xN\Q<\ \
(L100) £23 + w304 N

pan\

: AN G S AT
N/

ab 6 I\|1\fo2mative d.c. loop resistance for permanent link with
maximum implementation

Maximum d.c. loop resistance
Q
Class-A Class B Class C Class D Class E Class E, Class F Class F,
530 140 34 21 21 21 21 21
A.2.8 Direct current (d.c.) resistance unbalance

The d.c. resistance unbalance between the two conductors within each pair of a permanent link or
CP link shall not exceed the greater of 3 % or 0,150 Q for all Classes. This shall be achieved by
design.
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A.2.9 Propagation delay

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

A method of establishing conformant link performance is to demonstrate that the margin between
the measured value and the channel limits of Table 18 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 propagation delay of each pair of a permanent link, with maximum implementation, at key
frequencies is given in Table A.18 for information only.

Table A.17 — Propagation delay for permanent or
Class Frequency Maximum propa atlo
MHz {g\
A f =01

B 01<f <1 \‘\4\\ \\/
c 1</ <16 (L/100)G 0@*"'\03Q<W°'0025

\
% @3 +nx0,0025

D 1<f <100 <(b$<oo>>
E 1<f <250 xw S\Q,oaé/\/? +1x0,0025

)
)
E, 1<f <500 N/1 0,5 +0036/\/?)+nx0,0025
)
)

—

N

I
7%«

v

%

F &geoo \@)/1 0?‘))(0 534 10,036/ )+ nx 0,0025
N
L < WO 0534+0036/J7 +nx0,0025
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Table A.18 — Informative propagation delay values for permanent link with
maximum implementation at key frequencies

Maximum propagation delay

rrequency s
MHz Class A | Class B | Class C | Class D | ClassE | ClassE, | Class F | Class F,
0,1 19,400 | 4,400 - - - - - -
1 - 4,400 0,521 0,521 0,521 0,521 0,521 0,521
16 - - 0,496 0,496 0,496 0,496 0,496 0,496
100 - - - 0,491 0,491 0,491 0,491 0,491
250 - - - - 0,490 0,490 0,490 0,490

500 - - - - - 0/@6 . 0,290 0,490
600 - - - - - /\\ E{sg 0,489

1000 - - - - - -\ _ 0,489

A.2.10 Delay skew

The delay skew between all pairs of a permanenti link shall”meet the requirements
derived by the equations in Table A.19.

if the insertion loss requirement and
k.or CP link are met.

9
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Table A.19 — Delay skew for permanent link or CP link

Table A.20 - Infor,{a i

Class Frequency Maximum delay skew
MHz us

A f =01 N/A

B 0,1<f <1 N/A

c 1</ <16 (£/100) x 0,045 + n x 0,001 25

D 1</ <100 (L/100) x 0,045 + nx 0,001 25

E 1<f <250 (z/1 oo) % 0,045 + n x 0,001 25

= 1</ <500 (£/100) x 0,045 + n xo,OO}z\'{

~~

F 1</ <600 (z100) xo,025+nxm \

Fa 1<f <1000 (£/1100) x0,0254 5@{2\5\\\
where
L Lec + Lep
Lec length of fixed cable (m)
Lop length of CP cord (w
n 2 for configurations PL1,

nent link with maximum implementation

(@S
las equenc Maximum delay skew
M us
PANTEEA > N/A
8 ORE f < 1> N/A
c\ 1 f?ﬁf 0,044 2@
\& \ \g/s 100 0,044 2
AN
\YE\ 1<f <250 0,044 2
Ep\ 1</ <500 0,044 2
N 1<f <600 0,026 °
Fa 1</ <1000 0,026 P
@ This is the result of the calculation 0,9 x 0,045+3 x 0,001 25.
b This is the result of the calculation 0,9 x 0,025+3 x 0,001 25.
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A.2.11 Alien crosstalk

A.2.11.1 General

The followina alien crosstalk reauirements are annlicable to Classes E. and E. aonly _Alien craosstalk
T =1 L o A A 24

of Class F is considered to be as good as the alien crosstalk performance specified for Class E,.
For information on alien crosstalk performance of Class E cabling, see ISO/IEC TR 24750.

If the coupling attenuation of Class E, or F permanent links or CP links is at least 10 dB better than
the corresponding channel coupling attenuation requirements (see Clause 6), and Glass Fp

permanent links or CP links are at least 25 dB better than the corresponding channgl)coupling
attenuation requirements (see Clause 6), then the requirements of A.2.11 3 et by design.

A.2.11.2 Power sum alien NEXT (PS ANEXT)

The PS ANEXT of each pair of a permanent link or CP link shall mg i s derived by
the equations in Table A.21.

The PS ANEXT requirements shall be met at both ends of 1

PS ANEXT, of pair k is computed as follows:
(A.7)

where

k is the number of th
i isthe numbe
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Table A.21 — PS ANEXT for permanent link or CP link

Frequency Minimum PS ANEXT 2
Class MHz 4B
b 1<f <100 80 — 10Ig (f)
100 < f < 500 90 — 15lg (/)
. 1</ <100 95 — 10lg (/)
A
100 < £ <1 000 105 — 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.

If the average insertion loss of all disturbed pairs at 100 MHZ, /Ko, is
less than 7 dB, then subtract the following for f> 100 MHz:

f- 100 7 = IL10oMHz ,avg  Bx / ~100
400 LooMHz ,avg 400

minimum { X

where

fis the frequency in MHz;

4
1
IL100MHzZ, avg = ZZILmOMHZ, i
i=

IL is the insertion loss\of g pairy at\10Q

100MHz, i

Table A.22 - Infm{\a\ /’&K&iﬁ(\t@%ermanent link at key frequencies

Ml lmum PS ANEXT

equenc dB
HZz
Q ? \/élass E, Class F,

NN 67,0 67,0

100 ) 60,0 67,0
250 54,0 67,0
500 49,5 64,5
1000 - 60,0

A.211.3 (PSA avg

The PS ANEXTan of each permanent link or CP link shall meet the requirements derived by the
equations in Table A.23.
The PS ANEXT,,,, requirements shall be met at both ends of the cabling.

avg

PS ANEXT.

avg IS computed as follows:

- -
PS ANEXT g = { Y SANEXTkJ (A.8)

k=1
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A.2.11.4

Table A.23 — PS ANEXT

for permanent link or CP link

avg
ini a, b, c
Class Frequency Minimum PS ANEXT,,
MHz 4B
E 1</<100 82,25 - 10 Ig (f)
A
100 < f < 500 92,25 - 15 Ig (/)

a ps ANEXTavg at frequencies that correspond to calculated valueg of gr\ede\r

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

where

minimum {

f'is the frequency in M

7 f-100 7= 1L100MHz , 2

400

IL1gomp

pisc
Table A.ZQ

N

ive' RS E Tavg
/ Minimum
Frequency Class E,
MHz PS ANEXT,

dB

1 67,0

100 62,3

250 56,3

500 51,8

PS AFEXT for Class E, permanent links or CP links

The PS AFEXT for Class E, is computed as follows:

AFEXT  orm is computed from Equations A.9 to A.12 as follows

values for permanent link at key frequencies

If

1L, _[Ll,i >0

(A.9)
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then

AFEXT popmng ;g = AFEXTy

(ILk )
_JL, . +1L, —10lg (A.10)
151 i3 [LLZ)

1
1735 LI

The measured pair-to-pair alien FEXT values of a pair k in a disturbed link from the disturbing link /
are normalized by the difference of the insertion losses of disturbing and disturbed link.

If

I =1L ;<0 (A1)

then

AFEXTnorm[,i,k = AFEXT[,l,k (A12)

where

k

i

/

AFEXT ;

IL,

ILl,i

is the numbe sturbing pairs in disturbing link /;
k is the number of the disturbed pair in the disturbed link;
i is_the*number of the disturbing pair in a disturbing link /;

[ (is'the number of the disturbing link.

A.2.11.5 PS AFEXT for Class F, permanent links or CP links

The PS AFEXT is determined according to Equation A.14.
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- (AFEXTl,i,k)

N n ———"
PSAFEXT, =-10lg 3 10 10 (A.14)
1=1i=1

\ /
where

N is the total number of disturbing links;

is the number of disturbing pairs in disturbing link /;
k is the number of the disturbed pair in the disturbed link;
i is the number of the disturbing pair in a disturbing link /;

[ is the number of the disturbing link.

A.2.11.6 Power sum alien ACR-F (PS AACR-F) for Class E, ar
or CP links

The PS AACR-F of each pair of a permanent link or CP lin
the equation in Table A.25.

The PS AACR-F is computed based &
links.

N\ efz Fréquen Minimum PS AACR-F @ ®
zs\ z dB
A\,
< \;Q \g < 50 77209 (/)

F, 1 Qy 1000 92 - 20ig (/)

%‘ AACR-F at frequencies that correspond to calculated PS AFEXT values

AACR-F at frequencies that correspond to calculated values of greater
an 67,0 dB shall revert to a minimum requirement of 67,0 dB.
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Table A.26- Informative PS AACR-F values for permanent link at key frequencies

Minimum PS AACR-F
Frequency dB
MHz
Class E, Class F,

1 67,0 67,0
100 37,0 52,0
250 29,0 44,0
500 23,0 38,0
1000 - 32,0

A.2.11.7  PS AACR-Fayq for Class E, and Class F, permanent i

The PS AACR-F,,4 of each permanent link or CP link shall
equations in Table A.27.

entsvderived by the

The PS AACR-F,,4 requirements shall be met at both e

PS AACR-F,,, is computed as follows:

avg
(A.16)

where

k is the number of the.distt

n is the number ff pairs

c §\ FW Minimum PS AACR-F,, 2" ¢
M dB

for permanent link or CP link

\1\§/S 500 81-20Ig(f)

a\ﬁiﬁ\}R—Favg at frequencies that correspond to calculated PS AFEXTaVg
N al of greater than 67,0 dB or 102 - 15 Ig(f) dB shall be for information

oRly.

b SAACR—Favg at frequencies that correspond to calculated values of
greater than 67,0 dB shall revert to a minimum requirement of 67,0 dB.
¢ PS AACR—Fan for Class F, links is met if the Class F, PS AACR-F

specification limits in Table 26 are met.
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Table A.28- Informative PS AACR-F,,, values for permanent link at key frequencies

Frequency Minimum Class E, PS AACR-FEWg
MHz dB
1 67,0
100 41,0
250 33,0
500 27,0

@%
T
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Annex B
(normative)

Test procedures

B.1 General

This annex contains requirements and recommendations for testing of channels, permanent inks
and CP links in order to determine their conformance to this International Standard.

B.2 Channel and link performance testing

B.2.1 General

* Performance testing can be undertaken eitherin a Iaborat
or CP links contain specific cabling components in a specifi

permanent links

* in the field, after installation, using test equipmen

required. The assessment documentation will
links tested, test evaluation criteria, supplier’s

This testing\is pexformed on a complete installation of cabling in the field where an assessment
against the-Conforphance criteria of Clause 4 is required.

Conformance testing of both kinds may be performed by independent or third party organisations in
order to\give greater guarantees of compliance. Reference testing is also known as type testing.

B.2:2 Installation conformance testing of balanced cabling channels, permanent links and
CP links

Testing to determine conformance with the requirements of Clause 6 is optional. Testing should be
performed in the following cases:

el _—channale narmmanant Linlcc OF f"D Innllo un+h Ir\nn{-l—\o nvr\nnnhnn OF havinag maora comnanantc
S—Crar e pPer ot eSS gt eXxceecomyg— oV g oTre— oM poetS

than, those specified in reference implementations of Clause 7;

d) permanent links or CP links using components whose transmission performance is lower than
those described in Clauses 9 and 10;
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e) channels using components whose transmission performance is lower than those described in
Clauses 9, 10 and 13;

f) channels created by adding more than one cord to either end of a link meeting the requirements
of Clause 6 and Annex A;

g) evaluation of cabling to determine its capacity to support a certain group of applications;

h) confirmation of performance of cabling designed in accordance with Clause 7, using Clauses 9,
10 and 13.

i) Channels containing cable segments with lengths that are outside the assumed ranges in
Table 32.

The test procedures for balanced cabling channels, permanent links and CP links are.specified in
IEC 61935-1.

14763-3.

B.3 Overview of test regimes
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Table B.1 — Test regime for reference conformance
and installation conformance — Balanced cabling

Reference Installation
Transmission parameter P conformance conformance
testing testing

Return loss

Insertion loss

Pair-to-pair NEXT

PS NEXT

Pair-to-pair ACR-N

Pair-to-pair ACR-F

N
c
c

PS ACR-N C/\\ \
N
c

PS ACR-F < Y >c
Direct current (d.c.) loop resistance (\\Q \\ N
Direct current (d.c.) resistance unbalance N\ \ / |
Propagation delay / > N

N

! \N\
Delay skew f\\)/ N\ \N\
Unbalance attenuation, near-end (TC({ (\\ 8 U ‘\N/

Unbalance attenuation, far-end (ELTC'I%)\ \ \/

Coupling attenuation

~
PS ANEXT \ K\

PS AACR-F

PS AACR-F@S } 2 A%

N
N
N

PS ANEXT,,, \ \( Q\ \i)\/ c c
N
c
N

Continuity:

Wire-map /\ \d\ )
N

C is the calculated value;
| is the informative (optional) testing;
N is the normative (100 %) testing, if not met by design;

Ng is the normative (sampled) testing, if not met by design. The sample size to be tested should
be in accordance with ISO/IEC 14763-2.

NOTE The term “met by design” refers to a requirement which may be met by the selection of
appropriate materials and installation techniques.
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@ Length is not a pass/fail criterion.

b Only those parameters specified for each Class of cabling need to be tested, as required in

Amendment 1:2008 and Annex A.

@%
T
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— 143 -

Table B.2 — Test regime for reference conformance
and installation conformance — Optical fibre cabling

Reference Installation
Transmission parameter conformance conformance
testing testing

Attenuation N N
Propagation delay @ | |
Polarity N N
Length I / I
Connector return loss P N /\\ N

N\

where
| = Informative (optional) testing.

N = Normative (100 %) testing.

&\V

a

b

Propagation delay is not a pass/fail criterion.

This is a requirement for connecting hardware return

&

C) NS



https://iecnorm.com/api/?name=06acec80ab2b3f35cd52233eceead131

— 144 - 11801 © ISO/IEC:2002+A1:2008
+A2:2010(E)

Annex C
(normative)

balanced cabling
C.1  Overview

The mechanical and environmental performance of connecting hardware is vital to thé)cabling
system. Changes in contact resistance because of operational and environmentalysiress can
negatively affect the transmission characteristics of the cabling system. Ppoduct acceptance testing

is accomplished by subjecting the product to a number of mechanical and environmental conditions
and measuring any resistance deviations at prescribed intervals a comgpletion of each
conditioning sequence. In addition, the product shall not show evideft » with respect
to the ease of mechanical termination, safety or other functiopal attri ing or after

environmental conditioning.

Connecting hardware often contains a combination of
contact interface (free connector/fixed connector inter

7 (unscreened) or IEC 60
Connection interfaces that are
least the equivalent mecha

C.2 Solderle

C.1.

ble C.1 — Standards for solderless connections

Connection type Standard
Crimped connection IEC 60352-2
Accessible IDC IEC 60352-3
Non-accessible IDC IEC 60352-4
Press-in connection IEC 60352-5
IPC IEC 60352-6
Spring clamp connection IEC 60352-7
€Sompresstommoumnt HEE-66352-8

The default criteria and conditions in the relevant standards in Table C.1 apply, except as specified
in the remainder of this clause.
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The maximum initial contact resistance for an insulation displacement connection shall be 2,5 mQ
and the maximum change in contact resistance during and after conditioning shall be 5 mQ from the
initial value.

The following test conditions are specified, as detailed by the type test requirements of the
IEC 60352 series of standards.

e Vibration test severity: 10 Hz to 500 Hz.
e Low temperature (LCT): —-40 °C.

e Electrical load and temperature, test current: 1 A d.c.

C.3 Free and fixed connectors (modular plugs and jacks)

Fixed and free connectors (modular plugs and jacks) shall complywi
of the applicable standard specified in Table C.2.

Table C.2 — Standards for free and fixed conne@s\o lar plugs ‘and jacks)

Category and type / St dz}d \

Category 3, unscreened |EC(606® \/

Category 3, screened @E&X\%/O/é 7{\ )\>

Category 5, unscreene%\ \ IE&\6060\8\7-

Category 5, screened A \EC EGQOS-}?S-/

Category 6, unscreened( N E\QOGO s7-4
Categor{y/é\icree/aed\\ \ IEC\6\O\6({3-7-5
Cate’%)ry\qQ \écreeneﬁ\ |E)‘&/€0603-7-41
Cate’\goWerk [EC 60603-7-51

c>te ry 7, IEC 60603-7-7
te scree }\/ IEC 60603-7-71, IEC 61076-3-104 or
IEC 61076-3-110 as appropriate

The number of m cycles (insertions and withdrawals) for free and fixed connectors (modular
plugs and jacks), and the number of conductor re-terminations per solderless connection shall
comply with the specifications in Table C.3.
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Table C.3 - Free and fixed connectors (modular plugs and jacks) operations matrix

. Insertion and withdrawal, and conductor re- Minimum number of
Connecting hardware type L . .
termination, operations operations
Insertion / withdrawal with fixed connector 750
dular jack)
Free connector (modular plug) (mo
Cable re-termination 0
Insertion / withdrawal with free connector 750
Fixed connector (modular jack) (modular plug)
Cable re-termination 20a b

@ Unless not intended for re-termination, in which case this value equals 0.

b

The range of conductor size and type shall be in accordance with the manufacturer‘s/'kstructio .
A}

Between terminations, the solderless connection should be inspéctey fqor debris and extraneous
material should be removed.

C.4 Other connecting hardware

Examples of other connecting hardware include:

e cross-connect blocks and plugs;
e pin and socket connectors.
The reliability of connecting hardware;

jacks), shall be demonstrated by compl
specified in Table C.4. The\conpeeting ha

Table C.4 — Reference for reliability testing of other connecting hardware

Category and type Standard
All Categories, unscreened IEC 60603-7
Clause 6 and Clause 72
All Categories, screened IEC 60603-7 and IEC 60603-7-1

@ Excluding subclauses addressing pin and pair grouping assignment, creepage and clearance
distances, transmission characteristics, transfer impedance, and test group EP (transmission

testing)
7

The default criteria and conditions in the relevant standards in Table C.4 apply, unless otherwise
specified in this clause.
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The number of mating cycles (insertions and withdrawals) for other connecting hardware, and the
number of conductor re-terminations per solderless connection shall comply with the specifications
in Table C.5.

Table C.5 — Other connecting hardware operations matrix

. Insertion and withdrawal, and conductor re- Minimum number of
Connecting hardware type L . .
termination, operations operations

Insertion / withdrawal operations with “fixed 200

Other connecting hardware connector”

“free connector”
Cable re-termination 0
Insertion / withdrawal operations with “free 200
connector”

Other connecting hardware

“fixed connector” Cable re-termination /\\ X\Qa, b
Jumper re-termination \ \/2/60

@ Unless not intended for re-termination, in which case this value equals 0. \

b The range of conductor size and type shall be in accordance with th@ tu&\’{instr tions.

N

Between terminations, the solderless connection shoutdybe daspested for debris and extraneous
material should be removed. G

&
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Annex D
(informative)

Eleet ool -

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 tammof>~mode signal

emission and affects noise immunity. Unbalance attenuatlon is Qr components,
including cables and connecting hardware. Limits for unbalance( atte uat|n are also given for
cabling. Unbalance attenuation test methods for components are equencies up
to 100 MHz.

Screening effectiveness is characterised for components in connecting hardware and
patch cords. At frequencies up to about 30 MHz, the somponent screening can be
characterised by transfer impedance. Transfer impg atio >of the longitudinal voltage
developed on the secondary side of a screen to- ing 1 the screen. This unwanted
current causes radiation and affects i i jes screening effectiveness may
be characterised by screening attendation,_ i [ e’ the common mode signal in the

Balance and screening effectlveness propexties\may be combined in one parameter, coupling
attenuation, WhICh is the & veen the ted sigrial power and the unwanted radiated power
nornraly measured from 30 MHz to 1 000 MHz.

Coupling attenuation beé qpprliedtotscreened and unscreened cables, connecting hardware and
cabling. 6

The electromagnetic_¢haracteristics of the components referenced in this standard may be used for
guidance -when application specific electronic equipment is constructed, and tested for compliance
with GISPR 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 Tor 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.

0 useYabbreviations
e words balanced
or the cable

The intention of this annex is to clarify this situation and give guidance o
for the main constructions used for communication cables. This documé
cable, unscreened/screened cable and unscreened/screened
constructions described in this annex.

screens involved.

Figure E.2 gives examples of cable ce
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ACRONYM
XXIYZZ

Lt

OVERALL CONSTRUCTION

PAIR OR QUAD

U = Unscreened

TP = Twisted Pair

F = Foil Screened

TQ = Twisted Quad

S = Braid Screened
SF = Braid and Foil Screened

ELEMENT

U = Unscreened

F = Foil Scree

For example:

ned( ()
\
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U/UTP:

u/uTQ:

Cable sheath

Pair

Conductor

F/UTP:

Cable sheath
Foil screen
Pair

Conductor

S/FTP:

Cable sheath
Braid screen
Foil pair screen
Pair

Conductor

Cable sheath

Quad
Pair / side circuit QC)
N

Conductor q/Q

U/FTQ:

Cable sheath
Foil quad screen

/ Quad

Pair / side circuit

Conductor

S/FTQ:

Cable sheath
Braid screen
Foil quad screen

Quad
/ Pair / side circuit

Conductor

Figure E.2 — Examples of cable types
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Annex F
(informative)

S ted licati
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.

ecifieddin Clause 6 of

Q

Balanced cabling applications are matched to channel performance classe

this standard. Generic cabling has been designed to support optica ctrically balanced
transmission. Applications using unbalanced transmission are outside is standard.

Table F.1 contains applications with mature or technically stgble : specifications (for
example, published ITU recommendations, ATM Forum speci S ISQ/IET standards or at

least DIS status at ISO/IEC).

%
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Table F.1 — Applications using balanced cabling

Application Specification reference

Date | Additional name / reference

LidsSS A (UreTIiceu Up Lo U, 1 Mn‘}

PBX National requirements
X.21 ITU-T Rec. X.21 1992
V.11 ITU-T Rec. X.21 1996

Class B (defined up to 1 MHz)

S0-Bus (extended) ITU-T Rec. 1.430 1993 ISDN Basic Access (PhysicalLayer)
S0 Point-to-Point ITU-T Rec. 1.430 1993 ISD2 Basi?’KEers (Physical Layer)
S1/82 ITU-T Rec. 1.431 1993 ISDN Py«ﬁAry /A{ces Rhysical Layer)

Class C (defined up to 16 MHz)

Ethernet 10BASE-T IEEE 802.3, Clause 142 2005 (}Q\ND\E\E}\@&&

Token Ring 4 Mbit/s ISO/IEC 8802-5 1908 [\ N\ N\

ATM LAN 25,60 Mbit/s | ATM Forum af-phy-0040.000 1996\ \ NTMBgs/Category 3
ATM LAN 51,84 Mbit/s | ATM Forum af-phy-0018.000 oo N\ \AMWCategory 3
ATM LAN 155,52 Mbit/s | ATM Forum af-phy-0047.000 ( 19% T\__ATM-155/Category 3
Class D 1995 (/{(méq\m// (f\Vlek
Token Ring 16 Mbit/s ISO/IEC 8802-§\ Q ( 15\98 )\/ IEEE 802.5:1998
ATM LAN 155,52 Mbit/s | ATM Forum af-phﬁms}r\ob\ 1994~ ATM-155/Category 5
Ethernet 100BASE-TX *b| IEEE 802.3, Clafise 262, 2095 Fast Ethernet IEEE 802.3u
Token Ring 100 Mbit/s }z/ér\sso/zfﬁt\\ \\ 000
PoE n| IEEE 8023 af )| 2005 Power over Ethernet, IEEE 802.3af

cia\\ta?oz\Med up to 100 MHz)

Ethernet 1000B%E-\> IEEE%()Z\'S\CNW 2005 Gigabit Ethernet, IEEE 802.3ab

Fibre Channel 1 Gb\ﬁ/{ WEW1;> 2007 Twisted-pair Fibre Channel 1G

Firewire 100 Mbit§/\ IE‘!QE}‘SQ4b > 2002 Firewire/Category 5

PoE+ /\ \\%EM'S atb 2009 Power over Ethernet Plus

\\ Class E 2002 (defined up to 250 MHz)
ATM LAN_ 1,2 &bit/s AYM Forum af-phy-0162.000 2001 ATM-1 200/Category 6
N\S&‘\ | j Class E, 2008 (defined !.Ip to 500| MHz)
Ethernet 10GBASE-\I\/ IEEE 802.3, Clause 44 2006 10Gigabit Ethernet, IEEE 802.3an
Fibre Channel 2 Gbit/s INCITS 435 2007 Twisted-pair Fibre Channel 2G-FCBASE-T
Eibre Channel 4 Gbit/s INCITS 435 2007 Twisted-pair Fibre Channel 4G-FCBASE-T
Class F 2002 (defined up to 600 MHz)
FC 100 MByte/s | 1sonEC 14165-114 | 2005 | FC-100-DF-EL-S

Class F, 2008 (defined up to 1 000 MHz)

9 Including support for remote power feeding defined by IEEE 802.3af:2003 and IEEE 802.3at:2009.

b For channels used to support applications requiring remote power, see ISO/IEC TR 29125.
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