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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 1: General requirements

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
I§0 or IEC participate in the development of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity. ISO and IEC, teghnical
cgmmittees collaborate in fields of mutual interest. Other international organizations, governmental and non-
ggvernmental, in liaison with ISO and IEC, also take part in the work. In the field of information,technology,
I0 and IEC have established a joint technical committee, ISO/IEC JTC 1.

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possilble, an
infernational consensus of opinion on the relevant subjects since each technical commitiee has represeptation
frpm all interested IEC National Committees and ISO member bodies.

IHC, ISO and ISO/IEC publications have the form of recommendations for intérnational use and are acfepted
by IEC National Committees and ISO member bodies in that sense. While \all\reasonable efforts are mjade to
ensure that the technical content of IEC, ISO and ISO/IEC publications is(accurate, IEC or ISO cannot He held
relsponsible for the way in which they are used or for any misinterpretation by any end user.

In| order to promote international uniformity, IEC National Committees and ISO member bodies undertake to
apgply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their nationjal and
regional publications. Any divergence between any ISO, IEC "or ISO/IEC publication and the corresppnding
national or regional publication should be clearly indicated in/the latter.

I90 and IEC do not provide any attestation of conformity.*Independent certification bodies provide conformity
agsessment services and, in some areas, access to.lJEC marks of conformity. ISO or IEC are not respgnsible
for any services carried out by independent certification bodies.

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

b liability shall attach to IEC or ISO ortits directors, employees, servants or agents including indjvidual
perts and members of their technical_tommittees and IEC National Committees or ISO member bodjes for
y personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or
I costs (including legal fees) andjexpenses arising out of the publication of, use of, or reliance upon, this
O/IEC publication or any othér }EC, ISO or ISO/IEC publications.

pgRez

Aftention is drawn to the hormative references cited in this publication. Use of the referenced publicat|ons is
indispensable for the cerrect application of this publication.

Aftention is drawn to.the possibility that some of the elements of this ISO/IEC publication may be the qubject
of| patent rights.<lS@°and IEC shall not be held responsible for identifying any or all such patent rights.

International (Standard ISO/IEC 11801-1 was prepared by subcommittee 25: Interconngction
of information technology equipment, of ISO/IEC joint technical committee 1: Informjation

technology-

This first edition, together with ISO/IEC 11801-2, cancels and replaces ISO/IEC 11801:2002,
Amendment 1:2008 and Amendment 2:2010. This edition constitutes a technical revision.

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

a)

b)
c)
d)

standard re-structured to contain those elements and requirements, that are common to
generic cabling systems (in application fields such as offices and industrial premises),
namely requirements for common elements of topology and transmission performance of
channels, links and related components;

addition of balanced cabling channel and link Classes BCT-B, | and Il;
addition of coaxial cabling channel and link Class BCT-C;
addition of balanced cabling component requirements for Categories BCT-B, 8.1 and 8.2;
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e) addition of coaxial cabling component requirements for Category BCT-C;
f) addition of cabled optical fibre Categories OS1a and OM5;
g) removal of optical fibre classes;

h) cabled optical fibre Categories OM1, OM2 and OS1 have been moved to an informative
annex.

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

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

A listffof all parts In the TSO/TEC TT180T series, published under the general title Information
techriology — Generic cabling for customer premises, can be found on the IEC website,

The gontents of the corrigendum of April 2018 have been included in this copy.
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INTRODUCTION

This document contains general requirements in support of the other premises-specific
referenced cabling design documents developed by ISO/IEC JTC 1/SC 25 including
ISO/IEC 11801-2, ISO/IEC 11801-3, ISO/IEC 11801-4, ISO/IEC 11801-5, ISO/IEC 11801-6,
related Technical Specifications and Technical Reports (including the ISO/IEC TR 11801-99xx
series, ISO/IEC TR 24704, ISO/IEC TR 24750 and ISO/IEC TS 29125).

This document specifies a multi-vendor cabling system which may be implemented with
material from single or multiple sources, and is related to:

a) International Standards for cabling components developed by technical committees of the
IEC, for example copper cables and connectors as well as optical fibre cabled and
cpnnectors (see Clause 2 and bibliography);

b) standards for the testing of installed cabling (see Clause 2 and bibliography);

c) applications developed by technical committees of the IEC, by subcommittees of
ISO/IEC JTC 1, by study groups of ITU-T, for example for LANs and ISDN, arld by
IHEE 802;

d) planning and installation guides and other standards which take into account the nedqds of
specific applications for the configuration and the use of cabling systems on cusfomer
ptemises (e.g. ISO/IEC 14709 series, ISO/IEC 14763 series,4SO/IEC 30129, and ISQ/IEC

18598).

Physical layer requirements for the applications listed inAnnex E have been analysed to
determine their compatibility with cabling classes «pecified in this document. These
appli¢tation requirements, together with statistics concenning premises-specific topologies and
cablimg models of the supported standards, have been used to develop the requiremenfs for
balanced, coaxial and optical fibre cabling.

As a fesult, generic cabling defined within this‘document:

1) specifies balanced cabling channel and link Classes A, B, C, D, E, Ep, F, Fa, 1 gnd |l
nmeeting both the requirements\'of standardized applications and to suppori the
development and implementation)of future applications;

2) specifies balanced cabling ehannel and link Class BCT-B to support the delivery off BCT
applications;

3) specifies coaxial cabling channel and link Class BCT-C to support the delivery of| BCT
applications;

4) specifies optical(fibre cabling meeting the requirements of standardized application$ and
exploiting component capabilities to ease the implementation of applications develoged in

tHe future;

5) irfvokes “coemponent requirements and specifies cabling implementations that ensure
performance of links and of channels that meet or exceed the requirements for cgbling
classes.

Figure 1 shows the schematic and contextual relationships between the standards relating to
information technology cabling produced by ISO/IEC JTC 1/SC 25, namely the ISO/IEC 11801
series of standards for generic cabling design, standards for the installation, operation and
administration of generic cabling and for testing of installed generic cabling.
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PREMISES-SPECIFIC CABLING TESTING
CABLING DESIGN
STANDARDS STANDARDS
| CABLING INSTALLATION, >
OPERATION
and
ADMINISTRATION
4 STANDARDS
ISO/IEC 11801-1 Examples
- ISO/IEC 11801-2
Information Technology: Example
i ing: ISO/IEC 11801-3
Generic Cabling: ISO/IEC 14763-3
General Requirements ISO/IEC 11801-4
- ISO/IEC 11801-5

Examples
ISO/IEC 14763-2
ISO/IEC 18598

v ISO/IEC 30129

CABLING DESIGN
TECHNICAL
SPECIFICATIONS and
TECHNICAL REPORTS

ISO/IEC 11801-6

Examples
ISO/IEC TR 11801-9901
ISO/IEC TR 11801-9902
ISO/IEC TR 11801-9903
ISO/IEC TR 11801-9904
ISO/IEC TR 11801-9905

ISO/IEC TR 24704
ISO/IEC TR 24750
ISO/IEC TS 29125

IEC

Figure 1 — Relationships between the generic cabling
documents produced.by ISO/IEC JTC 1/SC 25

This document refers to International Standards for components and test methods whelrever
apprqpriate International Standards are available.
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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 1: General requirements

1 Scope

Th - F VYoVl =l oS W YoV 4 H n ) n % o o 4 f h
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ISO/IEC 11801 series. Cabling specified by this document supports a wide range of,services
includling voice, data, and video that may also incorporate the supply of power.

This locument specifies:

a) the fundamental structure and configuration of generic cabling requirements within the
types of premises defined by the other parts of the ISO/IEC 11801 segries,

b) channel transmission and environmental performance requirements)

c) lipk performance requirements,

d) backbone cabling reference implementations in support of-the parts of the ISO/IEC 11801
bries,

o o

e) cpmponent performance requirements, referring toavailable International Standards for

bmponents and test methods where appropriate,

(2]

f) tgst procedures to verify conformance to) the cabling transmission performance
requirements of the ISO/IEC 11801 series.
NOTE| This document does not contain specific confermance requirements. The cabling design docyments

suppofted by ISO/IEC 11801-1 incorporate the requirements of this document as part of their indjvidual
conformance requirements.

In addition, this document provides infermation regarding the applications supported by the
cablimg channels.

2 Normative references

The following documents_are referred to in the text in such a way that some or all of|their
contgnt constitutes requirements of this document. For dated references, only the efition
cited|applies. For undated references, the latest edition of the referenced document (incliding
any gmendments).applies.

IEC §0352-2,.Solderless connections — Part 2: Crimped connections — General requirements,
test methods and practical guidance

IEC 60352-3, Solderless connections — Part 3: Solderless accessible insulation displacgment
connections = General requirements_test methods and practical guidnnr‘n

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

IEC 60352-5, Solderless connections — Part 5: Press-in connections — General requirements,
test methods and practical guidance

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

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

IEC 60352-8, Solderless connections — Part 8: Compression mount connections — General
requirements, test methods and practical guidance
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0512-4-1, Connectors for electronic equipment — Tests and measurements — Par

Voltage stress tests — Test 4a: Voltage proof

2017

t 4-1:

IEC 60512-4-2, Connectors for electronic equipment — Tests and measurements — Part 4-2:
Voltage stress tests — Test 4b: Partial discharge

IEC 60512-6-2, Connectors for electronic equipment — Tests and measurements — Part 6-2:
Dynamic stress tests — Test 6b: Bump

IEC 60512-6-3, Connectors for electronic equipment — Tests and measurements — Part 6-3:
Dynamic stress tests — Test 6¢: Shock

IEC g05T2-6-4, Connectors for electronic equipment — 1ests and measurements — Par} 6-4:
Dynamic stress tests — Test 6d: Vibration (sinusoidal)

IEC g0512-11-4, Connectors for electronic equipment — Tests and measurements +/Part|11-4
Climagtic tests — Test 11d: Rapid change of temperature

IEC §0512-11-7, Connectors for electronic equipment — Tests and measurements — Part|11-7
Climatic tests — Test 11g: Flowing mixed gas corrosion test

IEC §0512-11-9, Connectors for electronic equipment — Tests and. fmeasurements — Part|11-9
Climatic tests — Test 11i: Dry heat

IEC §0512-11-10, Connectors for electronic equipment.—~-~Tests and measuremerjts —
Part 11-10: Climatic tests — Test 11j: Cold

IEC §0512-11-12, Connectors for electronic equjpment — Tests and measuremernts —
Part §1-12: Climatic tests — Test 11m: Damp heat, cy¢lic

IEC §0512-16-4, Connectors for electronic equipment — Tests and measurements — Part|16-4:
Mechanical tests on contacts and terminations — Test 16d: Tensile strength (crimped
conngctions)

IEC q0512-17-4, Connectors for electrohic equipment — Tests and measurements — Part|17-4:

Cabld

IEC 6
proce
19¢

IEC 6
procq
conn

IEC 6
Part
Test

clamping tests — Test 17d: Gable clamp resistance to cable torsion

0512-19-3, Electromechahical components for electronic equipment — Basic tg
dures and measuring methods — Part 19: Chemical resistance tests — Section 3:
Fluid resistance

0512-23-3, Electromechanical components for electronic equipment — Basic tg
dures and measuring methods — Part 23-3: Test 23c: Shielding effectivene
pctors and.-acecessories

D9-001 Test schedule for engaging and separating connectors under electrical Iq
D9a:,Connectors used in twisted pair communication cabling with remote power

sting
Test

sting
s of

0512-99-001, Connectors for electronic equipment — Tests and measurements -

ad —

IEC 60529, Degrees of protection provided by enclosures (IP Code)

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

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, 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, Connectors for electronic equipment — Part 7-3: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmission with frequencies up to 100 MHz
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IEC 60603-7-4, Connectors for electronic equipment — Part 7-4: Detail specification for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz

IEC 60603-7-5, Connectors for electronic equipment — Part 7-5: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz

IEC 60603-7-7, Connectors for electronic equipment — Part 7-7: Detail specification for 8-way,
shielded, free and fixed connectors for data transmission with frequencies up to 600 MHz

IEC 60603-7-41, Connectors for electronic equipment — Part 7-41: Detail specification for 8-
way, unshielded, free and fixed connectors, for data transmissions with frequencies up to
500 MHz

IEC §0603-7-51, Connectors for electronic equipment — Part 7-51: Detail specificatign for
8-way, shielded, free and fixed connectors, for data transmissions with frequencies lp to
500 MHz

IEC §0603-7-71, Connectors for electronic equipment — Part 7-71: Detail~specificatign for
8-way, shielded, free and fixed connectors, for data transmission with (frequencies lp to
1 000 MHz

IEC §0603-7-81, Connectors for electronic equipment — Part 7-84; Detail specificatign for
8-way, shielded, free and fixed connectors, for data transmigsions with frequencies lp to
2 00Qq MHz

IEC §0603-7-82, Connectors for electronic equipment —(Part 7-82: Detail specificatign for
8-way, 12 contacts, shielded, free and fixed connectors, for data transmission| with
frequencies up to 2 000 MHz

IEC §0793-1-40, Optical fibres — Part 1-40: Measurement methods and test procedufes —
Attenuation

IEC §0793-2-10, Optical fibres — Part 2-10\Product specifications — Sectional specificati¢n for
category A1 multimode fibres

IEC §0793-2-50, Optical fibres — Parb 2-50: Product specifications — Sectional specification for
class|B single-mode fibres

IEC q0794-1-21, Optical fibre_cables — Part 1-21: Generic specification — Basic optical pable
test drocedures — Mechanical test methods

IEC §0794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical pable
test drocedures — €nvironmental test methods

IEC §0794-2,-Qpftical fibre cables — Part 2: Indoor cables — Sectional specification

IEC §0794-2-51, Optical fibre cables — Part 2-51: Indoor cables — Detail specification for
simplex.@and duplex cables for use in cords for controlled environment

IEC 60794-3, Optical fibre cables — Part 3: Outdoor cables — Sectional specification

IEC 60794-5, Optical fibre cables — Part 5: Sectional specification — Microduct cabling for
installation by blowing

IEC 60966-2-4, Radio frequency and coaxial cable assemblies — Part 2-4: Detail specification
for cable assemblies for radio and TV receivers — Frequency range 0 MHz to 3000 MHz,
IEC 61169-2 connectors

IEC 60966-2-5, Radio frequency and coaxial cable assemblies — Part 2-5: Detail specification
for cable assemblies for radio and TV receivers — Frequency range 0 MHz to 1000 MHz,
IEC 61169-2 connectors
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IEC 60966-2-6, Radio frequency and coaxial cable assemblies — Part 2-6: Detail specification
for cable assemblies for radio and TV receivers — Frequency range 0 MHz to 3000 MHz,
IEC 61169-24 connectors

IEC 61076-2-101, Connectors for electronic equipment — Product requirements — Part 2-101:
Circular connectors — Detail specification for M12 connectors with screw-locking

IEC 61076-2-109, Connectors for electronic equipment — Product requirements — Part 2-109:
Circular connectors — Detail specification for connectors with M 12 x 1 screw-locking, for data
transmission frequencies up to 500 MHz

IEC 61076-3-104, Connectors for electrical and electronic equipment — Product requirements
— Paft 3-104: Detail specification for 8-way, shielded free and fixed connectors for| data
transmissions with frequencies up to 2000 MHz

IEC §1076-3-106, Connectors for electronic equipment — Product requirements,~ Part 3-106:
Rectangular connectors — Detail specification for protective housings for use with 8-way
shielfled and unshielded connectors for industrial environments incorporatingthe IEC 60603-7
serie§ interface

IEC §1076-3-110, Connectors for electronic equipment — Product requirements — Part 3-110:
Detail specification for shielded, free and fixed connectors fof,data transmission| with
frequencies up to 3000 MHz

IEC 1156 (all parts), Multicore and symmetrical pair/quad ¢ables for digital communicatipns

IEC §1156-1, Multicore and symmetrical pair/quad cables for digital communications — Part 1:
Gengric specification

IEC §1156-2, Multicore and symmetrical pair/quadycables for digital communications — Part 2:
Symmetrical pair/quad cables with transmission characteristics up to 100 MHz — Horigontal
floor wiring — Sectional specification

IEC §1156-3, Multicore and symmetricalZpair/quad cables for digital communications — Part 3:
Work|area cable — Sectional specification

IEC §1156-4, Multicore and symmetrical pair/quad cables for digital communications — Part 4:
Riser cables — Sectional specification

IEC §1156-5:2009, Multieore and symmetrical pair/quad cables for digital communicatipns —
Part 5: Symmetrical pait/quad cables with transmission characteristics up to 1000 MHz -
Horizpntal floor wiring = Sectional specification
IEC §1156-5:20094/AMD1:2012

IEC §1156-5+1\"Multicore and symmetrical pair/quad cables for digital communicatigns
Part 5-1: Symimetrical pair/quad cables with transmission characteristics up to 1000 MHz
Horizpntal floor wiring — Blank detail specification

IEC 6+1+56=-6,Mufticoreand—symmetricalt-pair/guad—cabtesfordigitatcommumicationrs—Fart 6:
Symmetrical pair/quad cables with transmission characteristics up to 1000 MHz — Work area
wiring — Sectional specification

IEC 61156-6-1, Multicore and symmetrical pair/quad cables for digital communications — Part
6-1: Symmetrical pair/quad cables with transmission characteristics up to 1000 MHz — Work
area wiring — Blank detail specification

IEC 61156-7, Multicore and symmetrical pair/quad cables for digital communications — Part 7:
Symmetrical pair cables with transmission characteristics up to 1200 MHz - Sectional
specification for digital and analog communication cables

IEC 61156-9:2016, Multicore and symmetrical pair/quad cables for digital communications —
Part 9: Cables for channels with transmission characteristics up to 2 GHz — Sectional
specification
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IEC 61156-10, Multicore and symmetrical pair/quad cables for digital communications —
Part 10: Cables for cords with transmission characteristics up to 2 GHz - Sectional
specification

IEC 61169-2, Radio-frequency connectors — Part 2: Sectional specification — Radio frequency
coaxial connectors of type 9,52

IEC 61169-24, Radio-frequency connectors — Part 24: Sectional specification — Radio
frequency coaxial connectors with screw coupling, typically for use in 75 Q cable networks

(type F)

IEC 61196-1, Coaxial communication cables — Part 1: Generic specification — General,
definltions and requirements

IEC §1196-6, Coaxial communication cables — Part 6: Sectional specification for~-CATV| drop
cables

IEC §1196-7, Coaxial communication cables — Part 7: Sectional specification for cablgs for
BCT rpabling in accordance with ISO/IEC 15018 — Indoor drop cables for sysStems operating at
5 MHiz — 3000 MHz

IEC §1300-2-1, Fibre optic interconnecting devices and passive comiponents — Basic tegt and
meadqurement procedures — Part 2-1: Tests — Vibration (sinusoidat)

IEC §1300-2-4, Fibre optic interconnecting devices and passive components — Basic tegt and
measurement procedures — Part 2-4: Tests — Fibre/cable rétention

IEC §1300-2-5, Fibre optic interconnecting devices and/passive components — Basic test and
meadurement procedures — Part 2-5: Tests — Torsion

IEC §1300-2-9, Fibre optic interconnecting deyices and passive components — Basic tegt and
meagurement procedures — Part 2-9: Tests =(Shock

IEC §1300-2-18, Fibre optic interconnegting devices and passive components — Basi¢ test
and measurement procedures — Part 2-18: Tests — Dry heat — High temperature endurange

IEC §1300-2-22, Fibre optic interconnecting devices and passive components — Basi¢ test
and measurement procedures-=-Part 2-22: Tests — Change of temperature

IEC §1300-2-34, Fibre optic interconnecting devices and passive components — Basig¢ test
and measurement procédures — Part 2-34: Tests — Resistance to solvents and contaminating
fluids) of interconnecting’ components and closures

IEC §1300-2-44, Fibre optic interconnecting devices and passive components — Basi¢ test
and easurement procedures — Part 2-44: Tests — Flexing of the strain relief of fibre |optic
devices

IEC §1300-2-46, Fibre optic interconnecting devices and passive components — Basig¢ test
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IEC 61753-1, Fibre optic interconnecting devices and passive components — Performance
standard — Part 1: General and guidance for performance standards

IEC 61753-021-2, Fibre optic interconnecting devices and passive components — Performance
standard — Part 021-2: Grade C/3 single-mode fibre optic connectors for category C -
Controlled environment

IEC 61753-022-2, Fibre optic interconnecting devices and passive components — Performance
standard — Part 022-2: Fibre optic connectors terminated on multimode fibre for category C —
Controlled environment

IEC 61754 (all parts), Fibre optic interconnecting devices and passive components — Fibre
optic connector interfaces
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IEC 61754-20-100, Fibre optic interconnecting devices and passive components -
Part 20-100: Interface standard for LC connectors with protective housings related to
IEC 61076-3-106

IEC 61935-1, Specification for the testing of balanced and coaxial information technology
cabling — Part 1: Installed balanced cabling as specified in ISO/IEC 11801 and related
standards

IEC 61935-2, Specification for the testing of balanced and coaxial information technology
cabling — Part 2: Cords as specified in ISO/IEC 11801 and related standards

IEC 62012-1, Multicore and symmetrical pair/quad cables for digital communications to be
used|in harsh environments — Part 1: Generic specification

IEC §2664-1-1, Fibre optic interconnecting devices and passive components —~Fkibre |optic
connegctor product specifications — Part 1-1: LC-PC duplex multimode connecters\termihated
on IE|C 60793-2-10 category A1a fibre

ISO 4892-1, Plastics — Methods of exposure to laboratory light sources'> Part 1. Ggneral
guidance

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenan-arc
lamp$

ISO/IEC 14763-2, Information technology — Implementation” and operation of cusiomer
premijses cabling — Part 2: Planning and installation

ISO/IEC 14763-3, Information technology — Implementation and operation of cusiomer
prem|ses cabling — Part 3: Testing of optical fibre cabling

3 Terms, definitions, abbreviations and symbols

3.1 Terms and definitions
For the purposes of this document, thefollowing terms and definitions apply.

3.11
administration
methpdology defining the ("decumentation requirements of a cabling system anfl its
contginment, the labelling of functional elements and the process by which moves, addjtions
and dhanges are recorded

3.1.2
alien|crosstalk
signdl coupling'from a disturbing pair of a channel to a disturbed pair of another channel

Note 1| to entfy= This also applies to the signal coupling from a disturbing pair within a link or component, ysed to
create|a channel, to a disturbed pair within a link or component, used to create another channel.

Note 2 towentry: This is also known as exogenous crosstalk.

3.1.3

alien far-end crosstalk loss

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

Note 1 to entry: This also applies to the measurement of the signal coupling between a disturbing pair within a
link or component, used to create a channel, and a disturbed pair within a link or component, used to create
another channel.

Note 2 to entry: This is also known as exogenous far-end crosstalk loss.
3.1.4
alien near-end crosstalk loss

signal coupling between a disturbing pair of a channel and a disturbed pair of another
channel, measured at the near-end
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Note 1 to entry: This also applies to the measurement of signal coupling between a disturbing pair within a link or
component, used to create a channel, and a disturbed pair within a link or component, used to create another
channel.

Note 2 to entry: This is also known as exogenous near-end crosstalk loss.

3.1.5

application

system, including its associated transmission and power feeding method, which is supported
by telecommunications cabling

3.1.6
attenuation
decrease_in magni’rlldp of power of a Qignnl in transmission hetween Irmin’rq

Note 1| to entry: Attenuation indicates the total losses on cable, expressed as the ratio of power output, to|power
input.
3.1.7
attenfuation to alien crosstalk ratio at the far-end
difference, in decibels, between the alien far-end crosstalk loss from a disturbing pain of a
chanpel and the insertion loss of a disturbed pair in another channel

Note 1| to entry: This also applies to the calculation using the alien far-end crosstalk loss from a disturbing pair
within |a link or component, used to create a channel, and the insertion loss of 'adisturbed pair within a Jink or
compdnent, used to create another channel.

Note 2to entry: This is also known as attenuation to exogenous crosstalk\ratio at the far-end.

3.1.8
attenluation to crosstalk ratio at the far-end
difference, in decibels, between the far-end crosstalk lo'ss from a disturbing pair of a channel
and the insertion loss of a disturbed pair of the same ‘channel

Note 1) to entry: This also applies to the calculation using the far-end crosstalk loss from a disturbing pair within a
link or[component, used to create a channel, and the insértion loss of a disturbed pair within the link or compgonent,
of the pame channel.

3.1.9
attenjuation to crosstalk ratio at the near-end
difference, in decibels, between ‘the near-end crosstalk loss from a disturbing pair|of a
channel and the insertion loss .of a"disturbed pair of the same channel

Note 1) to entry: This also applies‘te’ the calculation using the near-end crosstalk loss from a disturbing pairf within
a link|or component, used ta, create a channel, and the insertion loss of a disturbed pair within the |ink or
compdnent, of the same channel:

3.1.1p
avergge power sum alien near-end crosstalk loss
calculated average of the power sum alien near-end crosstalk loss of the pairs of a distyrbed
channel

Note 1| toentry: This also applies to the calculation using the pairs within a link used to create a channel.

4 4 Thiei ! ] ol tolle |
Note 2+te ey STSarSorKiownas—averagepower—Stum eXogenouSear-enG—CroSStancToSST

3.1.11

average power sum attenuation to alien crosstalk ratio far-end

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

Note 1 to entry: This also applies to the calculation using the pairs within a link used to create a channel.
Note 2 to entry: This is also known as average power sum attenuation to exogenous crosstalk ratio far-end.
3.1.12

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

3.1.13
broadcast and communications technologies
group of applications including radio and TV
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3.1.14
building backbone cable
fixed cable connecting distributors within the building backbone cabling subsystem

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 services and which complies with
all relevant regulations, for the entry of telecommunications cables into a building

3.1.17
cabl
assembly of one or more cable units in an overall sheath

3.1.18
cableleelement
smallest construction unit in a cable

EXAMPLE Balanced pair, quad, single fibre, or coaxial pair.

3.1.19
cable sharing
usingl a single cable to support the simultaneous transmission of more than one application

3.1.2p
cable unit
singl¢ assembly of one or more cable elements 6f'the same type

Note 1| to entry: The cable unit may have a screen.

3.1.21
cabling
syste of telecommunications cables, cords and connecting hardware that support§ the
conngction of information technology equipment

3.1.2p
cabling design document
relevant InternationalStandard or Technical Report for cabling design developed by
ISO/IEC JTC 1/SC 25

3.1.28
campus
prem|ses containing one or more buildings

3.1.2E
cam

fixed cable connecting distributors within the campus backbone cabling subsystem

3.1.25
campus distributor
distributor from which the campus backbone cabling starts

3.1.26
channel
transmission path connecting any two pieces of application-specific equipment

3.1.27

centralized optical fibre cabling

cabling technique that creates a combined backbone/horizontal channel from the equipment
areas to the centralized cross-connect or interconnect by allowing the use of pull-through
cables or splices
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3.1.28
coaxial pair
uniform transmission line consisting of two cylindrical conductors with the same axis

[SOURCE: IEC 60050-704:1993, 704-02-05]

3.1.29
connecting hardware
device or combination of devices used to connect cables or cable elements

3.1.30

connection
matefl device or combination of devices including terminations used to connect cablgs or
cablg elements to other cables, cable elements or application-specific equipment

3.1.3(1
connector
component normally attached to a cable or mounted on a piece of apparafus (excluding an
adapfer) for joining separable parts of a cabling system

3.1.3p

3.1.38
consplidation point
conngction point in the horizontal cabling subsystem between a floor distributor and a terminal
equigment outlet

3.1.34
consplidation point cord
cabling between the consolidation point and the terminal equipment outlet(s)

3.1.3p
consplidation point link
part ¢f the permanent link between thgfloor distributor and the consolidation point, incliding
the cpnnecting hardware at each end

3.1.3p
cord
cablg, cable unit or cable.element with a minimum of one termination

3.1.3y¢
couplling attenuation
ratio,|in decibels}-of the differential power in the signal pairs to the power generated by the
excit¢gd commen. mode currents

3.1.39
cross-connection
connection by means of a cross-connect

3.1.40

data centre

structure, or group of structures, dedicated to the centralized accommodation, interconnection
and operation of information technology and network telecommunications equipment providing
data storage, processing and transport services, together with all the facilities and
infrastructures for power distribution and environmental control, together with the necessary
levels of resilience and security required to provide the desired service availability

Note 1 to entry: A structure can consist of multiple buildings and/or spaces with specific functions to support the
primary function.
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Note 2 to entry: The boundaries of the structure or space considered to be the data centre which includes the
information and communication technology equipment and supporting environmental controls can be defined within
a larger structure or building.

[SOURCE: ISO/IEC 30134-1:2016, 3.1.4]

3.1.41

distributor

functional element enabling the termination and connection of cabling subsystems to other
cabling subsystems or transmission equipment

3.1.42
equipment cord
cord fonnecting one end of the cabling subsystem in a distributor to transmission equipmient

3.1.43
equipment interface
point|at which application-specific equipment can be connected to the generic cabling or
netwtrk access cabling

3.1.4
externnal network interface
termihation point providing demarcation of external telecommunications service provision

3.1.4p
fixed| connector
balanced cabling jack, coaxial adapter (integrated with ,orlhousing a coaxial free connegctor),
or opfical fibre adapter (integrated with or housing an eptical fibre free connector)

3.1.4p
free ¢onnector
balanced, coaxial, or optical fibre cabling plug

3.1.4y
funciional performance
level jof transmission performance that'is able to support the intended Class of applications

3.1.48
generic cabling
struciured telecommunications cabling system, capable of supporting a wide range of
standardized applications

3.1.4p
hybrid cable
assembly of twoor more cable units of different types in an overall sheath

3.1.5D
information and communications technologies
group \Jof applications using information and communications (telecommunications)
technologies

3.1.51

information technologies

telecommunications

technology concerned with the transmission, emission and reception of signs, signals, writing,
images and sounds by cable, radio, optical or other electromagnetic systems

3.1.52
insertion loss
loss incurred by inserting a device between a source and load of equal impedance

Note 1 to entry: The device itself may have a different impedance from the load and source impedance.

Note 2 to entry: The terms operational attenuation or operational insertion loss are sometimes associated with
this definition.
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3

insertion loss deviation
difference between the measured insertion loss of cascaded components and the insertion
loss determined by the sum of the individual component insertion losses

3.1.54
interconnect

passi

3.1.5

ve connection to a cabling subsystem not using a patch cord or jumper

5

interface

point

3.1.5
jack

at which connections are made to the generic cabling

balanced cabling socket connector

3.1.5

7

jumpler
cable, cable unit or cable element without connectors used for a cross-connection

3.1.5

keying

B

mechanical feature of a connector system, which guarantees polarization or prevent
conngction to an incompatible socket or optical fibre adapter

3.1.5
link
trans
end

3.1.6
longi
logar

D

mission path between two cabling system interfaces, including the connections at

D
itudinal conversion loss
thmic ratio, expressed in decibels,<6f the common mode injected signal at the nea

to thg resultant differential signal at the near-end of a balanced pair

3.1.6
longi
logar

(
tudinal conversion transfer loss
thmic ratio, expressed in decibels, of the common mode injected signal at the nea

to thg resultant differentiaksignal at the far-end of a balanced pair

3.1.6

P

multi-unit cable
balanced cablel¢containing more than four pairs

3.1.6
netw

B
prk access cable

cable connecting an external network interface to a generic cabling distributor

5 the

each

r-end

r-end

3.1.64

operating temperature
stabilized temperature of the local environment, measured on the outside sheath of the cable,
combining ambient temperature with any increase due to the application being supported

3.1.65
optical fibre cable
cable comprising one or more optical fibre cable elements
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3.1.66
pair
two conductors of a balanced transmission line

EXAMPLE Twisted pair cable element or one side circuit in a quad cable element.

3.1.67
patch cord
cord used for a cross-connection

3.1.68
patch panel

panel—at a distributor presenting the inh:rfam:\(e) of cahling subsystems to facijlitate

administrative moves and changes using patch cords or jumpers

Note 1) to entry: The panel also enables interfaces to be connected to transmission equipment using ‘iatercpnnect
cords.
3.1.6p
permanent link
transmission path between distributors or between distributor 1 and the“terminal equigment
outlet including the connections at both ends

Note 1| to entry: The permanent link does not include TE area cords, equipmentcords, patch cords and juppers,
but indludes the connection at each end. It can include an optional consolidation point.
3.1.7p
power sum alien far-end crosstalk loss
powef sum of the signal coupling between multiple disturbing pairs of one or more charnels,
links for components and a disturbed pair of another channel, link or component, measured at
the far-end

Note 1| to entry: This is also known as power sum exogenous far-end crosstalk loss.

3.1.711
powedr sum alien near-end crosstalk loss
powef sum of the signal coupling betwgén multiple disturbing pairs of one or more charnels,
links for components and a disturbed pair of another channel, link or component, measured at
the ngar-end

Note 1 to entry: This is also known as*power sum exogenous near-end crosstalk loss.

3.1.7p
power sum attenuation_to alien crosstalk ratio at the far-end
difference, in decibel§,)between the power sum alien far-end crosstalk loss from myltiple
disturbing pairs of one or more channels, links or components and the insertion loss| of a
disturbed pair inanether channel, link or component

Note 1| to entry:( This is also known as power sum attenuation to exogenous crosstalk ratio at the far-end.

3.1.78
powdr.sum attenuation to crosstalk ratio at the far-end

d|ffer aY=Y" R rlcrwhnlc between-the nn\unr sum F';\r- end crosstalkloss frnm mutiple distt rb|ng

LR R A S a0 —g

pairs of a channel, Imk or component and the insertion loss of a disturbed pair in the same
channel, link or component

3.1.74

power sum attenuation to crosstalk ratio at the near-end

difference, in decibels, between the power sum near-end crosstalk loss from multiple
disturbing pairs of a channel, link or component and the insertion loss of a disturbed pair in
the same channel, link or component

3.1.75
quad
cable element that comprises four insulated conductors twisted together

Note 1 to entry: Two diametrically facing conductors form a transmission pair also referred to as a side circuit.
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3.1.76

requirement to be met by design

requirement which may be met by calculation and selection of appropriate materials and
installation techniques, where either there is no test method specified that allows verification
or there is no requirement for verification by testing

3.1.77
screened balanced cable
balanced cable with an overall screen and/or screens for the individual elements

3.1.78
side circuit
two diametrically facing conductors in a quad that form a pair

3.1.79
splicp
joininlg of conductors or optical fibres, generally from separate sheaths

3.1.8D
telecommunications outlet
terminal equipment outlet
fixed [connecting device which provides an interface to the terminahéquipment

Note 1| to entry: The term telecommunications outlet is used in some of(the other parts of the ISO/IEC (11801
series| while the term terminal equipment outlet is used in this document:

3.1.8(1

terminal equipment
equigment at an outlet used to access information pfevided by transmission equipment

3.1.8p
test interface
location where a connection between test equipment and the cabling to be tested occurs

3.1.88
tie cables
optional fixed cables connecting_distributors of the same hierarchical level which are installed
in addition to the basic hierarchical topology

3.1.8

trangmission equipment
active equipment used o distribute information from distributors to other distributors and to
outlets

3.1.8p
trangverse conversion loss
ratio petween the common mode signal power and the injected differential mode signal ppwer

3.1.8p
twisted pair

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

3.1.87
unscreened balanced cable
balanced cable without any screens

3.2 Abbreviations

AACR-F attenuation to alien crosstalk ratio at the far-end
AC alternating current
ACR attenuation to crosstalk ratio

ACR-F attenuation to crosstalk ratio at the far-end
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ACR-N attenuation to crosstalk ratio at the near-end

AFEXT alien far-end crosstalk (loss)

ANEXT alien near-end crosstalk (loss)

APC angled physical contact

ATM asynchronous transfer mode

BCT broadcast and communications technologies, sometimes referred to as
HEM (home entertainment & multimedia)

BD building distributor

BEF building-entrance-facility

B-ISDN broadband ISDN

BO broadcast outlet

connection

CAT community antenna television

CD campus distributor

CP consolidation point

CSMA/CD carrier sense multiple access with collision detection

DAB digital audio broadcasting

DC direct current

DCE data circuit terminating equipment

DRL distributed return loss

DTE data terminal equipment

DVB digital video broadcasting

DVB+C digital video broadcasting — cable

DVB4S digital video broadeasting — satellite

DVB4T digital video broadcasting — terrestrial

El equipmentiinterface

ELTQTL equal level'TCTL

EMC electromagnetic compatibility

EO equipment outlet

EQP transmission equipment

FEXT far-end crosstalk (loss)

ffs for further study

FOIRLL fibre optic inter-repeater link

IC integrated circuit

ICT information and communications technology

IDC insulation displacement connection

IEC International Electrotechnical Commission

IL insertion loss

ILD insertion loss deviation

IPC insulation piercing connection

ISDN integrated services digital network

1ISO International Organization for Standardization

IT information technology
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JTC joint technical committee

LAN local area network

LCL longitudinal to differential conversion loss

LCTL longitudinal to differential conversion transfer loss
LDP local distribution point

Min. minimum

N/A not applicable

NEXT near-end crosstalk (loss)

OF optical fibre

PC physical contact

PL permanent link

PMD physical media dependent sublayer

PS AACR-F power sum attenuation to alien crosstalk ratio at the far-end

PS AACR-Fayg average power sum attenuation to alien crosstalk ratio-at the far-end

PS ACR power sum attenuation to crosstalk ratio

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
PS AFEXT power sum alien far-end crosstalk (loss)

PS AFEXThorm normalized power sum alien far-end.crosstalk (loss)

PS ANEXT power sum alien near-end crosstalk (loss)
PS ANEXTayg average power sum alien near-end crosstalk (loss)
PS FEXT power sum FEXT (loss)

PS NEXT power sum NEXT (lo§s)

PVC polyvinyl chloride

RL return loss

SC subscriber connector (optical fibre connector)
SCP service _concentration point

SO sefvice outlet

TCL transverse conversion loss

TCTU transverse conversion transfer loss

TE terminal equipment

TI test interface

TO tetfecommumications outiet

TP-PMD twisted pair physical medium dependent

TV television

NOTE The abbreviation “Ig” in the formulas signifies “log,,".

3.3 Symbols
3.31 Variables

A coefficient of transmission matrix

B length of backbone cable or coefficient of transmission matrix

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

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

coefficient of cable attenuation increase

length of cable

number of the disturbing channel

number of disturbing channels

ratio of work area cable attenuation to fixed horizontal cable attenuation

ratio of the CP cable attenuation to the fixed horizontal cable attenuation

Z

VP

3.3.2 Indices

C2

CH
CP
PL

avg

cable]
channel

conngctor
cord cable
in

complex impedance

velocity relative to speed of light (NVP = v/c)
speed of light in vacuum

base of natural logarithm
frequency

current number of disturbing pair
imaginary operator

current number of disturbed pair
log10

total number of pairs (i < k < n)
time

speed of propagation

index to denominate a charatteristic, measured from the connector at the
distributor (second connector)

index to denote the channel
index to denote the consolidation point
index to denominate a permanent link characteristic

index to denominate average of the associated parameter across all g
pairs in thersame channel or link

indexto-denominate a cable characteristic

index‘to denominate a channel characteristic

index to denominate a connector characteristic

index to indicate a characteristic of the cable used for cords
index to indicate an input condition

local
norm
remote

term

index to denominate a locally measured characteristic

index to denominate scaling of the associated parameter
index to denominate a characteristic measured at a distance
index to indicate a terminating condition

4 Conformance

2017

floor

f the

This document does not contain specific cabling installation conformance requirements. The
cabling design documents supported by this document incorporate the requirements of this
document as part of their individual conformance requirements.

Annex A contains requirements and recommendations for testing of channels, and links in
order to determine their conformance to the transmission performance requirements of the
relevant cabling design documents.
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5 Structure of generic cabling

5.1 Functional elements
The generic cabling specified by the cabling design standards features some or all of
functional elements shown in Figure 2.

Consolidation TE TE
point  outlet cord

Distributor Subsystem Distributor Subsystem Distributor Subsystem Distributor Cable
4 Cable 4 3 Cable 3 2 Cable 2 1 Cable Z | Y
1 ' i 1 ' 1 '
,—lcb—l—lcl—‘ C C rlcb—l—lcl-. C ch Y q
S 2 b S A A Y
Ll i o " e " e " ye
b >ret >re e »i<
' Cgbling subsystem 4! Cabling subsystem 3 ' Cabling subsystem Cabling subsystem 1 . Terminal
equipment| (TE)
area
IEC

Figure 2 — General functional elements
Thesg comprise

a) tdgrminal equipment (TE) outlet,

b) consolidation point (CP),

c) subsystem cable 1 (divided into cable Y and cable Z if consolidation point is present),
d) distributor 1,

e) ofher subsystem cables (2, 3 and 4 in Figure 2),

f) ofher distributors (2, 3 and 4 in Figure 2).

Groups of these functional elements are connected together to form cabling subsystems.

NOTE| The numbering of the cabling subsystems-does not imply a hierarchy.

The presence of, and the terms applied to, each of the functional elements are specified in
the cabling design standards.

Conngections between cablingnsubsystems are either active, requiring application-specific
equigment, or passive. Connection to application-specific equipment adopts eithgr an
interqonnect or a cross-connect approach (see Figure 3 and Figure 4). Passive connegtions
betwegen cabling subsystems are generally achieved using cross-connections by way of g¢ither
patch cords, jumpers or’splices.

In the case of gentralized cabling, passive connections in the distributors are achievgd by
using cross-gonnections or interconnections. In addition, for centralized optical fibre cabl|ng, it
is popsiblesto create connections at the distributors using splices although this reduces the
ability of thé cabling to support re-configuration.

Equipment cord Cabling subsystem
EQP [C \_J [cl

Cabling subsystem Cabling subsystem
IEC

[c

o]

Figure 3 — Interconnect models
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. Patch cord
Equipment or iumper
cord jump Cabling subsystem
EQP C
Patch cord
o or jumper Cabling subsystem
Cabling subsystem IEC

Figure 4 — Cross-connect models

5.2 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 3 or cross-connects as shown in Figure 4| The
consg¢lidation point does not provide an equipment interface to the generic cabling system.

Figurp 5 shows the potential equipment interfaces to the cabling subsystems.

Test |interfaces to generic cabling are located at the ends of each subsystem and at
consolidation points, where present. Figure 5 shows the potential test.interfaces to the cabling
subsystems.

Cabling subsystem 1

El El El
¢ ¢ Consolidation
Distributor 1 point TE
roTTTTTTTTT Tt T outlet |
EQP cH @ C TE
1
IOy nuf . i i +
TI TI TI T TI

Cablirjg subsystems 2, 3 and 4
El El El

El
Distributor n ¢ l ¢ Distributor n-1
1

[} I

IEC

Figure 5 — Equipment and test interfaces

5.3 Cabling subsystems

5.3.1 Cabling subsystem 1

The cabling subsystem 1 extends from distributor 1 to the terminal equipment (TE) outlet(s)

connected to it. The subsystem includes

a) the subsystem cable 1 (or cables Y and Z of Figure 2, if a consolidation point is supported
by the cable design standard and is present),

b) jumpers and patch cords in distributor 1,

c) the mechanical termination of the subsystem cable 1 (or cable Y of Figure 2, if a
consolidation point is supported by the cable design standard and is present) at the TE
outlet,
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d) the mechanical termination of the subsystem cable 1 at distributor 1 including the
connecting hardware, for example of the interconnect or cross-connect (see Figure 3 and
Figure 4),

e) a consolidation point (optional, if supported by the cable design standard),

f) the TE outlets.

Although terminal equipment cords and equipment cords are used to connect terminal and
transmission equipment respectively to the cabling subsystem, they are not considered part of
the cabling subsystem because they are application specific.

5.3.2 Cabling subsystems n 2 2

The ¢abling subsystems n (for n =2 2) extend from distributor » to distributor n - 14 When

presgnt, the subsystem includes

a) the cables n,

b) jumpers and patch cords in distributor » and distributor n — 1,

c) tHe connecting hardware on which the cables »n are terminated (atDdistributor /4 and
dfstributor n - 1).

Although equipment cords are used to connect the transmission/equipment to the cgbling

subsystem, they are not considered part of the cabling subsystem because they cgdn be

appli¢ation specific.

5.3.3 Common subsystems

5.3.311 General

The following subsystems and associated distributors are used in two or more parts qf the

ISO/IEC 11801 series and are detailed here to allew the relevant references to be made.

5.3.3{2 Campus backbone cabling subsystem

When present, the campus backbone cabling subsystem includes

a) tHe campus backbone cables,

b) cpmponents in building entrance-facilities,

c) tHe jumper and patch cords’at the campus and building distributors (usually located in
s¢parate buildings),

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

5.3.3|3 Building backbone cabling subsystem

The building baekbone cabling subsystem extends from building distributor to the follpwing

distributors connected to it:

a) in ISOHEC 11801-2: floor distributor,

b) IHSOHECH864+-3—FHoordistributer;

c) inISO/IEC 11801-4: primary home distributor,
d) in ISO/IEC 11801-6: service distributor.
When present, the building backbone cabling subsystem includes

1) the building backbone cables,

2) the jumper and patch cords at both distributors,

3) the connecting hardware on which the building backbone cables are terminated (at both
distributors).
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5.3.4 Tie cabling

Tie cables providing direct peer-to-peer connections between distributors are optional and,
when provided, shall be in addition to that required for the basic hierarchical topology.

When present, the tie cabling includes

a) the tie cables,
b) the jumper and patch cords at both distributors,
c) the connecting hardware on which the tie cables are terminated (at both distributors).

5.3.5 Channel and permanent link

The fransmission performance of generic cabling is detailed in Clauses 6 and 7, in térins of
the channel and the permanent link.

The ¢hannel is the transmission path between equipment such as a LAN switch/hub (EQP in
Figure 5) and the terminal equipment. A typical interconnect channel consjsts of cgbling
subsystem 1 together with the terminal equipment cord and equipment cand. A typical qross-
conngct channel consists of cabling subsystem 1 together with the termjnalequipment cord, a
patcH cord or jumper, and equipment cord. Optional consolidation points may be used. For
longdgr reach services the channel may be formed by the caonnection of two or |more
subsystems (including terminal equipment cords and equipment'cofds). The performance of
the channel excludes the connections at the application-specific.equipment.

A pefrmanent link is the transmission path of an installed cabling subsystem including the
connecting hardware at the ends of the installed cable. Ip cabling subsystem 1, the permanent
link gonsists of the TE outlet, the optional consolidation point (if supported by the cabling
design standard), subsystem cable 1 (or cables Y and Z of Figure 2, if a consolidation pqint is
supported by the cable design standard and is_present) and the termination of subsystem
cablel 1 at distributor 1. The permanent link_ includes the connections at the ends df the
installed cabling.

6 (Ghannel performance requirements

6.1 General

The performance of a channel-is- specified between connections to active equipment| The
channel comprises only passive sections of cable, connecting hardware, terminal equigment
cordd, equipment cords and“-patch cords. The connections at the active equipment arg not
taker| into account.

The flequired transmissSion performance Class of Clause 6 shall be met for all environnental
classjfications specified for the channel.

Appligcation stpport depends on channel performance, which in turn depends on cable Igngth,
number of . eonnections, and performance of the components within the environments to which
the channel is subjected. It may be possible to achieve equivalent channel performance| over
greatenlengths by the use of fewer connections or by using components with Higher
performance.

6.2 Environmental performance
6.2.1 General

The environmental performance specifications of channels are classified to cover the different
conditions under which channels are required to operate.

The environmental classification described in 6.2.2 shall be used for the selection of
components and/or the protection afforded to them.

It is possible for the different locations within a channel to be subject to different
environments. For example, one end of a channel can be in an office area and the other end
of the channel can be subjected to a more severe environment. The description of the channel
environment shall be divided up accordingly.
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Furthermore, the applicable environment is that local to the cabling components within the
channel. The local environment may, where relevant, be created by installation techniques
applied to the channel in order to mitigate more extreme environments than exist within the
premises. With regard to temperature, the local environment is considered to be the operating
temperature of the cabling.

6.2.2 Environmental classification
This document classifies the environment for generic cabling as defined in Table 1.

Certain environments (e.g. nuclear, chemical, fire, explosive, damage risk from animals, salt
mist) demand additional requirements beyond those of 6.2. Further details on specific

H 4 + IO/ o Th 290400
enVIrJIIIIICIII.O darc HIVCII mMrToV/ITI- U TINV 2aJ TUU.

Table 1 — Channel environments

1
Mechanical rating M, M, M,
Ingress rating I I, [
Climatic rating C, C, C,
Electromagnetic rating E, E, E,

The |definition of a given classification includes the definition of lower classifications,
i.e. channels designed to operate under environmental conditions defined by M, |shall

continue to operate under environmental conditions defined by M,.

Chanlnel environments may be classified by using any combination of the MICE scheme} e.g.
M41,E3E . Care should be taken to accurately-classify the channel environment in such & way

as to|allow the selection of suitable compoehents.

“_n

The griteria for the MICE classificationtare based on M_I| C E_, where “x” can equal 1, 2 or 3

X xTx—x.?
based on the severity of the environment. For example, a typical office space has a minjmum
requifement of M41,CE,.

The gnvironmental Classes are defined in Table 2.

For gach M, I, C or E group, the classification of a given environment is determined by the
most| demanding parameter within the M, I, C or E group. However, the selection of
complonents shall.be based on the specific demands of each of the parameters within theg M, |,
C or E group, which may be less demanding than the overall classification of the group.
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Table 2 — Details of environmental classification

Mechanical M, M, M,
Shock/bump?
Peak acceleration 40 ms2 100 ms2 250 ms2
Vibration
Displacement amplitude 1,5 mm 7,0 mm 15,0 mm
(2 Hz to 9 Hz)
Acceleration amplitude 5 ms2 20 ms2 50 ms2
(9 Hz_to 500 Hz)
Tens|le strength b b b
Crush 45 N 1100 N 2200 N

over 25 mm (linear) min. over 150 mm (linear) min. | over 150 mm (linear)|min.

Impagt 1J 10J 30J

Bending, flexing and
torsign

b

b

b

Ingress I 1, [
Partigulate ingress 12,5 mm 50 um 50 uym
(max| diameter)
Immersion None Intermittent liquid.jet Intermittent liquid jet

<12,5 I/min
2 6,3 mm{jet
> 2,5 m distance

< 12,5 I/min

26,3 mm jet

> 2,5 m distance
and immersion

(£ 1 m for < 30 min)

Climatic and chemical

C,

C,

Cs

Ambient temperature

-10 °C to +60 °C

-25°Cto +70 °C

-40 °C to +70 °C

Rate|of change of
temperature

0,1 °C per minute

1,0 °C per minute

3,0 °C per minute

Humidity

5 % to 85 %
(non-condensing)

5% to 95 %
(condensing)

5 % to 95 %
(condensing)

Solar radiation

700 Wm2

1120 Wm2

1120 Wm™

Liquifl pollution®
Contaminants

Concentration x 1076

Concentration x 1076

Concentration x 1076

Sodiyim chloride (salt/séa;™ 0 g/m? <0,3 g/m? <0,3 g/m?

water)

Oil (dry-air conceptration) | 0 mg/m?3 < 0,005 mg/m?3 < 0,5 mg/m?

(for dil types see®)

Sodiym stearate (soap) None > 5 x 10* mg/m3 aqueous | > 5 x 10* mg/m® aqugous
non-gelling gelling

Detergent None ffs ffs

Conductive materials None Temporary Present

Gaseous pollution® Mean / Peak Mean / Peak Mean / Peak

Contaminants

(Concentration x 10°6)

(Concentration x 1076)

(Concentration x 1076)

Hydrogen sulphide

< 0,003 mg/m3/
< 0,01 mg/m3

< 0,05 mg/m3/
< 0,5 mg/m3

<10 mg/m3/ < 50 mg/m3

Sulphur dioxide

< 0,01 mg/m?%/
< 0,03 mg/m3

< 0,1 mg/m3/ < 0,3 mg/m?

< 5 mg/m3 < 15 mg/m3

Sulphur trioxide (ffs)

< 0,01 mg/m?%/
< 0,03 mg/m3

< 0,1 mg/m3/ < 0,3 mg/m?

< 5 mg/m3 < 15 mg/m3

Chlorine wet (> 50 %
humidity)

< 0,000 5 mg/m3/ < 0,001
mg/m3

< 0,005 mg/m?3/
< 0,03 mg/m3

< 0,05 mg/m3/
< 0,3 mg/m3
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Chlorine dry (< 50 %
humidity)

< 0,002 mg/m3/
< 0,01 mg/m3

< 0,02 mg/m?3/
< 0,1 mg/m3

< 0,2 mg/m3/ < 1,0 mg/m3

Hydrogen chloride

—/<0,06 mg/m3

< 0,06 mg/m?3/
< 0,3 mg/m3

< 0,6 mg/m3/ 3,0 mg/m?3

Hydrogen fluoride

< 0,001 mg/m3/
< 0,005 mg/m3

< 0,01 mg/m3/
< 0,05 mg/m3

< 0,1 mg/m3/ < 1,0 mg/m3

Ammonia

<1 mg/m3 <5 mg/m3

<10 mg/m3/ < 50 mg/m3

< 50 mg/m3/ < 250 mg/m3

Oxides of nitrogen

< 0,05 mg/m3/

< 0,5 mg/m3/ <1 mg/m?

< 5 mg/m3 < 10 mg/m?3

< 0,1 mg/m3
OZO s 3,332 9lllllqll 0,025 ulllllqll C,CG 9IIIII 8,1 slllllqll T 9IIIII
< 0,005 g/m?
EElectromagnetic E, E, E,
Electrostatic discharge — 4 kV 4 kV 4 kV
Contact (0,667 uC)
Electrostatic discharge — 8 kV 8 kV 8 k.

Air
(0,132 uC)

Radigted RF — AM

3V/m @ (80 to

3V/m @ (80 to

10 V/im @ (80 to

1 000) MHz 1 000) MHz 1 000) MHz
3V/im @ (1400 to 3V/im @ (1400 to 3V/m @ (1400 to
2 000) MHz 2 000) MHz 2 000) MHz
1V/m @ (2 000 to 1V/im @ (2 Q00 to 1V/m @ (2 000 to
2 700) MHz 2 700) MKz 2 700) MHz
Conducted RF 3V@ 150 kHz to 80 MHz | 3 V@150 kHz to 80 MHz | 10 V@ 150 kHz to
80 MHz
EFT/B (comms) 500 V 500 V 1000V
Surge (transient ground 500 V 1000 V 1000V
potential difference) —
signdl, line to earth
Magretic field (50/60 Hz) 1 Am~1 3 Am™! 30 Am™?
Magrnetic field ffs ffs ffs

(60 Hz to 20 000 Hz)

a8  Bump: the repetitive nature of{the shock experienced by the channel shall be taken into account.

b

andards.

This aspect of environmental classification is installation-specific and should be considered in assocjation
wlith IEC 61918 and the ‘@ppropriate component specification.
A
s

single dimensional\characteristic, i.e. concentration x 10®, was chosen to unify limits from different

6.3 | Balanced cabling transmission performance

6.3.1 General

This document Qpprifipc the fnllnwing Classes for halanced cabling:

a) Class A is specified up to 100 kHz,

b) Class B is specified up to 1 MHz,

c) Class C is specified up to 16 MHz,
d) Class D is specified up to 100 MHz,
e) Class E is specified up to 250 MHz,
f) Class E, is specified up to 500 MHz,

g) Class F is specified up to 600 MHz,
h) Class Fp is specified up to 1 000 MHz.

A Class A channel is specified so that it will provide the minimum transmission performance to
support Class A applications. Similarly, Class B, C, D, E, E,, F and F, channels provide the
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transmission performance to support Class B, C, D, E, E,, F and F, applications,
respectively. Channels of a given Class will support all applications of a lower Class. Class A

is reg

arded as the lowest Class.

This document specifies the following additional Classes for balanced cabling described in

certai

1) C
2) C

n parts of the cabling design standards:

lass BCT-B: specified up to 1 000 MHz,
lass | and Class Il: specified up to 2 000 MHz.

The insertion loss and other length related parameter performance of BCT-B cabling is further

subdi

vided into two sub-Classes, L and M (see Table 5). These sub-Classes have ide

tical

perfo

Anne
given
range
place
formd
requi
been

6.3.2

The
elemg

Fmance requirements for all other transmission parameters.

X E lists known balanced cabling applications by Class. The requirements)in 6.

by limits computed to one decimal place, using the formula for a defined” frequ
. The limits for the propagation delay and delay skew are computed to“three de
s. The additional tables are for information only and have limits derived.from the rel
la at key frequencies. Many specifications in 6.3 have a plateau” in the spe
rement. These plateaus do not accurately depict the system performance. They
added for measurement purposes.

Component choice

parameters specified in 6.3 apply to channels with ‘screened or unscreened
bnts, with or without an overall screen, unless explicitly)stated otherwise.

The nominal differential mode impedance of channgls.is 100 Q. This is achieved by su

desig
impe
9.3.2

6.3.3
6.3.3
The 1

The 1
The H

The
at fre

n and appropriate choice of cabling components (irrespective of their no

jance). In the case of cable sharing, additional crosstalk requirements specifi
5.1 should be taken into account.
Channel parameters
1 Return loss
eturn loss requirements are only applicable to Classes C through F,, BCT-B, |, and

eturn loss (RL) of each pair‘of a channel shall meet the requirements in Table 3.
RL of each pair of a ghannel at key frequencies is given in Table 4 for information on

eturn loss requirements shall be met at both ends of the cabling. Return loss (RL) v
quencies wherethe insertion loss (/L) is below 3,0 dB are for information only.

B are
ency
cima
evant
cified
have

cable

table
minal
ed in

ly.

alues
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Table 3 — Return loss for a channel

— 39 —

Class Frequency Minimum return loss
MHz dB
c 1< f<16 15,0
1< £ <20 17,0
b 20 < f <100 30-101g(f)
1< /<10 19,0
E 10< f <40 24 -51g(f)
4U s f = 20U oZ—101g(f)
1< £ <10 19,0
10 < f < 40 24 -51g(f)
Ea 40 < f < 398.1 32 -1019(/)
398,1< f <500 6,0
1< £ <10 19,0
10 < f < 40 24 -51g(f)
F 40 < f < 251,2 32-101g(f)
251,2 < f < 600 8,0
1< f <10 19,0
10 < f < 40 24 -51g(f)
Fa 40 < f < 2512 32-101g(f)
251,2 < /<631 8,0
63 1S f < 1000 36 - 101g(/)
1< 1 <10 19,0
10 < f <100 24 -51g(f)
BCT-B 100 < f < 251,2 29-751g(/f)
251,2 < f < 600 17,2-2,619(f)
600 < f <1 000 35-9Ig(/)
1< /<10 19,0
10 < f < 40 24 -51g(f)
40 < f <130 16,0
130 < f <1 000 35 -9lg(f)
1000 < f <1600 8,0
TB00 < 7 < 2000 8 -191g( ca )
1600
1< £ <10 19,0
10 < f < 40 24 -51g(f)
40 < f <130 16,0
I 130 < f <1000 35-9lg(f)
1000 < f <1600 8,0
1600 < f < 2000 8—19|g(L)

1600
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Table 4 — Informative return loss values for a channel at key frequencies

Minimum return loss
dB

Frequency Class
MHz c D E E, F Fa BCT-B I I
1 15,0 17,0 19,0 19,0 19,0 19,0 19,0 19,0 19,0
16 15,0 17,0 18,0 18,0 18,0 18,0 18,0 18,0 18,0
100 - 10,0 12,0 12,0 12,0 12,0 14,0 16,0 16,0
256 = = 870 80 80 870 0 574 13,4
500 - - - 6,0 8,0 8,0 10,2 10,7 10,7
600 - - - - 8,0 8,0 10,0 10,0 10,0
1 000 - - - - - 6,0 8,0 8,0 8,0
1 600 - - - - - - - 8,0 8,0
D 000 - - - - - - - 6,2 6},2

6.3.3|2 Insertion loss/attenuation

The term “attenuation” is still widely used in the cable industry)however, this characteristic is
bettef described as “insertion loss”. In this document, the term “insertion loss” is adppted
throughout to describe the signal attenuation over/the’ length of channels, links| and
components. Unlike attenuation, insertion loss does not\scale linearly with length.

The term “attenuation” is maintained for the following parameters:

a) aftenuation to crosstalk ratio at the near end (ACR-N) — see 6.3.3.4,
tenuation to crosstalk ratio at the far end (ACR-F) — see 6.3.3.5,
hbalance attenuation and coupling.attenuation — see 6.3.3.12,

a

u

d) ppwer sum alien attenuation_ to crosstalk ratio at the far end (PS AACR-F) - see
6(3.3.13.4.

For the -calculation of AGR-N, PS ACR-N, ACR-F, PS ACR-F and PS AACR-F| the
corregponding value for insertion loss (/L) shall be used.

The ihsertion loss requirements are applicable to all cabling Classes.
The ipsertion loss {(IL) of each pair of a channel shall meet the requirements in Table 5.

The IL of each pair of a channel at key frequencies is given in Table 6 for information only.
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Table 5 — Insertion loss for a channel

— Q25
,312><L1,8\/f 70,0067+

r

\ [ — \ —
J +2x \0,00649 x4/ f +0,000605 x f}+ 0,0324 x4/ f

Class Frequency Maximum insertion loss
MHz dB
A f=01 16,0 @
B f =01 55 @
S =1 58 @
] 1< f <16 1,05><(3,23\/?)+4><0,2 a
i 1< f <100 1,05 x (1,9108y 7 +0,0222 % 1 + 02/ 1 )+ 4x 004 x /1 2
E 1< f <250 1,05><(1,82 f+0,0169><f+0,25/\/?)+4><0,02><\Fa
=N 1< f <500 1,05><(1,82 f+0,0091xf+0,25/\E)+4xo,02x\fa
i 1< £ <600 1,05><(1,8 f+o,o1xf+0,2/\ﬁ)+4xo,ozx\fa
A 1< 7 <1000 1,05x(1,8 f+0,005><f+0,25/\/?)+4><0,02><\/?a
BCTIB-L 1< £ <1000 0,138x(1,8 f+0,005><f+0,25/\/_?)+2><0,02><\/? b
BCTIB-M 1< £ <1000 0,27x(1,8 h +o,005xf+o,25/ﬁ)+2x0,02xﬁ b
0,078
1< f <500 0,634+ f +0,00156 x f + d
s
0,078
500 < f < 2 000 0,60698+ f + 0,00277 x f +
r
l 1< / <2000 0,32><(1,8\/7+0,005><f+0,25/\/_f_')+2><0,02><\/? c
a8 Insertion loss (/L) at frequenciés\that correspond to calculated values of less than 4,0 dB shall reverf to
nmaximum requirement of 4,0 dB)
b Ipsertion loss (/L) at frequencies that correspond to calculated values of less than 2,0 dB shall rever{ to
nmaximum requirement.ofi2,0 dB.
¢ Insertion loss (IL) at frequencies that correspond to calculated values of less than 3,0 dB shall rever{ to
maximum requirement of 3,0 dB.
d . ; . . 0,25
This formulatissderived using 0,312x| 1,84/ f +0,005x f + +2x10,02 ><\/7 +0,0324 x \/?
Ir
¢ ThisAformula is derived using
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Table 6 — Informative insertion loss values for a channel at key frequencies
Maximum insertion loss
dB
Class
Fre,?ﬂﬁfzncy A B c D E E, F F, | BCT- | BCT- |2 e
B-L? | B-M?

0,1 16,0 5,5 - - - - - - - - - -

1 - 5,8 4,2 4,0 4,0 4,0 4,0 4,0 2,0 2,0 3,0 3,0
16 - - 14,4 9,1 8,3 8,2 8,1 8,0 2,0 2,1 3,0 3,0
1Moo - - - 24,0 | 21,7 | 20,9 | 20,8 | 20,3 3,0 5,4 6,5 6,3
250 - - - - 359 | 33,9 | 33,8 | 32,5 4,7 8,6 10,4 °| 10,1
500 - - - - - 49,3 | 49,3 | 46,7 6,8 12,4 §\. 15,0 | [14,6
§00 - - - - - - 54,6 | 51,4 7,5 13,7~ | 16,5 | [16,1
1p00 - - - - - - - 67,6 9,8 18,0 | 22,0 | 1,1
1 B00 - - - - - - - - - - 28,7 | 7,2
2 poo - - - - - - - - = - 32,7 | B0,8

a8  Values reflect reduced channel lengths as compared to those of other Classes.

6.3.3{3 NEXT
6.3.3|3.1 Pair-to-pair NEXT
The NEXT requirements are applicable to all cabling Classes.

The |INEXT between each pair combinationZjof a channel shall meet the requiren
in Taple 7.

The INEXT of each pair of a channel, at/maximum implementation, at key frequencies is
in Taple 8 for information only.

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

hents

given

ncies
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Table 7 — NEXT for a channel

Class Frequency Minimum NEXT 2
MHz dB
£=0,1 27,0
B 01< f<1 25-151g(f)
1< £ <16 39,1-16,41g (/)
65,3 -151g(f) 83-201g(f)
D 1< £ <100 —-201g | 10 -20 +2x10 —20
743 -151g(f) 94 -201g(f)
= 1< f < 250 -20Ig | 10 -20 +2x10 —20
743 -151g(f) 94 - 201g(+)
E 1< f <500 —201g | 10 -20 +2x10 —20 b, d
102,4 —151g(f) 102,4 —151g(f)
F 1< £ <600 -201g | 10 -20 £2%10 -20
105,4 — 1519 (Y) 116,3 - 201g(f)
F 1< f <1000 —-20Ilg | 10 =20 +2x10 -20 c, d
105,4 — 151g(f) 116,3 - 201g(f)
BCT-B 1< f <1000 - 20lg-] 10 -20 +2x10 -20 ¢ d
75,3 -151g(f) 94 -201g(f)
1< f <500 —-201g | 10 -20 +2x10 —20
75,3 -151g(f) 40 - 381g(f/500)
500 < f < 2000 -201g | 10 -20 +2x10 -20
105,4 — 151g(f) 116,3 — 201g(f)
1< £ <1000 - 201g | 10 -20 +2x10 -20
T05,4 —151g(7) 56,3 —901g (7 71000)
I 1000 < f < 1600 —201g | 10 -20 +2x10 -20
105,4 —151g(f) 37,93 - 401g(f/1600)
1600 < f < 2000 -201g | 10 -20 +2x10 -20

requirement of 65,0 dB.

NEXT at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a minimum

Whenever the Class EA channel insertion loss at 450 MHz is less than 12 dB, subtract the term
1,4((f — 450)/50) from the formula stated above for the range of 450 MHz to 500 MHz.
Whenever the Class F, channel insertion loss at 900 MHz is less than 17 dB, subtract the term
2,8((f—900)/100) from the formula stated above for the range of 900 MHz to 1 000 MHz.
The terms in the formulas are not intended to imply component performance.
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Table 8 — Informative NEXT values for a channel at key frequencies

Minimum channel NEXT
dB
Class
Frequency

MHz A B c D E E, F F, |BCT-B I I

0,1 27,0 40,0 - - - - - _ _
1 - 25,0 39,1 63,3 65,0 65,0 65,0 65,0 65,0 65,0 65,0
ay +9-4 436 532 532 65-0 65-0 6556 539 65,0
00 - - - 30,1 39,9 39,9 62,9 65,0 65,0 40,5 55,0
250 - - - - 33,1 33,1 56,9 59,1 59,1 33,6 b9,1
500 - - - - - 27,9 52,4 53,6 53,6 28,4 53,6
600 - - - - - - 51,2 52,1 521 26,2 b2,1
1(000 - - - - - - - 47,9 47,9 19,6 17,9
1|600 - - - - - - - > - 12,9 B1,5
2(000 - - - - - - - o - 9,6 7,7

6.3.33.2 Power sum NEXT

The PS NEXT requirements are only applicable to Clagsses D through F,, BCT-B, I, and I|.

The PS NEXT of each pair of a channel shall meetithe requirements in Table 9.

The PS NEXT of each pair of a channel, at maximum implementation, at key frequenc

givenin Table 10 for information only.

The PS NEXT requirements shall be ‘met at both ends of the cabling. PS NEXT valu
frequencies where the insertion loss (1£) is below 4,0 dB are for information only.

PS NEXT, of pair k is computed ds-follows:

wherg

n —NEXTy
PSNEXT,_=-101g > 10 10

i=1,izk

is.the number of the disturbing pair;
issthe number of the disturbed pair;

is the total number of pairs;

es is

es at

(1)

NEXT;;

is the near-end crosstalk loss coupled from pair i into pair k.
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Table 9 — PS NEXT for a channel

Class Frequency Minimum PS NEXT?
MHz dB
62,3 -15Ig(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
72,3-151g(f) 90 - 201g(/)
E, 1< f <500 -20lg|10  -20 +2x10  —-20 b. d
99,4 -151g(f) 99,4 - 1519(%)
F 1< f <600 -201g| 10 -20 +2x10 -20
102,4 - 151g(f) 413,3 - 201g(f)
FA 1< <1000 —20Ilg | 10 -20 2310 - 20 ¢, d
102,4 -A5Jg(f) 113,3 - 201g(f)
BCT-B 1< f <1000 - 201g | 10 <20 +2x10 -20 c.d
72,3-151g(f) 91-201g(f)
1< £ <500 L201g | 10 -20 +2x10 —20
72,3-151g(f) 37 -38Ig(f/500)
500 < f < 2000 —201g | 10 -20 +2x10 -20
102,4 —151g(f) 113,3 - 201g(f)
1< f <4000 -201g | 10 -20 +2x10 -20
102,4 - 151g(f) 53,3 -901g(f /1000)
I 1000 < f < 1600 —201g | 10 -20 +2x10 -20
102,4 - 151g(f) 34,93 — 401g (£ /1600)
1600 < f < 2000 —201g | 10 -20 +2x10 -20

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

b Whenever the Class E, channel insertion loss at 450 MHz is less than 12 dB, subtract the term
1,4((f — 450)/50) from the formula stated above for the range of 450 MHz to 500 MHz.

¢  Whenever the Class FA channel insertion loss at 900 MHz is less than 17 dB, subtract the term

2,8((f— 900)/100) from the formula stated above for the range of 900 MHz to 1 000 MHz.

The terms in the formulas are not intended to imply component performance.
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Minimum PS NEXT
dB
Frequency Class
MHz D E E, F Fa BCT-B | [l
1 60,3 62,0 62,0 62,0 62,0 62,0 62,0 62,0
16 40,6 50,6 50,6 62,0 62,0 62,0 50,9 62,0
100 27,1 37,1 37,1 59,9 62,0 62,0 37,5 62,0
256 = 3672 3672 5379 5674 5674 3676 56,1
$00 - - 24,8 49,4 50,6 50,6 25,4 50,6
600 - - - 48,2 49,1 49,1 23,2 49,1
1000 - - - - 44,9 44,9 1646 44.9
1]600 - - - - - - 9,9 28,5
2[o00 - - - - - - 6,6 24,7
6.3.3|4 Attenuation to crosstalk ratio at the near-end

6.3.3{4.1

ACR1N and PS ACR-N requirements are only applicable toyClasses D through F,, BCT]|

and [].

Except for the name, the definition and formulas:for ACR-N and PS ACR-N are identi
thosg used for ACR and PS ACR, respectivelyinyprior editions of the ISO/IEC 11801 s

documents.

6.3.3{4.2

The ACR-N of each pair comhination of a channel shall meet the difference of the

General

Pair-to-pair ACR-N

Pair-fo-pair ACR-N is the difference between the pair-to-pair NEXT and the insertion los
of the disturbed pair in decibels.

-B, I,

tal to
eries

s (/L)

NEXT

requifement of Table 7 andcthe insertion loss (/L) requirement of Table 5 of the respective

class

The ACR-N of each pair of a channel, at maximum implementation, at key frequencies is
given| in Table 11 for_information only.

The ACR-N requirements shall be met at both ends of the cabling.

ACR-N;, ofpairs i and k is computed as follows:

ACR-Ny, = NEXTy, — L,

(2)

where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
NEXT;,

IL; is the insertion loss of pair k.

is the near-end crosstalk loss coupled from pair i into pair k;
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Table 11 — Informative ACR-N values for a channel at key frequencies

Minimum ACR-N
dB
Frequency Class
MHz
D E E, F Fa BCT-B-L? | BCT-B-M? 12 12
1 59,3 61,0 61,0 61,0 61,0 63,0 63,0 62,0 62,0
16 34,5 44,9 45,0 56,9 57,0 63,0 62,9 51,3 62,0
100 6,1 18,2 19,0 42,1 44,7 60,0 59,6 34,0 58,7
50 = 278 078 23+ 2677 544 5075 2372 40,0
500 - - -21,4 3,1 6,9 46,8 41,4 13,4 3p,0
00 - - - -3,4 0,7 44,6 39,4 9,7 3p,0
1poo - - - - -19,6 38,1 29,9 =24 26,8
100 - - - - - - - -15,8 4,3
2 poo - - - - - - - -23,1 -B,1
2 Values reflect reduced channel lengths as compared to those of other Classes;,
6.3.3{4.3 Power sum ACR-N
PS ACR-N is the difference between the PS NEXT and the insertion loss (/L) of the distlirbed
pair ih decibels.
The |PS ACR-N of each pair of a channel shallimeet the difference of the PS NEXT
requifement of Table 9 and the insertion loss (IL)'requirement of Table 5 of the respective
class
The PS ACR-N of each pair of a channel,at' maximum implementation, at key frequencjes is
given| in Table 12 for information only.
The RS ACR-N requirements shall be met at both ends of the cabling.
PS AQR-N, of pair k is computed(as follows:
PS ACR - N, = PS NEXT}, — IL; (3)
where
k is thesnumber of the disturbed pair;
PS NEXT, isthie power sum near-end crosstalk loss of pair k;
IL; is the insertion loss of pair k.
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Table 12 — Informative PS ACR-N values for a channel at key frequencies
Minimum PS ACR-N
dB
Frequency Class
MHz D E E, F Fa BCT-B-L? | BCT-B-M? 12 ne
1 56,3 58,0 58,0 58,0 58,0 60,0 60,0 59,0 59,0
16 31,5 42,3 42,4 53,9 54,0 60,0 59,9 48,3 59,5
100 3,1 15,4 16,2 39,1 41,7 57,0 56,6 31,0 55,7
259 = 578 357 2071 2377 5t 475 2072 46,0
800 - - -24,5 0,1 3,9 43,8 38,4 10,4 3p,0
g00 - - - -6,4 -2,3 41,6 36,4 6,7 3B,0
1{000 - - - - -22,6 35,1 26,9 -5,4 2B,8
11600 - - - - - - - -18,8 ,3
2 (000 - - - - - - - -26,1 -6,1
2  Vplues reflect reduced channel lengths as compared to those of other Classes:

6.3.3|5 Attenuation to crosstalk ratio at the far-end
6.3.3(5.1 General
ACR1F and PS ACR-F requirements are only applicable-to Classes D through F,, BCT}-B, I,
and If.
NOTE| ACR-F and PS ACR-F replace parameters ELFEXT.and PS ELFEXT, respectively, which were specfified in
prior gditions of ISO/IEC 11801. Whereas ELFEXT is computed using the insertion loss of the disturbing pair,
ACR-F is computed using the insertion loss of the disturbed pair. Because both disturbing pairs and disturbed pairs
are subject to the same insertion loss requirements (see Table 5), the specified requirements in Table 13 and
Table [15 for Classes D, E and F have not been changed.
6.3.3(5.2 Pair-to-pair ACR-F
The ACR-F of each pair combination of a channel shall meet the requirements in Table 1.
The ACR-F of each pair of acchannel, at maximum implementation, at key frequencies is given
in Taple 14 for information only.
ACR-F;;, of pairs i and (k is computed as follows:

ACR-Fy, = FEXTy, - I, (4)
wher¢
i is the number of the disturbing pair;
k is-the-rumber-of-the-disturbed-pair
FEXT;; is the far-end crosstalk loss coupled from pair i into pair £;

L,

is the insertion loss of pair k.
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Table 13 — ACR-F for a channel

Class Frequency Minimum ACR-F &P
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 —201g| 10 -20 +4x10 -20
67,8 —201g(f) 83,1-201g(f)
=N 1< £ <500 —201g| 10 -20 +4x10 -20
94 - 201g(f) 90 1519 (f)
F 1< f <600 —20lg| 10 -20 +4x10. —20
95,3 — 201g (£) 103,9 — 201g(f)
F 1< f <1000 -20lg/ 10  —20 +4x10 -20
91,0 -201g(f) 103,9 - 201g(f)
BC[T-B-L 1< /<1000 —201g| {0,148"x 10 -20 +2x10 -20
91,0 - 201g(f) 103,9 - 201g(f)
BCT-B-M 1< £ <1000 ~201g| /0,25 x10 -20 +2x10 -20
79 - 201g(f) 83,1-201g(/)
1< £ <2000 -20lg| 10 —-20  42x10 -20
100,6 — 201g(f) 103,9 - 201g(f)
1< £ < 1000 -20lg| 10 -20 +2x10 -20
100,6 — 201g (f) 43,9-901g(f/1000)
I 1000 < f <1600 -201g| 10 -20 +2x10 -20
100,6 — 201g(f) 25,52 — 401g(/ /1600)
1600 < f < 2 000 -201g| 10 -20 +2x10 -20

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

The ACR-F limit at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a
minimum requirement of 65,0 dB.
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Table 14 — Informative ACR-F values for a channel at key frequencies

Minimum ACR-F
dB
Frequency Class
MHz D E E, F Fa BCT-B-L? | BCT-B-M? I2 a
1 57,4 63,3 63,3 65,0 65,0 65,0 65,0 65,0 65,0
16 33,3 39,2 39,2 57,5 63,3 65,0 65,0 47,9 65,0
100 17,4 23,3 23,3 44 .4 47,4 53,0 51,4 32,0 53,1
269 = 1573 1573 378 394 #4570 %4375 2470 45,2
5p0 - - 9,3 32,6 33,4 39,0 37,4 18,0 39,1
6p0 - - - 31,3 31,8 37,4 35,9 16,4 37,6
1000 - - - - 27,4 33,0 31,4 12,0 33,1
1 600 - - - - - - - 7,9 18,4
2 900 - - - - - - - 6,0 4,7
2 Values reflect reduced channel lengths as compared to those of other Classes;,

6.3.3(5.3 Power sum ACR-F
The PS ACR-F of each pair of a channel shall meet the requirements in Table 15.

The PS ACR-F of each pair of a channel, at maximum Jimplementation, at key frequencjes is
given| in Table 16 for information only.

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

—FEXTl-k
PS ACR-F, =}\>101g fm 10 -, (5)
i=1i#k
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
n is the nGumber of disturbing pairs in the channel;

FEXT|; is thedfar-end crosstalk loss coupled from pair i into pair k;

IL, is;the insertion loss of pair .
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Table 15 — PS ACR-F for a channel

Class Frequency Minimum PS ACR-F & b
MHz dB
60,8 — 201g (/) 72,1-201g(f)
D 1< £ <100 -20ig|{ 10  —20 +4x10 —20
64,8 — 201g(f) 80,1-201g(/f)
E 1< £ <250 - 201g| 10 -20 +4x10 -20
64,8 — 201g(f) 80,1—201g(f)
Ep 1< f <500 -20lg| 10  -20 +4x10 —20
91-201g(f) 87 =151g(f)
F 1< f <600 -20ig| 10 -20  44%15° -20
92,3 - 20Ig(f) 100,9 — 201g(f)
Fa 1< f <1000 - 201g| 10 <20 +4x10 -20
88,0-201g(f) 100,9 - 201g(f)
BJT-B-L 1< £ <1000 -201g/.50,118 x10 -20 +2x10 -20
88,0-201g(f) 100,9 - 201g(f)
BC[T-B-M 1< <1000 —201g| 0,25 x10 -20 +2x10 -20
76 - 201g(f) 80,1-201g(f)
1< f <2600
4 -20ig| 10 -20 +2x10 -20
97,6 - 201g(f) 100,9 - 201g(f)
1< f <1000 -201g]| 10 -20 +2x10 -20
[ 97.6-20Ig(f) 40,9 -901g(//1000)
1 1000 < f <1600 -201g| 10 -20 +2x10 -20
97,6 — 201g(f) 22,52 - 401g(f /1600)
1600 < f < 2 000 -201g| 10 -20 +2x10 -20

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

b 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 16 — Informative PS ACR-F values for a channel at key frequencies

Minimum PS ACR-F

dB
Frequency Class

MHz
D E E, F Fa BCT-B-L? | BCT-B-M? 12 1na
1 54,4 60,3 60,3 62,0 62,0 65,0 65,0 62,0 62,0
16 30,3 36,2 36,2 54,5 60,3 65,0 64,3 44,9 62,0
100 14,4 20,3 20,3 41,4 44,4 50,0 48,4 29,0 50,1
50 = 273 1253 3478 364 %4270 4075 210 4,2
500 - - 6,3 29,6 30,4 36,0 34,4 15,0 3p,1
q00 - - - 28,3 28,8 34,4 32,9 13,4 34,6
1000 - - - - 24,4 30,0 28,4 9,0 3p,1
1600 - - - - - - - 4,9 16,4
000 - - - - - - - 3,0 mn.7

2
2  Vplues reflect reduced channel lengths as compared to those of other Classes:

6.3.3(6
The IDC loop resistance requirements are applicable to all cabling Classes.

Direct current loop resistance

The IDC loop resistance of each pair of a channel shalkmeet the requirements in Table 17.

Table 17 — DC loop resjistance for a channel

Maximum DC\loop resistance
Q

Clasp A Class B Class C Class

BCT-B-M
6,9

Class
BCT-B-L

4,0

Class D,.EJE,, F, F,2 Class LIIP

56D 170 40 25 6,4

he maximum DC loop resistaneé at 20 °C of each pair of a cable (excluding connections) within a

connector link used in a channel shall be 0,19 Q/m. This shall be achieved by an appropriate design.

in a

T
2

b The maximum DC loop esistance at 20 °C of each pair of a cable (excluding connections) wit
2tconnector link used in‘a-channel shall be 0,14 Q/m. This shall be achieved by an appropriate design.

For
resisfance and. DC
specifications:

bpplicationstrequiring remote power delivery, see ISO/IEC TS 29125 for the DC
resistance unbalance (within, and between pairs) comppnent

6.3.3|7
The

Direct current resistance unbalance

C resistance unbalance requirements are applicable to all cabling Classes.

The DC resistance unbalance between the two conductors within each pair of a channel shall
not exceed 3 % or 0,200 Q, whichever is greater. The maximum DC resistance unbalance
between pairs within a channel shall not exceed 7 % or 100 mQ, whichever is greater.

NOTE For the purposes of field measurements, calculations that provide values of less than 200 mQ revert to
200 mQ.

For applications requiring remote power delivery, see ISO/IEC TS 29125 for the DC
resistance and DC resistance unbalance (within, and between pairs) component
specifications.
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6.3.3.

8 DC current carrying capacity

The minimum DC current carrying capacity requirements are applicable to cabling Classes C
through F,, BCT-B, Class | and Class Il.

Each conductor within a single channel shall have a minimum DC current carrying capacity
under continuous operation of 0,75 A at operating temperatures up to 60 °C. This requirement
shall be met by design.

The DC current carrying capacity is not a guide for application support since other factors
including the number of conductors and cables carrying remote powering current and their
installation environment may place further restrictions on the current per conductor.

For ipformation on DC current carrying capacity with respect to installation conditions
applitations using remote power supplied over these Classes of balanced cabling
ISO/IEC TS 29125.

The ¢
matin

6.3.3
The

g under load (see Clause 10 and Annex B).

9 Dielectric withstand

and
see

esign and operation of the channel shall take into account the impactf 'mating and de-

inimum dielectric withstand requirements are applicable ton¢abling Classes D through
Fa, BCT-B, I and II.
Dielegtric withstand of Classes D through F,, BCT-B, | and:ll channels shall be a minimyim of

1 000
scree
gene

6.3.3
The (

The f

The propagation delay of each ‘pair of a channel, at maximum implementation, a
frequgencies is given in Table 19/for information only.

n or conductor to earth, if a screen is not present, in accordance with |IEC 61
ic specification. This requirement shall be met by design.

10 Propagation delay
ropagation delay requirements are applicable to all cabling Classes.

ropagation delay of each pair of a'channel shall meet the requirements in Table 18.

Table/18 — Propagation delay for a channel

V DC conductor-to-conductor and shall be a minimum of 1 000 V DC conductpr-to-

56-1

key

blass Erequency Maximum propagation delay
MHz us
A f =01 20,000
B 0,1< 1 <1 5,000
C,D|E, E,, F,

B8 1< /<y, ® 0,534 + 0,036/ + 40,0025
BCT-B-L 1< f <1000 0,118 x (0,534 + 0,036/y// )+ 20,0025
BCT-B-M 1< f=1000 0,25><(0,534 +0,036/\/7)+2><0,0025

1< £ <2000 0,3x(0,534+0,036/J7)+2x0,0025

1] 1< £ <2000 0,3><(0,534+0,036/\/_7)+2><0,0025

a /., is the upper frequency of the Class.
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Table 19 — Informative propagation delay values for a channel at key frequencies

Maximum propagation delay

us
Frequency Class
MHz
A B (o3 D E E, F Fp BCT- | BCT- 12 E
B-L? | B-M?
0,1 20,000 | 5,000 - - - - - - - - - -
1 - 5,000 | 0,580 | 0,580 | 0,580 | 0,580 | 0,580 | 0,580 | 0,072 | 0,148 | 0,176 | 0,176
15 = = 0,553 | U,053 | U,553 | U,553 | U,553 | U,553 | U,069 | U,14T | U,168.] P,168
100 - - - 0,548 | 0,548 | 0,548 | 0,548 | 0,548 | 0,068 | 0,139 | 0,166, | 0,166
250 - - - - 0,546 | 0,546 | 0,546 | 0,546 | 0,068 | 0,139 |.0,166 | P,166
500 - - - - — 0,546 | 0,546 | 0,546 | 0,068 | 0,139~ 0,166 | 0,166
600 - - - - - - 0,545 | 0,545 | 0,068 (0,439 | 0,166 | 0,166
1 Q00 - - - - - - - 0,545 | 0,068, 0,139 | 0,166 | 0,166
16400 - - - - - - - - = - 0,165 | 0,165
2 ¢oo - - - - - - - - - - 0,165 | 0,165

a8  Values reflect reduced channel lengths as compared to those of other Classes.

6.3.3|11 Delay skew
The delay skew requirements are applicable to all cabling Classes.

The delay skew between all pairs of a channel shall meet the requirements in Table 20.
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Table 20 — Delay skew for a channel

Class Frequency Maximum delay skew
MHz us
A f =01 N/A
B 0,1< /<1 N/A
C 1< <16 0,050 @
D 1< <100 0,050 & ¢
E 1< £ <250 0,050 2 ©
E, 1< f <500 0,050 @ ©
F 1< f <600 0,030 ¢
Fa 1< £ <1000 0,030 ° @
BCT-B-L 1< £ <1000 0,006 © ¢
BICT-B-M 1< £ <1000 0,009-% ¢
| 1< £ <2000 0,016f’h
I 1< /<2000 0,0109:h
2  This 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.
¢ This is the result of the calculation 0,118 x 0,025 + 2 x 0,00125.
4 This is the result of the calculation 0,25 x 0,025 + 2 x 0,004 25.
¢ Delay skew of any given installed cabling channel\shall not vary by more than 0,010 ps within this

quirement, due to effects such as the daily tempgefature variation.
his is the result of the calculation 0,045 x 0,3 # 2% 0,001 25.
his is the result of the calculation 0,025 x ;3 2 x 0,001 25.

elay skew between any two channel pairs due to environmental conditions shall not vary by more than|
ithin the channel delay skew requiremient (this is met by design).

3ns

6.3.3
6.3.3
Unba
| and

Anne
atten

6.3.3

12 Unbalance attenuation and coupling attenuation

12.1 General

lance attenuation (TCL and ELTCTL) is specified for unscreened systems, and for
Class Il scregned systems. Coupling attenuation is specified for screened systems.

X C providés additional information regarding unbalance attenuation and col
Liation.

122 Unbalance attenuation, near-end

Class

pling

The unbalance attenualion near-end IS measured as transverse conversion 10Ss (1 CL).

Minimum TCL requirements are applicable to unscreened channels and Class | and Il
ned channels. The TCL of a channel that is intended to be subjected to an
environmental classification E, shall meet the requirements in Table 21. The TCL of a Class |

or Il channel shall meet the requirements of Table 23.

scree

The TCL of each pair of a channel, at maximum implementation, at key frequencies is given in
Table 22 and Table 24 for information only.

The TCL requirements shall be met at both ends of the cabling.
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Table 21 — TCL for channel for unscreened channels

Class Frequency Environmental classification
MHz . .
E, E Es
Minimum TCL?
dB
0,1 30 30 30
B f=0,1 40 40 40
f=1 20 20 20
C 1<f<16 30-51g(f) 30-51g(f) 30-51g(£)
D,E E, 1< /<30 53 -15Ig( f) 63 —15Ig( f) 73 -161g(f)
30< < f, b 60,3 — 20Ig( /) 70,3 —20Ig( 1) 80,3 - 20Ig( 1)
Calculated values of greater than 40 dB shall revert to a minimum requirement of 40 dB,
TICL at frequencies above 250 MHz are for information only. f, is the upper frequencyef the Class.
The reference implementations of this and other standards of the ISO/IEC (11801 series do not efsure
cpnformance with this requirement for E, or E,.
Table 22 — Informative TCL values for unscreened channels at key frequencies|
Minimum TCL
dB
Class
Frequency A B c D,E, E,
MHz
E, E, E, E, E; E, E, E, E, E, E, E,
0,1 30,0 | 30,0 | 30,0 | 40,0/ 40,0 | 40,0 - - - - - -
1 - - - 20,0 | 20,0 | 20,0 | 30,0 | 30,0 | 30,0 40,0 40,0 ||40,0
16 - - = - - - 24,0 | 24,0 | 24,0 34,9 34,9 |[34,9
30 - - > - - - - - - 30,8 30,8 |[30,8
100 - - - - - - - - - 23,0 23,0 ||23,0
250 - - - - - - - - - 17,0 17,0 | (17,0
Table 23 — TCL for Class | and Il screened channels
Environmental classification
Clads Frequency Cable pair E, E, E,
MHz screening
Minimum TCL
dB
| 1< £ <2000 unscreened pairs 60,0 —17Ig(f) @ 60,0 - 17Ig(f) @ 60,0 —17Ig(f) @
I 1< f < 2000 screened pairs 50,0 —17Ig(f) - ¢ 50,0 —17Ig(f) > ¢ 50,0 - 17Ig(f) > ¢
I 1< f <2000 unscreened pairs 60,0 -17Ig(f) @ 60,0 -17Ig(f) @ 60,0 —17Ig(f) @
I 1< £ <2000 screened pairs 50,0 - 17Ig(f) © © 50,0 —17Ig(f) ¢ 50,0 —17Ig(f) 2 ¢

Calculated values of greater than 40 dB shall revert to a minimum requirement of 40 dB.
b Calculated values of greater than 30 dB shall revert to a minimum requirement of 30 dB.
Calculated values of less than 3 dB shall revert to a requirement of 3 dB.
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Table 24 - Informative TCL values for Class | and Il screened channels
at key frequencies

Minimum TCL
dB
Class
Frequency I I I I

MHz (unscreened pairs) (screened pairs) (unscreened pairs) (screened pairs)

E, E, E; E, E, E; E, E, E; E, E, E;
1 40,0 | 40,0 | 40,0 | 30,0 | 30,0 | 30,0 | 40,0 | 40,0 | 40,0 30,0 30,0 | 30,0
100 26,0 | 26,0 | 26,0 16,0 | 16,0 | 16,0 | 26,0 | 26,0 | 26,0 16,0 16,07\| /16,0
250 19,2 | 19,2 19,2 9,2 9,2 9,2 19,2 | 19,2 | 19,2 9,2 9,2 9,2
500 14,1 141 14,1 4,1 4,1 4,1 14,1 14,1 14,1 4,1 4,1 4,1
1000 9,0 9,0 9,0 3,0 3,0 3,0 9,0 9,0 9,0 3,0 3,0 3,0
1600 5,5 5,5 5,5 3,0 3,0 3,0 5,5 5,5 5,5 3,0 3,0 3,0

2 000 3,9 3,9 3,9 3,0 3,0 3,0 3,9 3,9 3,9 3,0 3,0 3,0

6.3.3{12.3 Unbalance attenuation, far-end

The |

loss

ELTCTL).

nbalance attenuation far-end is measured as equal level transverse conversion trgnsfer

Minimum ELTCTL requirements are only applicable to'channel Classes D through Ea, | apd Il.

The |
E, sh
the rdg

The |
given

The |
desig

Table 25— ELTCTL for channel for unscreened channels

L TCTL requirements shall-be met at both ends of the cabling and shall be achiev
n and installation in aceordance with manufacturer’s instructions.

El TCTL of a channel that is intended to bessubjected to an environmental classifigation
all meet the requirements in Table 25. The ELTCTL of a Class | or Il channel shall

quirements of Table 27.

meet

EL TCTL of each pair of a channel’at maximum implementation, at key frequencies is
in Table 26 and Table 28 for information only.

ed by

Class Frequency Environmental classification
MHz
E, E, E;
Minimum ELTCTL?
dB
D, E. &4, 1< f <30 30— 20Ig(f) 40-20Ig(f) 50 - 20Ig (/)

a

Calculated values of greater than 40 dB shall revert to a minimum requirement of 40 dB.
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Table 26 — Informative ELTCTL values for unscreened channels at key frequencies

Minimum ELTCTL
dB

Class

Frequency D.E. E

MHz T A
E, E, E,
1 30,0 40,0 40,0
16 5,9 15,9 25,9
30 0,5 10,5 20,5

Table 27 — ELTCTL for Class | and Il channels

Environmental classification
Frequency Cable pair E, E, E,
Class MHz screening
Minimum ELTCTL
dB
| 1< /<2000 unscreened pairs 44,6 -20Ig(f) > ¢ 44,6 - 201g(f) & © 44,6 - 20Ig(f)|? ©
I 1< f <2000 screened pairs 34,6 - 20ig(f) > °© 34:6<20Ig(f) > © 34,6 - 20Ig(f)|® ©
Il 1< £ <2000 unscreened pairs 44,6 - 20Ig(f) > ¢© 44,6 — 20Ig(f) > ¢© 44,6 - 20Ig(f)|? ©
I 1< f <2000 screened pairs 34,6 - 20Ig(f) P8 34,6 - 20ig(f) > ¢© 34,6 — 20Ig(f)[® ©
2 Calculated values of greater than 40 dB shall revert to a minimum requirement of 40 dB.
b Calculated values of greater than 30 dB shall revert to aminimum requirement of 30 dB.
¢ Calculated values of less than 3 dB shall revert to'a requirement of 3 dB.
Taple 28 — Informative ELTCTL values for Class | and Il channels at key frequencies

Minimum ELTCTL

dB
Class
Frequency | I I I

MHz (unscreened pairs) (screened pairs) (unscreened pairs) (screened pairs)

Ey E, E; E, E, E; E, E, E; E, E, E;
1 40,0 | 40,0 | 40,0 | 30,0 | 30,0 | 30,0 | 40,0 | 40,0 | 40,0 30,0 30,0 |([30,0
100 4,6 4,6 4,6 3,0 3,0 3,0 4,6 4,6 4,6 3,0 3,0 3,0
250 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
o00 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
1000 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
1600 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
2 000 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0

6.3.3.12.4 Coupling attenuation

Minimum coupling attenuation requirements are only applicable to channel Classes D through
Fa, BCT-B, | and II.

The coupling attenuation of a channel that is intended to be subjected to an environmental
classification E, shall meet the requirements in Table 29. The coupling attenuation

requirements shall be met at both ends of the cabling and shall be achieved by design and
installation in accordance with manufacturer’s instructions.


https://iecnorm.com/api/?name=499a129eb8460aa66ba297aaa9ccabf3

ISO/IEC 11801-1:2017 © ISO/IEC 2017 - 59 -

Table 29 — Coupling attenuation for a channel for screened channels

Class Frequency Environmental classification
MHz
E, E, E;
Minimum coupling attenuation
dB
30 < f < 100 40 50 60
D,E, E, F, Fy

100< f< f @ 80 - 20ig (/) 90 - 20ig (1) 100 - 20Ig (/)

30 < £ <300 85 85 85

BCT-B 300 < 1 < 470 80 80 80

470 < £ <1000 75 75 75

30 < f < 100 50 50 60

I, 1l
100 < f < 2000 90 — 20Ig (/) 90 - 20Ig (/) 100 - 20Ig ()
@ f|is the upper frequency of the Class.

6.3.3{13 Alien crosstalk
6.3.3{13.1 General

The J‘ollowing alien crosstalk requirements are applicable to Classes Ep, Fa, |, and Il. |Alien

crossftalk of Class F is considered to be as good as<th€ alien crosstalk performance spe ified
for Class Ea. For qualification of alien crosstalk using coupling attenuation see 6.3.3.13.4.

6.3.3{13.2 Power sum alien NEXT

The PS ANEXT of each pair of a channel.shall meet the requirements derived by the formula
in Taple 30.

The |PS ANEXT of each pair ofxa)channel at key frequencies is given in Table 31 for
information only.

The PS ANEXT requirements_shall be met at both ends of the channel.

PS ANEXT,, of pair k is computed as follows:

—ANEXT) ; 1
Nn 10
PS ANEXT, =-101g| 3. >.10 (6)
1=1i=1
wherg
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;
N is the number of disturbing channels;
n is the number of disturbing pairs in disturbing channel /;

ANEXT, ; , is the alien near-end crosstalk loss coupled from pair i of disturbing channel (/) to
the pair & of the disturbed channel.
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Table 30 — PS ANEXT for a channel

Class Frequency Minimum PS ANEXT
MHz dB
1< £ <100 80-10Ig(f)
EA a, b
100 < f < 500 90 -15Ig(f)
1< 1 <100 95-10Ig(f)
FAa b
100 < f <1000 105-15Ig(f)
1< £ <100 105 -10Ig(f)
c
100 < f <2000 115-15Ig(f)
1< f <100 105-10Ig(f)
e
100 < f <2000 115-15Ig(f)
a8 PIS ANEXT at frequencies that correspond to calculated values of greater than 67,8 dB shall revert[to a
nfinimum requirement of 67,0 dB.

o

flthe average insertion loss of all disturbed pairs at 100 MHz, IL,, MHz,avg’ is (less than 7 dB, then subtract
Re following for f>100 MHz:

—

- 7-1IL -
minimum. 7L =100 . 100MHzavg ¢ £ —/00
400 ILIOOMHz,avg 4Q0
where
f'Is the frequency in MHz;
4

1
100MHz, avg = IZILIOOMHZJ ;
i

~

IL10omHz,; is the insertion loss of a pair i at 100 MKz

S ANEXT at frequencies that correspond to.calculated values of greater than 75,0 dB shall revert|to a
inimum requirement of 75,0 dB.

(¢]
3T

Table 31 — Informative PS ANEXT values for a channel at key frequencies

Minimum PS ANEXT

dB
Frequency Class
MHz En Fa I n
1 67.0 67,0 75,0 75,0
100 60,0 67,0 75,0 75,0
250 54,0 67,0 75,0 75,0
500 49.5 64.5 745 74.5
1,000 - 60,0 70,0 70,0
1600 - - 66,9 66,9
2000 - - 65,5 65,5
6.3.3.13.3 PS ANEXT,q
The PS ANEXT,,q of a channel shall meet the requirements derived by the formulas in
Table 32.

The PS ANEXTavg of each pair of a channel, at maximum implementation, at key frequencies

is given in Table 33 for information only.

The PS ANEXT,,q requirements shall be met at both ends of the channel.
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PS ANEXTj,yg is computed as follows:

PS ANEXTq = %Lffs ANEXTk} (7)
where
k is the number of the disturbed pair in the disturbed channel;
n is the number of disturbed pairs in the disturbed channel;
PS ANEXT;, is the power sum alien near-end crosstalk loss coupled to pair & of the
disturbed-channel-
Table 32 — PS ANEXT,,q4 for a channel
dlass Fre&t}l_'ezncy Minimum PSd;I;’«NEXTa\,g ab
1< f <100 82,25 - 10lg (/)
o 100 < f < 500 92,25 - 15Ig (/)

a PS ANEXTan at frequencies that correspond to calculated values of greaterthan 67,0 dB shall reverf to a
Mminimum requirement of 67,0 dB.
b f the average insertion loss of all disturbed pairs at 100 MHz, IL1opMHz7avg, IS l€ss than 7 dB, then subptract
he following for /' >100 MHz:

_ 7-1IL _
minimum 17 f 1OOA 100 MHz,4vg 6. f-100
400 IL1goMH2 g 400

here

=

fIs the frequency in MHz;

~

4
1
{100MHz,avg = ZZ[LMOMHZJ ;
i=1

~

L100MHz,; IS the insertion loss of a pair i at*100 MHz.

Table 33 — Informative,PS ANEXT,,q4 values for a channel at key frequencies

Frequency Mir;i;n:r;E():(I:ss Ea
MHz 4B avg
1 67,0
100 62,3
250 56,3
500 51,8

6.3.3.13.4 Power sum alien ACR-F
The PS AACR-F of each pair of a channel shall meet the requirements in Table 34.

The PS AACR-F of each pair of a channel, at maximum implementation, at key frequencies is
given in Table 35 for information only.

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

The PS AACR-F is computed based on PS AFEXT, and insertion losses of disturbing and
disturbed channels.

The PS AACR-F; of disturbed pair k is determined according to Equation (8).
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PS AACR-F}, = PS AFEXT, —IL; (8)

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 k.

with
—AFEXTl’i’k
N 10
PS AFEXTk =-10lg 12;2;10 (9)
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 /§
1 is the number of the disturbing channel;
N is the number of disturbing channels;
n is the number of disturbing pairs in disturbing channel /;
AFEXT; ; 4 is the alien far-end crosstalk loss coupled from~pair i of disturbing channel (/)
to the pair k of the disturbed channel.
Table 34 — PS AACR-F for@ channel
CGlass Frequency Minimum PS AACR-F
MHz dB
Hy?© 1< f <500 77 - 201g(f)
Ay © 1< f <1000 92-20Ig(f)
b, d 1< £ <2000 101-20Ig( f)
|b.d 1< f <2000 101-20Ig(f)
8 RS AACR-F at frequencies that\correspond to calculated PS AFEXT values of greater than 67,0 dB or
1Pp2 - 15Ig(f) dB shall be for information only.
b AS AACR-F at frequenciés_that correspond to calculated values of greater than 75,0 dB shall revert|to a
nlinimum requirement ,0f75,0 dB.
¢ The reference lengths,;afe 100 m.
4 The reference lengths are 30 m.
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Table 35 — Informative PS AACR-F values for a channel at key frequencies

Minimum PS AACR-F

dB
Frequency Class

MHz E, Fr b 1o

12 64,7 64,8 75,0 75,0
100 37,0 52,0 61,0 61,0
250 29,0 44,0 53,0 53,0
500 23,0 38,0 27,0 27,0
1000 - 32,0 41,0 41,0
1600 - - 36,9 36,9
2 000 - - 35,0 35,0

< 0

S AACR-F values at 1 MHz are affected by the computed insertion loss.
alues reflect reduced channel lengths as compared to those of other Classes.

6.3.3{13.5 PS AACR-F,.g
The PS AACR-F4g of a channel shall meet the requirements«ir.Table 36.

The S AACR-F4,q of each pair of a channel, at maximyum implementation, at key freque
is given in Table 37 for information only.

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

PS A4CR-Fayg is computed as follows:

ncies

PSAACR g = %LéPSAACR-Fk} (10)
wherg
k is the number of the disturbed pair in the disturbed channel;
n is the number of disturbed pairs in the disturbed channel;
PS AACR-F;, is the power sum alien far-end crosstalk loss coupled to pair & of the
disturbed channel relative to insertion loss of pair k of the disturbed chanjnel.
Table 36 — PS AACR-F,, for a channel
Glass Frequency Minimum PS AACR-F_  °
MHz dB
Eax T< 7 < 500 BT— 2019 (/)

a

PSAACR-Fan at frequencies that correspond to PS AFEXT values of greater than 67,0 dB or

102 - 15Ig(f) dB shall be for information only.
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Table 37 — Informative PS AACR-F,, values for a channel at key frequencies
Frequency Minimum Class E, PS AACR-Favg
MHz dB
1a 64,7
100 41,0
250 33,0
500 27,0
@ PS AACR-Fgyg values at 1 MHz are affected by the computed insertion loss.
6.3.3{13.6  Alien crosstalk and coupling attenuation for screened channels
When coupling attenuation for a channel meets or exceeds the values of Table 3§, the
PS ANEXT limits are met by design.
When coupling attenuation for a channel meets or exceeds the values”of Table 3§, the
PS AACR-F limits are met by design.
Table 38 — Alien crosstalk and coupling attenuation for'screened channels
Clags Frequency Minimum coupling Minimum coupling attenuafion
MHz attenuation to meet to meet PS AACR-F limits
PS ANEXT limits dB
dB
30 < /<100 50 50
E
A 100 < £ < 500 90 - 20ig () 90 - 20ig (/)
30 < £ <100 50 50
F
100 < f < 600 90 - 20ig (/) 90 — 20Ig (1)
30 < £ < 100 65 65
F
g 100 < f < 1000 105 - 20Ig (/) 105 - 20Ig (1)
30 < £ <100 50 65
100 < f < 2000 90 - 20Ig (f) 105 - 20Ig(f)
30 < ¢ <100 50 65
Il
100<7f < 2000 90 - 20Ig(f) 105 - 20Ig (1)
6.4 | Coaxial cabling transmission performance
6.4.1 General

This document specifies Class BCT-C up to 3000 MHz. The insertion loss performance of
BCT-C cabling is further subdivided into two sub-Classes, L and M. These sub-Classes have
identical performance requirements for all other transmission parameters.

Annex E lists known applications by Classes.

The performance limits for coaxial cabling channels are given in 6.4.3. These limits are
derived from the component performance limits of Clauses 9 and 10 using the reference
implementations of the cabling design documents. The performance limits for coaxial cabling
links are given in Clause 7.
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The requirements in 6.4 are given by limits computed to one decimal place, using the formula
for a defined frequency range. The limits for propagation delay are computed to three decimal
places. The additional tables are for information only and have limits derived from the relevant
formula at key frequencies.

6.4.2 Component choice

The nominal impedance of channels is 75 Q. This is achieved by suitable design and
appropriate choice of cabling components. For the purposes of this document, insertion loss
is measured with source and load impedances of 75 Q.

6.4.3 Channel parameters

6.4.3{1 Return loss

The return loss (RL) of a channel shall meet the requirements in Table 39.

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

Table 39 — Return loss for a channel

Jlass Frequency Minimum return loss
MHz dB
5< f <470 18,0
BLCT-C 470 < f <1000 16,0
1000 < f <3 000 10,0

6.4.3(2 Insertion loss

The ihsertion loss (/L) of a channel shall meet the requirements in Table 40.

The /L at maximum implementation, at key frequencies is given in Table 41 for information
only.
Table 40(= Insertion loss for a channel
Erequency Maximum insertion loss @
Class MHz dB
1< <100 (0,3+0.05)x(o,ezsﬁ+0,0001_,“)+2x0,0001
BQT-C-L
100 < 1" < 3000 (03 +0.05)><(0,597 7 +0,0026f)+2><0,0001 a
1< £ <100 (0,69+0.05)><(0,625\/7+0,0001f)+2><0,0001 a
BC[T-C-M
100 < £ < 3000 (0,69+0.05)><(0,597 s +0,0026f)+2><0,0001 i
a8 Insertion loss (/L) at frequencies that correspond to calculated values of less than 2,0 dB shall rever{ to a
aximunm requirement or £,U db.
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Frequency Maximum insertion loss
MHz dB
Class BCT-C-L Class BCT-C-M

1 2,0 2,0
10 2,0 2,0
100 2,2 4,7
200 3,2 6,7
600 58 121
1000 7,7 16,1
2 400 12,9 26,7
3 000 14,8 30,6

6.4.3|3 Direct current loop resistance

The IDC loop resistance of a channel shall meet the requirements in,Table 42.

Table 42 — DC loop resistance for a channel

Maximum DC loop resistance

Q
Class Class
BCT-C-L BCT-C-M
3,2 6,7

6.4.314 DC current carrying capacity.

The minimum DC current carrying cdpacity of a channel shall meet the requirern

in Taple 43. This shall be achieved by an appropriate design.

Minimum DC current carrying capacity
mA

Class
BCT-C

500,0

6.4.3|5 Operating voltage

The minimum operating voltage of a channel shall meet the requirements in Table 44,

Table 43 — D€ current carrying capacity for a channel

nents

This

shall be achieved by an appropriate design.

Table 44 — Operating voltage for a channel

Minimum operating voltage
VvV DC

Class
BCT-C

72,0

6.4.3.6 Screening attenuation

The minimum screening attenuation of a channel shall meet the requirements in Table 45.
This shall be achieved by an appropriate design.
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Table 45 — Screening attenuation for a channel

Class Frequency Minimum screening attenuation
MHz dB
30 < f <300 85,0
300 < 1 < 470 80,0
BCT-C
470 < f <1000 75,0
1000 < f <3 000 55,0

6.5 | Optical fibre cabling transmission performance
6.5.1 Component choice

Opticial fibre components are referenced in Clauses 9, 10 and 11. The optical fibres are
defined in terms of physical construction (core/cladding diameter) and their transmission
performance Category within a cable. The selection of an optical fibre cabling channel design
for uge within a generic cabling system should be made with reference te_ Annex E.
6.5.2 Channel parameters

6.5.2|1 Channel attenuation

For the purpose of defining channel limits, the cable requirements of Table 93 and the
conngcting hardware requirements of Table 136 shall be used.

The attenuation of a channel shall be measured according to ISO/IEC 14763-3.

The httenuation of channels at a specified wavelength shall not exceed the sum df the
specified attenuation values for the components:at that wavelength (where the attenuation of
a length of cabled optical fibre is calculated~from its attenuation coefficient multiplied by its
length).

6.5.2{2 Propagation delay
Propagation delay of a channel can’ be approximated by the application of a conservative
valugl per unit length described-in 9.5.2.4. The channel length shall comply with the
application length requirements:\(see Annex E for information for supported applications).
7 LUink performance ‘requirements

7.1 General

The 2-connection.link cabling under test in Figure 7 may be either in the backbone or in the
prem|ses-specific-cabling subsystems (the permanent link (PL)) defined in the cabling design
standards. The’/designation of the TE is dependent upon the applicable cabling subsystem.

The 3-connection link cabling under test in Figure 7 may be found in the premises-specific
cablimg:subsystems defined in the cabling design standards and is also termed the permanent
link. It comprises a fixed cabling element from Distributor 1 to the Consolidation point and a
Consolidation point cord to the TE outlet. The designation of the Consolidation point and the
TE is dependent upon the applicable cabling subsystem. Measurements made for this
configuration are invalid if the Consolidation point cord is changed.

The consolidation point link shall be tested according to the requirements of a 2-connection
link. The name applied to this link is defined in the premises-specific cabling subsystems
defined in other parts of the ISO/IEC 11801 series.

In all configurations the test reference plane of a link is within the test cord. The test cord
connector which mates with the termination point of the link under test is part of the link under
test.

Consideration should be given to calculating worst case performance at the worst case
temperatures, when measuring performance at other temperatures.
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Tester C C Tester | 2-connection link
Tester C @ C Tester | 3-connection link

IEC

Figure 6 — Link options

2-connection link i
TE |

1 b outlet
Tester[ChH: C ch ,—i Tester

i‘ 2-connection PL2 |

CP

. CPlinkb cord

- P

DIS’[F!]bLft_O_r_E_” i TE
o i cp | outlet

3-connéction PL ¢
IEC

2  Theg limits for the 2-connection PL are those of-a 2-connection link.
b The limits for the CP link are those of a 2=connection link.

¢ Theg limits for the 3-connection PL are those of a 3-connection link.

Figure 7 — Link designations

7.2 | Balanced cabling
7.21 General

Subclause 7.2 contains requirements for balanced links of Classes A through F,, BCT-B,
Clasg | and II.

Two-|and three-connection links of Figure 6 and Figure 7 are supported by Classes A thfough
F link medels.

Three-connection links of Figure 7 are not supported by Class BCT-B, Class | or Il link
models.

The parameters specified in 7.2 apply to balanced links with screened or unscreened cable
elements, with or without an overall screen, unless explicitly stated otherwise. When required,
link measurements (including those required for link calculations) shall be measured
according to IEC 61935-1, unless otherwise specified in 7.2.

The nominal impedance of balanced links is 100 Q. This impedance is achieved by suitable
design, and an appropriate choice of cabling components.

The requirements in 7.2 are given by limits computed, to one decimal place, using the formula
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, Y and n are: Y = 1 for all Classes, L = 90,
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and n = 3 for Classes Ato F,, L =7,8 and n

Class BCT-B-M, and L = 26,0 and » = 2 for Classes | and |I. Many specifications in 7.2 have a
plateau in the specified requirement. These plateaus do not accurately depict the system

2 for Class BCT-B-L, L = 21,0 and n = 2 for

performance. They have been added for measurement purposes.

7.2.2 Return loss
The RL of each pair of a 2-connection or 3-connection link shall meet the requirements

derived by the formula in Table 46.

The RL of each pair of a link at key frequencies is given in Table 47 for information only.

The Hl'_ IUquiIb‘lllClli.b bild“ IUU IIIC:. d‘l Il.JU‘lil Gllulb Ui— ‘LiIU bdlU“IIy.
Table 46 — Return loss for 2-connection or 3-connection link
Class Fre"\lﬂlﬁzncy Minimum g%turn loss*@
C 1<f <16 15,0
b 1<f <20 19,0
20 </ <100 32710 Ig(/)
1<f <10 21,0
E 10 <f <40 26 - 5 1g(f)
40 < f <250 34 - 10 Ig(/)
1<f <10 21,0
E, 10 </ <40 26 - 5 1g(f)
40 < f <398,1 34 - 10 Ig(/)
398,1 < f <500 8,0
1<f <10 21,0
. 10 </ <40 26 - 5 1g(f)
40 < f <251,2 34 - 10 Ig(/)
251,2 < f <600 10,0
1<f <10 21,0
10 </ < 40 26 - 5 1g(f)
Fa 40 < f %251,2 34 - 10 Ig(f)
251(2,°< /< 631 10,0
631 < /<1000 38 — 10 Ig(/)
1< <10 21,0
10 < /<100 27,6 — 6,3 1g(/)
BCT-B 100 < [ <2512 25 - 51g(/)
2512 < f <600 25,7 - 5,3 1g(/)
600 < f <1000 36 — 9 1g(f)
T=f<3 21+4Ig(§)
3~<—F~=16 24-6
10 < f < 40 26 - 51g(f)
40 < f <100 18,0
100 < f < 464.2 42 -1219(f)
4642 < f <631 10,0
631< f <1000 38 -101g(f)
1000 < f < 1600 8,0
1600 < f < 2000 8 - 191g(—L—)
1600
1< f<3 21+4|g(i)
I 3
3</<10 21,0
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Class Fre"\lﬂlﬁzncy Minimum g%turn loss ?@
10 < [ < 40 26 - 51g(f)
40 < f <100 18,0
100 < f < 464.2 42-121g(f)
4642 < f < 631 10,0
631< f <1000 38 -101g(f)
1000 < 1 <1600 8,0
1600 < f < 2000 8_19|9(L)
1600

a8 AL values at frequencies where the insertion loss is below 3,0 dB are for information only.

Table 47 — Informative return loss values for links at key frequencies

Minimum return loss
dB
Class
Frequency

MHz c D E E, F Fa BCT-B | [
1 15,0 19,0 21,0 21,0 21,0 21,0 21,0 19,1 19,1
16 15,0 19,0 20,0 20,0 20,0 2000 20,0 20,0 24,0
100 - 12,0 14,0 14,0 14,0 14,0 15,0 18,0 14,0
250 - - 10,0 10,0 10,0 10,0 13,0 13,2 13,2
500 - - - 8,0 10,0 10,0 11,4 10,0 14,0
600 - - - - 10,0 10,0 11,0 10,0 14,0
1 000 - - - - - 8,0 9,0 8,0 8|0
1 600 - - - = - - - 8,0 8|0
P 000 - - - - - - - 6,2 6(2

7.2.3 Insertion loss/attenuation

The |finsertion loss of eaeh pair of a 2-connection or 3-connection link shall meet the
requifements derived by.the formula in Table 48.

A mathod of establishing conformant link performance is to demonstrate that the margin
betwg¢en the measured value and the channel limits of Table 5 are adequate to accommeodate

any ddditional €abling components used to create a channel.

The ipsertionloss of each pair of a link, with maximum implementation, at key frequencjes is
givenl in’Table 49 for information only.
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Table 48 — Insertion loss for 2-connection or 3-connection link

Class Frequency Maximum insertion loss 2
MHz dB
A f =01 16,0
S =01 55
B
f =1 5,8
c 1<f <16 O,9><(3,23\/7)+3><0,2
[ — Y —
1) 1</ <100 (2/100)x (1,910 8/ +0,0222x f +0,2/yf J+ nx 0,04 xy/ f
£ 1</ <250 (L/100)><(1,82 f+o,0169xf+0,25/\/?)+nx0,02x\/?
Ha 1</ <500 (L/100)><(1,82 f+0,0091><f+0,25/\/?)+n><0,02><\/?
1</ <600 (L/100)>< (1,8 f+001x f+ o,2/ﬁ)+ 120,02 x \ﬁ
s 1</ <1000 (£100) (187 + 0005 x 1 + 0,250 )+ nx 0,02 % 1
BC[-B 1< /<1000 (L/100)><(1,8\/7+0,005><f+0,25/\/7')+2><0,02><\/7 b
. 2
1< £ <500 (£/100) x| 1,81 + @005 1 + 0.25 +2><(0,02><\/7)C
U
0,25 :
500 < f < 2000 (£100)x | 1,87 +06005 x 1 + +2x(0,00649 x /7 +0,000605 | ©
Ir
I 1< f <2000 (L/100)><(1,8 / +0,005><f+0,25/\/7)+2><0,02><\/7 o
L SLegtLopx Y
wherg
Lgc |is the length of fixed cable (m);
Lep |is the length of link extension, where present (m);
Y is the ratio of link extension cable insertion loss (dB/m) to fixed cable insertion loss (dB/m) (see 9.3.2)6).
n = 2 for 2-connection link\eonfigurations (see Figure 6)
n = 3 for 3-connection link configurations (see Figure 6)
a8 Insertion loss (/L) atfrequencies that correspond to calculated values of less than 4,0 dB shall rever{ to
maximum requireément of 4,0 dB.
b Insertion 1985, (/L) at frequencies that correspond to calculated values of less than 2,0 dB shall rever{ to
nmaximum_requirement of 2,0 dB.
¢ Insertion)loss (/L) at frequencies that correspond to calculated values of less than 3,0 dB shall reverf to
nmaxithum requirement of 3,0 dB.
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Table 49 — Informative insertion loss values for links with
maximum implementation at key frequencies

Maximum insertion loss

dB
Class
Frequency
MHz A B Cc D E E, F Fa BCT- |BCT-B- | 1
B-L M
0,1 16,0 5,5 - - - - - - - - -
1 - 5,8 4,0 4,0 4,0 4,0 4,0 4,0 2,0 2,0 3,0 3,0
r6 — — 12,2 7.7 7,1 7,0 6,9 6,8 2,0 2,0 3,0 3,0
100 - - - 20,4 | 18,5 | 17,8 17,7 17,3 2,0 4,3 5,2 5,2
250 - - - - 30,7 | 28,9 28,8 27,7 3,0 6,9 8,4 8,4
500 - - - - - 421 421 39,8 4,2 9,9 12,0 2,0
g00 - - - - - - 46,6 43,9 4,6 10,9 13,3 3,2
1 p00 - - - - - - - 57,6 6,1 14,3 17,7 7,4
1 p00 - - - - - - - - < - 23,3 P2,4
2 poo - - - - - - - - — - 26,5 P5,3
7.2.4 NEXT
7.2.4|1 Pair-to-pair NEXT

The NEXT of each pair combination of a 2-connection or 3-connection link shall mee

requifements derived by the formula in Table 50.

The |INEXT of each pair combination of:avlink, with maximum implementation, a

frequgncies is given in Table 51 for information only.

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

Table 50 — NEXT for 2-connection or 3-connection link

t the

key

Class Frequency Minimum NEXT 2 b.h
MHz dB
A 7 =01 27,0
B 0,1s/.<1 25 -51g(p
d YZf <16 40,1 -15,81g(/f)
65,3 -151g( /) 83-201g(f)
O 1<f <100 -20 Ig| 10 -20 +10 -20
\ J
74,3 -151g(f) 94 - 201g(f)
E 1<f <250 -201Ig| 10 -20 +10 —20
74,3 -151g(f) 94 - 201g(f)
1<f <300 -201Ig| 10 -20 +10 —20
E h
A
300 </ < 500 87,46 - 21,57 Ig (f) © ¢
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Class Frequency Minimum NEXT 2 b.h
MHz dB
102,4 -151g(f) 102,4 -151g(f)
F 1<f <600 -20 Ig| 10 -20 +10 -20
o 1<f <600 106,1 - 18,5 1g ()
F
A
600 </ <1000 124,85 - 25,25 1g (1) & f
1<f <600 106,1 - 18,5 1g (1)
BCT-B
800<7—=1000 +24-85—25:251g ()
75,3 -15Ig(f) 94 -201g(f)
1< £ <500 —201g | 10 -20 +2x10 -20
75,3-151g(f) 40 - 381g(/ 500)
500 < £ <2000 —20Ig | 10 -20 +2x10 =20
105,4 — 151g(f) 116,3 — 201g( f)
1< /<1000 -201g | 10 -20 % 2x10 -20
105:4 =151g(f) 56,3 -901g(f/1000)
1000 < f < 1600 -201g | 10 -20 +2x10 -20
105,4 —151g(f) 37,93 -401g(f /1600)
1600 < f < 2000 L201g | 10 -20 +2x10 -20
a8 MEXT at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a minjmum
requirement of 65,0 dB.
b MEXT values at frequencies where the insertion loss (/L) is below 4,0 dB are for information only.
¢ Fpr 3-connection link configurations (see Figure 7), this formula is 102,22 — 27,54 Ig (f).
4 Fpr 2-connection links, whenever the class E, link insertion loss at 450 MHz is less than 12 dB, subtra¢t the
term 1,4((f — 450)/50) from the formula stated above for the range of 450 MHz to 500 MHz.
€ Fpr 3-connection link configuration (see Figure 7), this formula is 139,7 — 30,6 Ig (/).
f Fpr 2-conheetion links, whenever the class F, link insertion loss at 900 MHz is less than 17 dB, subtragt the
tgrm 2(8((f — 900)/100) from the formula stated above for the range of 900 MHz to 1000 MHz.
9 Whenusing connecting hardware with enhanced performance at the connection B (see 10.2.5.1) the
CJIIOU:;dat;UII 'JU;IIt :;Illl\ :;Ill;to dU IIUt IUFIUOUII: applupl;atc III;II;IIIUIII PUII‘UIIIIGIIUU IUqU;IUIIIUIItO, and

therefore do not apply. In this case, the 3-connection link shall be tested for compliance instead.

The terms in the formulas are not intended to imply component performance.
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Table 51 — Informative NEXT values for links

with maximum implementation at key frequencies

Minimum NEXT

dB
Frequency Class

MHz A B c D E E, F Fa BCT-B I I

0,1 27,0 | 40,0 | - - - - - - - - -
1 - | 250|401 | 642 | 650 | 650 | 650 65,0 65,0 65,0 65,0
16 = = 1211 | 452 | 546 | 546 | 650 65.0 65.0 53.9 5,0
100 - - - | 323 | 418 | 418 | 650 65,0 65,0 40,5 65,0
250 - - - - 353 | 353 | 604 61,7 61,7 33:6 59,1
500 - - - - - (227g,§zf 55,9 56,1 56,1 28,4 53,6
600 - - - - - - 54,7 54,7 54,7 26,2 52,1
1 poo - - - - - - - (:7?’;)21 49,1 19,6 47,9
100 - - - - - - - = - 12,9 31,5
DOO - - - - - - - - - 9,6 27,7

2
2 Vglue applicable to 3-connection link configuration (see Figure 7).

7.2.4{2

The S NEXT requirements are applicable to Classes D through F,, BCT-B, | and II.

Power sum NEXT

The PS NEXT of each pair of a 2-connectionor 3-connection link shall meet the requirements

derived by

the formula in Table 52.

The PS NEXT of each pair of a link;*with maximum implementation, at key frequencies is
givenlin Table 53 for information only.

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

PS NEXT, of pair k is computed as follows:

(11)

~NEXT,
PSNEXT, =-101g im 10
i=1i#k
wherg
i is the number of the disturbing pair;
k is the number of the disturbed pair;
n is the total number of pairs;

NEXT;;

is the near-end crosstalk loss coupled from pair i into pair k.
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Table 52 — PS NEXT for 2-connection or 3-connection link

Class Frequency Minimum PS NEXT @.b. b
MHz dB
623-15Ig(f)  80-201g(f)
D 1<f <100 -20Ig| 10 -20 +10 -20
723-151g(f)  90-20Ig(s)
E 1<f <250 —-20Ig| 10 -20 +10 —-20
72,3-151g(f)  90-20lg(f)
_ ~20 -20
£ |n 1<f <300 201g| 10 +10
A
300 < /' < 500 87,56 — 22,67Ig (f) © ¢
994 -151g(f) 99,4 —15)g(p)
F 1<f <600 -20ig|10  -20 +10  -20
E o 1<f <600 103,1 - 18,549.(Y)
A 600 </ < 1 000 121,85 — 25(25Tg () & f
1<f <600 103,1,218,5 |
scils f g (/)
600 </ < 1 000 124,85 — 25,25 Ig (f)
72,.3-151g(f) 91-201g(f)
1< f <500 -201g |10 -20 +2x10 ~—20
72,3 -151g(f) 37 - 381g(f /500)
500 < f < 2000 ~201g | 10 -20 +2x10 -20
102,4 - 151g(f) 113,3 - 201g(f)
1< f <1000 —201g | 10 -20 +2x10 -20
102,4 - 151g(f) 53,3 -901g(f/1000)
I 1000 < f{< 1600 -201g | 10 -20 +2x10 -20
102,4 - 151g(f) 34,93 — 401g(f /1600)
1600 < f < 2000 —201Ig | 10 -20 +2x10 -20

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

PS NEXT values at frequencies where the insertion loss (/L) is below 4,0 dB are for information only.

For 3-connection link configurations (see Figure 7) this formula is 104,65 — 29,57 Ig (/).

For 2-connection links, whenever the class EA link insertion loss at 450 MHz is less than 12 dB, subtract the
term 1,4((f — 450)/50) from the formula stated above for the range of 450 MHz to 500 MHz.

For 3-connection link configurations (see Figure 7) this formula is 136,7 — 30,6 Ig (f).

For 2-connection links, whenever the class F, link insertion loss at 900 MHz is less than 17 dB, subtract the
term 2,8((f — 900)/100) from the formula stated above for the range of 900 MHz to 1000 MHz.

When using connecting hardware with enhanced performance at connection B (see 10.2.5.1), the
consolidation point link limits do not represent appropriate minimum performance requirements, and
therefore do not apply. In this case, the 3-connection link shall be tested for compliance instead.

The terms in the formulas are not intended to imply component performance.
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Table 53 — Informative PS NEXT values for links with
maximum implementation at key frequencies
Minimum PS NEXT
dB
Frequency Class
MHz
D E E, F Fa BCT-B | 1

1 57,0 62,0 62,0 62,0 62,0 62,0 62,0 62,0

16 42,2 52,2 52,2 62,0 62,0 62,0 50,9 62,0
100 29.3 39.3 39.3 62.0 62.0 62.0 37.5 62,0
250 - 32,7 32,7 57,4 58,7 58,7 30,6 54,1

26,4

500 - - (24,8)2 52,9 53,1 53,1 25,4 50,6

600 - - - 51,7 51,7 51,7 23y2 49,1
46,1
1000 - - - - (44,9)° 46,1 16,6 44,9
1600 - - - - - # 9,9 28,5
2 000 - - - - - A 6,6 247
2  Vplue applicable to 3-connection link configurations (see Figure 7).

7.2.5
7.2.5
The A

7.2.5

Pair-1
the c

The
differ
Tablg

Attenuation to crosstalk ratio at the near-end
1 General
\CR-N requirements are applicable only to €lasses D through F,, BCT-B, | and Il

2 Pair-to-pair ACR-N

o-pair ACR-N is the difference between the pair-to-pair NEXT and the insertion Ig
bbling in decibels.

NCR-N of each pair combination of a 2-connection or 3-connection link shall mee
ence of the NEXT requirement of Table 50 and the insertion loss requireme
48 of the respective class.

ss of

t the
nt of

key

ends

The JACR-N of each_pair combination of a link, with maximum implementation, a
frequencies is given n.Fable 54 for information only.
The ACR-N requirements shall be met where the NEXT requirements apply, and at both
of the cabling-
ACR-N,;, of pairs i and k is computed as follows:
AC[\’—}vrik = IRVYEXTik ILk
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;

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

1L,

is the insertion loss of pair %.

(12)
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Table 54 — Informative ACR-N values for links with
maximum implementation at key frequencies

Minimum ACR-N

dB
Frequency Class
MHz
D E E, F Fa BCT-B-L | BCT-B-M | 1
1 60,2 61,0 61,0 61,0 61,0 63,0 63,0 62,0 62,0
16 37,5 47,5 47,6 58,1 58,2 63,0 63,0 50,9 62,0
100 11.9 23.3 24.0 47.3 47,7 63.0 60.7 353 59,8
250 - 4,7 6,4 31,6 34,0 58,7 54,8 25,2 5p,7
500 - - ~12,9 13,8 16,4 51,9 46,2 16,4 41,6
(-14,2)2 , , , , , ,
600 - - - 8,1 10,8 50,1 43,8 12,9 3B.9
1400 - - - - 8.5
(-9,7)2 43,0 34,8 1,9 3p,5
1400 - - - - - - 7 -10,4 9.1
2 qoo - - - - - - - -16,9 3.4

a

Vdlue applicable to 3-connection link configurations (see Figure 7).

7.2.5(3

The A
the H
respsg

The

giv

The
both

PS

wh

PS
1L,

Power sum ACR-N

AQR-N; of pair k is computed as follows:

ere

NEXT,

is(the number of the disturbed pair;

PS ACR-N, = PS NEXT; — IL,

is"the power sum near-end crosstalk loss of pair £;

is the insertion loss of pair k.

PS ACR-N of each pair of a 2-connection or 3:cannection link shall meet the differer]ce of
S NEXT requirement of Table 52 and the  insertion loss requirement of Table 48 of the
ctive class.

PS ACR-N of each pair of a link, with®maximum implementation, at key frequencles is
en|in Table 55 for information only.

PS ACR-N requirements shall (be met where the PS NEXT requirements apply, apd at
ends of the cabling.

(13)
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Table 55 — Informative PS ACR-N values for links with
maximum implementation at key frequencies

Minimum PS ACR-N
dB
Class
Frequency
MHz D E E, F Fa BCT- BCT- | 1}
B-L B-M
1 53,0 58,0 58,0 58,0 58,0 61,0 61,0 59,0 59,0
16 34,5 45,1 45,2 55,1 55,2 61,0 61,0 47,9 59,0
00 8,9 20,8 21,5 44,3 44,7 61,0 58,7 32,3 36,8
P50 - 2,0 3,8 28,6 31,0 56,7 52,8 22,2 47,7
00 - - 18,7 10,8 13,4 49,9 44,2 13,4 38,6
(_16’3)3 3 I 3 3 i h i
500 - - - 5,1 7,8 48,1 41,8 9,9 35,9
-11,5 ]
1]000 - - - - (-12,7) 41,0 32,8 -1,1 27,5
11600 - - - - - - - -13,4 B,1
2(000 - - - - - - - -19,9 10,6
2 Vplue applicable to 3-connection link configurations (see Figure 7).

7.2.6 Attenuation to crosstalk ratio at the far-end
7.2.6{1 General
The ACR-F requirements are applicable only to,Classes D through F,, BCT-B, | and II.

7.2.6{2 Pair-to-pair ACR-F

The ACR-F of each pair combination@f’a 2-connection or 3-connection link shall meet the
requifements in Table 56.

The JACR-F of each pair combihation of a link, with maximum implementation, a{ key
frequencies is given in Table57 for information only.

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

ACR-F;, = FEXT, - IL, (14)
where
i is\the number of the disturbing pair;
k is the number of the disturbed pair;
FEXTL, " is the far-end crosstalk loss coupled from pair i into pair k;
IL, is the insertion loss of pair «.

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 56 — ACR-F for 2-connection or 3-connection link

Class Frequency Minimum ACR-F @ P
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) 83,1-201g(f)
Ha 1<f£<500 -201g| 10 -20 +nx10 -20
94 -201g(f) 90 -1518.07)
1<£<600 -20Ig|10 -20 +nx10 _ —20
95,3 -201g(f) 103,9 - 201g(f)
Aa 1</<1000 -201g| 10 -20 +“nx10 -20
94-201g(f) 103,9 — 201g (/)
BCT]-B-L 1</<1000 -20Ig| 40,0780  —20 +2x10 -20
91-201g(f) 103,9 - 201g(f)
BCT}B-M 1<f£<1000 ©201g| 40,21/ 10  —20 +2x10 -20
80 — 201g(f) 83,1-201g(f)
1< /<2000 -20Ig| 10 —20 +2x10 -20
101,6 — 201g (/) 103,9 - 201g(f)
1< /<1000 -20Ig| 10 -20 +2x10 -20
101,6 -201g(f) 43,9 -901g(//1000)
i 1000 < f <1600 -201g| 1 -20 +2x10 -20
\ )
101,6 —201g(f) 25,52 — 401g (f /1600)
1600 < f < 2 000 -201g| 10 -20 +2x10 -20
n = 2 for 2-connection link configurations (see Figure 6).
n = 3 for 3-connection link configurations (see Figure 6).

a

only.

requirement of 65,0 dB.

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

ACR-F at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a minimum
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Table 57 — Informative ACR-F values for links with
maximum implementation at key frequencies

Minimum ACR-F
dB
Class
Frequency
MHz D E E, F Fa BCT-B-L | BCT-B-M I In
1 58,6 64,2 64,2 65,0 65,0 65,0 65,0 65,0 65,0
16 34,5 40,1 40,1 59,3 64,7 65,0 65,0 48,3 65,0
100 18.6 24.2 24.2 46.0 48 8 537 51.8 32.4 53,5
D50 - 16,2 16,2 39,2 40,8 45,7 43,8 24,4 45,6
500 - - 10,2 34,0 34,8 39,7 37,8 18,4 3p,5
500 - - - 32,6 33,2 38,1 36,2 16,8 38,0
11000 - - - - 28,8 33,7 31,8 12,4 3B,5
1600 - - - - - - - 8,3 1B,5
2000 - - - - - - - 6,4 14,8
7.2.6{3 Power sum ACR-F
The |PS ACR-F of each pair of a 2-connection or 3=connection link shall meef the
requifements derived by the formulas in Table 58.
The PS ACR-F of each pair of a link, with maximdm“implementation, at key frequencl|es is
givenin Table 59 for information only.
PS AQR-F, of pair k is computed as follows:
. —FEXTy
PSACR - F,\=(-10lg > 10 10 )—11, (15)
i=1izk
where
i is the number of the disturbing pair;
k is the number of\the disturbed pair;
n is the total Aumber of pairs;
FEXT); is the farsend crosstalk loss coupled from pair i into pair ;

L,

is theyinsertion loss of pair .
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Table 58 — PS ACR-F for 2-con

nection or 3-connection link

Class Frequency Minimum PS ACR-F 2. 0. ¢
MHz dB
60,8 —201g(f) 72,1-201g(f)
D 1<f <100 -201Ig| 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) 80,1-201g(f)
E A 1<f <500 —-201g| 10 -20 +nx10 -20
91-201g(f) 87 — 151g(f)
F 1<f <600 -20lg|10 -20 +nx10 _ =20
92,3 -201g(f) 100,9 - 201g (1)
CA 1</ <1000 -201g| 10 -20 +“nx10 -20
88/ 201g(f) 100,9 - 201g (1)
BCT-B-L 1<f<1000 -20lg| 4/0,078p10  —20 +2x10 -20
88 -201g(f) 100,9 - 201g(f)
BCT-B-M 1<f£<1000 £201g| y0,21/10  -20 +2x10 -20
77 - 201g(f) 80,1-201g(f)
1< £ <2000 —-201g| 10 -20 +2%x10 -20
98,6 - 201g(f) 100,9 - 201g (f)
1.\ < 1000 -201g| 10 -20 +2x10 -20
98,6 - 201g(f) 40,9 -901g (£ /1000)
T 1000 < f <1600 —201Ig| 10 -20 +2x10 -20
\ J
98,6 —201g(f) 22,52 — 401g (f /1600)
1600 < f < 2 000 -201g| 10 -20 +2x10 -20

n = 2 for 2-connection link configurations (see Figure 6).
n = 3 for 3-connection link configurations (see Figure 6).

a

information only.

minimum requirement of 62,0 dB.

PS ACR-F at frequencies that correspond to measured PS FEXT values of greater than 70,0 dB are for
PS ACR-F at frequencies that correspond to calculated values of greater than 62,0 dB shall revert to a

The terms in the formulas are not intended to imply component performance.
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Table 59 — Informative PS ACR-F values for links with
maximum implementation at key frequencies

Minimum PS ACR-F
dB
Frequency Class
MHz D E E, F Fo BCT-B-L | BCT-B-M | 1

1 55,6 61,2 61,2 62,0 62,0 62,0 62,0 62,0 62,0
16 31,5 37,1 37,1 56,3 61,7 62,0 62,0 45,3 62,0
100 15.6 21.2 21.2 430 45.8 50.7 48.8 294 50,5
250 - 13,2 13,2 36,2 37,8 42,7 40,8 21,4 4p.6
500 - - 7,2 31,0 31,8 36,7 34,8 15,4 3p.5
600 - - - 29,6 30,2 35,1 33,2 138 3p.,0
1p00 - - - - 25,8 30,7 28,8 9,4 3p.5
1 p00 - - - - - - - 5,3 16,5
2 poo - - - - - - - 3,4 11,8

7.2.7 Direct current loop resistance

The DC loop resistance of each pair of a 2-connection ok 3-connection link shall megt the

requifements derived by the formula in Table 60 when measured at or corrected to 20 °C

The DC loop resistance of each pair of a link_Jwith maximum implementation, ai key

frequgencies is given in Table 61 for information only.

Table 60 — DC doop resistance
for 2-connection or 3-connection link

Class Maximum DC loop resistance
Q
A 530
B 140
C 34
D (L/100) x 19 + n x 0,4
E (L/100) x 19 + n x 0,4
E, (L/100) x 19 + n x 0,4
F (L/100) x 19 + n x 0,4
Fa (L/100) x 19 + n x 0,4
CT-B (1/100) x19+2 x 04
I (L/100) x 14,0 + 2 x 0,4
I (L/100) x 14,0 + 2 x 0,4
L=Loc+Lepx Y
where

L. s the length of fixed cable (m);

Lop s the length of consolidation point cord, where present (m);

Y is the ratio of consolidation point cord cable insertion loss (dB/m) to fixed cable insertion loss (dB/m)

(see 9.3.2.6).
n = 2 for 2-connection link configurations (see Figure 6)

n = 3 for 3-connection link configurations (see Figure 6)
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Table 61 — Informative DC loop resistance for links with
maximum implementation

Maximum DC loop resistance

Q
Class

A B c D E E, F F, |BCT-B-L|BCT-B-M | Il

530 140 34 18,3 18,3 18,3 18,3 18,3 2,3 4,8 4,4 4,4
7.2.8 —Birect-eurrentresistance-unbalanee
The IDC resistance unbalance between the two conductors within each pair of a 2-conngction
or 3-¢onnection link shall not exceed the greater of 3 % or 0,150 Q for all Classes:
The maximum DC resistance unbalance between pairs within a link shall not exceed 7|% or
100 mQ, whichever is greater.
NOTE| For the purposes of field measurements, calculations that provide values of less than 200 mQ repert to
200 mf2.
7.2.9 Propagation delay
The propagation delay of each pair of a 2-connection or 3sconnection link shall megt the
requifements derived by the formulas in Table 62.
A mathod of establishing conformant link performance is to demonstrate that the margin
between the measured value and the channel~limits of Table 17 are adequate to
accommmodate any additional cabling components. used to create a channel. This is fulfilled if
the ihsertion loss requirement and the delay..skew requirement for the 2-connection or
3-cornection link are met.
The |propagation delay of each pair ofi a link, with maximum implementation, a{ key
frequgencies is given in Table 63 for information only.
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Class Frequency Maximum propagation delay
MHz us
A /=01 19,400
B 0,1<f <1 4,400
C 1<f <16 (L/100) x(0,534+0,036/\/?)+n><0,0025
D 1<f <100 (£100) x(o,534+o,036/ﬁ)+nx0,0025
E 1<f <250 (21100) x (0,534 + 0,036/\/?)+ nx0,0025
En 1<f <500 (£100) x (0,534 + 0,036/\/?)+ nx0,0025
F 1<f <600 (£100) x(0,534 + 0,036/\/?)+ n=0,0025
Fa 1<f <1000 (L/100) x (0,534 + 0,036/\/?)+ nx0,0025
BCT-B 1</ <1000 (£100) ><(0,534 +0,036/\/7)+ 2x0,0025
l 1< f <2000 (£1100) x (0,534 ¥ 0,036/\/7)+ 2x0,0025
I 1< f <2000 (£/100) x (0,534 + 0,036/\/7)+ 2x0,0025
L=Lec* Lep
wherg
Lgc |is the length of fixed cable (m);
Lp |is the length of consolidation point cord, whererpresent (m).
n = 2|for 2-connection link configurations (see Figure 6)
n = 3[for 3-connection link configurations (see Figure 6)
Table 63 — Informative propagation delay values for links with
maximum implementation at key frequencies
Maximum propagation delay
VK]
Freqyency Class
Mz A B c D E | E, | F F, | BCT- | BCT- T
B-L B-M
0f1 19,400 | 4,400 - - - - - - - - -
- 4,400 | 0,521 | 0,521 | 0,521 | 0,521 | 0,521 | 0,521 | 0,049 | 0,125 | 0,150 | 0,150
1B - - 0,496 | 0,496 | 0,496 | 0,496 | 0,496 | 0,496 | 0,047 | 0,119 | 0,142 | 0,142
100 - - - 0,491 [ 0,491 | 0,491 | 0,491 | 0,491 | 0,047 [ 0,118 | 0,141 | 0,141
250 - - - - 0,490 | 0,490 | 0,490 | 0,490 | 0,047 | 0,118 | 0,141 | 0,141
500 - - - - - 0,490 | 0,490 | 0,490 | 0,047 | 0,117 | 0,141 | 0,141
600 - - - - - - 0,489 | 0,489 | 0,047 | 0,117 | 0,141 | 0,141
1000 - - - - - - - 0,489 | 0,047 | 0,117 | 0,140 | 0,140
1600 - - - - - - - - - - 0,140 | 0,140
2 000 - - - - - - - - - - 0,140 | 0,140
7.2.10 Delay skew
The delay skew between all pairs of a 2-connection or 3-connection link shall meet the

requirements derived by the formulas in Table 64.



https://iecnorm.com/api/?name=499a129eb8460aa66ba297aaa9ccabf3

ISO/IEC 11801-1:2017 © ISO/IEC 2017 - 85—

A method of establishing a conformant link performance is to demonstrate that the margin
between the measured value and the channel limits of Table 19 are adequate to
accommodate any additional cabling components used to create a channel. This is fulfilled if
the insertion loss requirement and the propagation delay requirement for the 2-connection or

3-connection link are met.

The delay skew between all pairs of a link, with maximum implementation, at key frequencies

is given in Table 65 for information only.

Table 64 — Delay skew for 2-connection or 3-connection link

Class Frequency Maximum delay skew
MHz us
/=01 N/A
B 01<f <1 N/A
c 1</ <16 (£/100) 0,045 + % 0,001.25
D 1</ <100 (L/100) 0,045 + n x. 0,007 25
E 1<f <250 (L/100) x 0,045 ' 0,001 25
En 1</ <500 (£/100) {0,045 + n % 0,001 25
F 1</ <600 (£/460) x 0,025 + n % 0,001 25
Fa 1<f <1000 (£/100) x0,025 + nx 0,001 25
BCT-B 1</ <1000 (L1100) x0,025 + 2 x 0,001 25
| 1</ <2000 (L/1100) x 0,045 + 2 x 0,001 25
I 1</ <2000 (£/100) x0,025 + 2 x 0,001 25
L=Lec* Lep
wherg

Lgc |is the length of fixed cable (m);
Lsp |is the length of consolidation point cord, where present (m).

for 2-connection link configurations (see Figure 6)
for 3-connection linkconfigurations (see Figure 6)
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Table 65 — Informative delay skew for links with maximum implementation
Class Frequency Maximum delay skew
MHz us
A 7=0,1 N/A
B 0,1<f <1 N/A
c 1<f <16 0,044 @
D 1<f <100 0,044 @
E 1<f <250 0,044 @
EA T<f <500 0,044 7
F 1</ <600 0,026
Fa 1</ <1000 0,026 °
HCT-B-L 1</ <1000 0,004 ©
BCT-B-M 1</ <1000 0,008 ¢
| 1<f <2000 0,0142¢
I 1<f <2000 0,009 f
a8 This is the result of the calculation 0,9 x 0,045 + 3 x 0,00125.
b This is the result of the calculation 0,9 x 0,025 + 3 x 0,001 25.
¢ This is the result of the calculation 0,078 x 0,025 + 2 x 0,001 25«
d  This is the result of the calculation 0,21 x 0,025 + 2 x 0,001.25.
€ This is the result of the calculation 0,26 x 0,045 + 2 x 0,00125.
f This is the result of the calculation 0,26 x 0,025 + 2 x©,00125.
7.2.11 Unbalance attenuation and coupling attenuation
7.211.1 General
Unbajance attenuation (TCL and ELTCTL) and coupling attenuation are specified for Class |
and ¢lass Il screened systems.
7.2.11.2 Unbalance attenuation, near-end
The ynbalance attenuation near-end is measured as transverse conversion loss (TCL).
Minimum TCL requitements are applicable to Class | and |l screened systems. The TCl of a
Clasqg | or Il permanent link shall meet the requirements of Table 66.
The TCL of . each pair of a link, with maximum implementation, at key frequencies is giVen in

Tablg

67 for.information only.

The

desig

n and installation in accordance with manufacturer’s instructions.

[Cl-requirements shall be met at both ends of the cabling and shall be achieved by
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Table 66 — TCL for Class | and Il screened permanent links

Environmental classification
Class Frequency Cable pair E, E, E,
MHz screening
Minimum TCL
dB
| 1< £ <2000 unscreened pairs 60,0 —17Ig(f) @ 60,0 -17Ig(f) @ 60,0 —-17Ig(f) @
I 1< f <2000 screened pairs 50,0 - 17Ig(f) © © 50,0 - 17Ig(f) © © 50,0 —17Ig(f) 2 ¢
Il 1< £ <2000 unscreened pairs 60,0 —17Ig(f) @ 60,0 —17Ig(f) @ 60,0 —17Ig(f) @
I 1< f <2000 screened pairs 50,0 -17Ig(f) ¢ | 50,0 -17Ig(f) ®-© 50,0 - 17Ig(%)|® ©

Clalculated values of greater than 40 dB shall revert to a minimum requirement of 40 dB.
b Qalculated values of greater than 30 dB shall revert to a minimum requirement of 30 dB.
Clalculated values of less than 3 dB shall revert to a requirement of 3 dB.

Table 67 — Informative TCL values for Class | and I

screened permanent links at key frequencies

Minimum TCL
dB
Class
Frequency I I ! I
MHz (unscreened pairs) (screened pairs) (unscreened pairs) (screened pairs)
E1 E2 E3 E1 E2 E3 E1 E2 E3 E1 E2 E3
1 40,0 | 40,0 | 40,0 | 30,0 | 30;0~| 30,0 | 40,0 | 40,0 | 40,0 | 30,0 | 30,0 |[30,0
100 26,0 | 26,0 | 26,0 | 16,0 Jx16,0 | 16,0 | 26,0 | 26,0 | 26,0 | 16,0 | 16,0 |[16,0
250 19,2 | 19,2 | 19,2 | 972 9,2 9,2 | 19,2 | 19,2 | 19,2 9,2 9,2 9,2
500 14,1 | 14,1 | 14,1 4,1 4,1 4,1 14,1 | 14,1 | 14,1 4,1 4,1 4,1
1000 9,0 9,0 9.0 3,0 3,0 3,0 9,0 9,0 9,0 3,0 3,0 3,0
1600 5,5 5,5 5,5 3,0 3,0 3,0 5,5 5,5 5,5 3,0 3,0 3,0
2 000 3,9 3)9 3,9 3,0 3,0 3,0 3,9 3,9 3,9 3,0 3,0 3,0
7.2.11.3 Unbalance attenuation, far-end
The ynbalance attenuation far-end is measured as equal level transverse conversion trgnsfer
loss (ELTCTL)-

Mini

ufm ELTCTL requirements are only applicable to permanent link Classes | and Il
ELTM&@HHMWM%—FM%—%WWM%—%—' .

The

The ELTCTL of each pair of a link, with maximum implementation, at key frequencies is given
in Table 69 for information only.

The ELTCTL requirements shall be met at both ends of the cabling and shall be achieved by
design and installation in accordance with manufacturer’s instructions.
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o
(@)

alculated values of greater than 30 dB shall revert to a minimum requirement of 30 dB.
¢ (alculated values of less than 3 dB shall revert to a requirement of 3 dB.

Environmental classification
Class Frequency Cable pair E, E, E,
screening
Minimum ELTCTL
dB

| 1< <2000 unscreened pairs 44,6 — 20Ig(f) & ¢ 44,6 - 20Ig(f) & ¢ 44,6 - 20Ig(f) & ¢

I 1< f <2000 screened pairs 34,6 — 20Ig(f) b © 34,6 — 20Ig(f) b © 34,6 - 20ig(f) > ¢©

I 1< £ <2000 unscreened pairs 44,6 - 20Ig(f) > ¢© 44,6 - 20Ig(f) > ¢© 44,6 - 20Ig(f) > ¢

I 1< f <2000 screened pairs 34,6 — 20lg(f) - © 34,6 -20ig(f) > | 34,6-20lg(/]) > ©
a8 (alculated values of greater than 40 dB shall revert to a minimum requirement of 40 dB.

Table 69 — Informative ELTCTL values for Class d"and Il

permanent links at key frequencies

Minimum ELTCTL

dB
Class
Frequency I I I I

MHz (unscreened pairs) (screened pairs) (unscreened pairs) (screened pairs)

E, E, E; E, E, E; E, E, E; E, E, E;
1 40,0 | 40,0 | 40,0 | 30,0 | 30,07 30,0 | 40,0 | 40,0 | 40,0 30,0 30,0 |([30,0
100 4,6 4,6 4,6 3,0 3,0 3,0 4,6 4,6 4,6 3,0 3,0 3,0
250 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
500 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
1000 3,0 3,0 3(0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
1600 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
2 000 3,0 30 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0

7.2.11.4 Coupling attenuation

Mini

um coupling attenuation requirements are only applicable to permanent link Clagses |

and lI. Thecoupling attenuation of a permanent link that is intended to be subjected fo an
envirpnmental classification E, shall meet the requirements in Table 70.
oupting —attenuatiom—of each—pair—of —a ik, —with—mmaximurm—imptementatiom,—at  key

The

frequencies is given in Table 71 for information only.

The coupling attenuation requirements shall be met at both ends of the cabling and shall be
achieved by design and installation in accordance with manufacturer’s instructions.
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Table 70 — Coupling attenuation for a screened permanent link

Environmental classification
Frequency E, E, E;
Class MHz
Minimum coupling attenuation
dB
30 < £ < 100 50 50 60
[, 1l
100 < f < 2000 90 - 20Ig (1) 90 —20Ig(f) 100 — 20Ig (f)
Table 71 — Informative coupling attenuation values
for screened permanent links at key frequencies
Minimum coupling attenuation
dB
Class
Frequency | "
MHz
E, E, E, E, E, E
1 — — — R — —
30 50,0 50,0 60,0 50,0 50,0 60)0
100 50,0 50,0 60,0 50,0 50,0 60J0
250 42,0 42,0 52,0 42,0 42,0 52)0
500 36,0 36,0 46,0 36,0 36,0 460
1000 30,0 30,0 40,0 30,0 30,0 40J0
1600 25,9 25,9 35,9 25,9 25,9 35)9
2000 24,0 24,0 34,0 24,0 24,0 34)0
7.2.12 Alien crosstalk
7.2.12.1 General
The following alien crosstalk-requirements are applicable to Classes E,, Fp, | and Il. |Alien
crosstalk of Class F is eonsidered to be as good as the alien crosstalk performance spegified
for (lass E5. For information on alien crosstalk performance of Class E cabling| see
ISO/IEC TR 24750, “For qualification of alien crosstalk using coupling attenuation| see
7.2.12.6.
7.2.12.2 _Power sum alien NEXT
The |PS ANEXT of each pair of a 2-connection or 3-connection link shall meef the
requiféments derived by the formulas in Table 72.

The PS ANEXT of each pair of a link, with maximum implementation, at key frequencies is

given in Table 73 for information only.

The PS ANEXT requirements shall be met at both ends of the cabling.
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PS ANEXT),, of pair k is computed as follows:

~ANEXT} ; 1

N n 10
PSANEXT, =-101g 3. >.10

1=1i=1

2017

(16)

where

k is the number of the disturbed pair in the disturbed link;

i is the number of the disturbing pair in a disturbing link /;

1 is the number of the disturbing link;

N is the total number of disturbing links;

n is the number of disturbing pairs in disturbing link /

ANEXNT; ;.  is the alien near-end crosstalk loss coupled from pair i of disturbing link / fo the

pair k of the disturbed link.
Table 72 — PS ANEXT for 2-connection or 3-connec¢tion link

—

h

100MHz,avg’
e following for /> 100~\MHz:

f-100 « 7= IL1gomHz AV g f-100
400 L100MHz ,avg ' 400

minimum <7 x

here

fis thesfrequency in MHz;

4
1
L100MHz, avg =TZIL100MHz i’

i=1

1L 0omHz, i is the insertion loss of a pair i at 100 MHz.

Class Frequency Minimum PS ANEXT
MHz dB
E\a’b 1</ <100 80 — 10Ig (f)
100 < f <500 90 — 15lg (1)
F\a’b 1</ <100 95 — 10Ig (f)
100 <f <1000 105 — 15Ig ()
1< f <100 105-10Ig (/)
c
100 < f <2000 115-15Ig (/)
1< f <100 105-10Ig (/)
Cc
100 < f <2000 115-15Ig(f)
a8 PAS ANEXT at frequencies that\gorrespond to calculated values of greater than 67,0 dB shall revert|/to a
nlinimum requirement of 67,0'dB.
b Iflthe average insertion lass of all disturbed pairs at 100 MHz, IL is less than 7 dB, then subtract

¢ PS ANEXT at frequencies that correspond to calculated values of greater than 75,0 dB shall revert to a
minimum requirement of 75,0 dB.
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Table 73 — Informative PS ANEXT values for links

—-91 -

at key frequencies

Minimum PS ANEXT
dB
Frequency Class
MHz
E, Fa |
1 67,0 67,0 75,0 75,0
100 60,0 67,0 75,0 75,0
250 54,0 67,0 75,0 75,0
5600 4975 6475 475 475
1000 - 60,0 70,0 70/0
1600 - - 66,9 66,9
2 000 - - 65,5 65,5
7.2.1.3 PS ANEXTan
The PS ANEXT,, 4 of each 2-connection or 3-connection link shall"meet the requirements
derived by the formulas in Table 74.
The PS ANEXT,,  of each pair of a link, with maximum implementation, at key frequencjes is
givenin Table 75 for information only.
The S ANEXT,, 4 requirements shall be met at both’ends of the cabling.
PS ANEXT,,q is computed as follows:
n
PSANEXTa54 = 1{ > PSANEXT;, 17)
n | k=1
where
k is|the number of the disturbed pair in the disturbed link;
n is|the number of pairs in the disturbed link.
Table 74 =.PS ANEXT,, for 2-connection or 3-connection link
Clhss Frequency Minimum PS ANEXTavg a, b
MHz
| 1<f<100 82,25 - 10 Ig (f)
B 100 < < 500 92,25 — 15 Ig (/)
a Ps ANEXTCW at frequencies that correspond to calculated values of greater than 67.0 dB shall reverf to a

minimum requirement of 67,0 dB.

the following for f >100 MHz:
minimum

where
f'is the frequency in MHz;

4
1
IL100MHz, avg = Izﬂfl 00MHz, i+
i=1

If the average insertion loss of all disturbed pairs at 100 MHz, IL

100MHz,avg’

7 £-100 7= IL100MHz , avg 6 £-100

400 IL100MHz ,avg

1L 0omHz, i is the insertion loss of a pair i at 100 MHz.

is less than 7 dB, then subtract
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Table 75 — Informative PS ANEXT values for links at key frequencies

avg
Frequency Mir:::ﬁ;::ss Ea
MHz 4B avg
1 67,0
100 62,3
250 56,3
500 51,8

2017

7.2.1R.4 Power sum alien ACR-F for Class E,, Fp, I, and Il 2-connection or 3-
connection link
The |PS AACR-F of each pair of a 2-connection or 3-connection link ,shall mee}l the
requifements derived by the formula in Table 76.
The PS AACR-F of each pair of a link, with maximum implementation at' key frequenc|es is
givenin Table 77 for information only.
The PS AACR-F shall be met at both ends of the cabling.
The |PS AACR-F is computed based on AFEXT, and insertion losses of disturbing and
distugbed links.
The S AACR-F; of disturbed pair k is determined according to Equation (18).
PSAACR-F;, = PSAFEXT;, — IL;, (18)
Table 76 — PS AACR-F for 2-connection or 3-connection link
CGlass Frequency Minimum PS AACR-F
MHz dB
F, ° 1<f <500 77-20lg(f)
F.° 1<f <@ Q00 92-20Ig(f)
a,b 1<4£.<2000 102 - 20Ig(f)
|a.b 1< f <2000 102 - 20Ig(f)
8 RS AACR-F atefrequencies that correspond to calculated PS AFEXT values of greater than 67,0 dB or
1Pp2 - 15Ig(f)dBshall be for information only.
b AS AACR-F_at frequencies that correspond to calculated values of greater than 67,0 dB shall revert|to a
nlinimumirequirement of 67,0 dB.
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Table 77 — Informative PS AACR-F values for links at key frequencies

Minimum PS AACR-F

dB
Frequency Class
MHz
E, Fa | Il
1 67,0 67,0 75,0 75,0
100 37,0 52,0 62,0 62,0
250 29,0 44,0 54,0 54,0
5600 2370 3870 4870 4870
1000 - 32,0 42,0 420
1600 - - 37,9 37,9
2000 - - 36,0 36,0
7.2.12.5 PS AACR-F, 4
The PS AACR-F,,4 of each 2-connection or 3-connection link shall“meet the requirements
derived by the formulas in Table 78.
The PS AACR-Fan of each pair of a link, with maximum implementation, at key frequencjes is
givenin Table 79 for information only.
The S AACR-F,,4 requirements shall be met at bottyends of the cabling.
PS A4CR-Fy,4 is computed as follows:
PSAACR-Fygy = l[ S PSAA CR-Fk} (19)
n | k=1
where
k is|the number of the disturbgd pair in the disturbed link;
n is|the number of pairs in the disturbed link.
Table 78 —PS AACR-F,, for a 2-connection or 3-connection link
Glass Frequency Minimum PS AACR-F, 2 P ©
MHz dB
Ea 1<f <500 81-201g(f)
iB or

a As AACR—Favg at frequencies that correspond to calculated PS AFEXTavg values of greater than 67,0
1p2.=15 Ig(f) dB shall be for information only.

b PS AACR-F

avg

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—Favg for Class F, links is met if the Class F, PS AACR-F specification limits in Table 25 are met.
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Table 79 - Informative PS AACR-F values for links at key frequencies

avg
Frequency Mi;ism::C(;l-ans Ea
MHz 4B avg
1 67,0
100 41,0
250 33,0
500 27,0

7.2.1R.6 Alien crosstalk and coupling attenuation for screened links

When coupling attenuation for a link meets or exceeds the values of Table 80 the PS ANEXT
limits|are met by design.

When coupling attenuation for a link meets or exceeds the values of Table}80, the PS AACR-
F limits are met by design.

Table 80 — Alien crosstalk and coupling attenuation fof,screened links

Clags Frequency Minimum coupling attenuation to Minimum coupling attenuation to meet
MHz meet PS ANEXT limits PS AACR-F limits
dB dB
30 < f < 100 50 50
EA
100 < f < 500 90 - 20Ig(f) 90 - 20Ig(f)
30 < f <100 50 50
F
100 < f < 600 90 — 20lg(’f) 90 — 20Ig(f")
30 < f < 100 85 65
F
Al
100 < f < 1000 105 — 20Ig (/) 105 - 20Ig (/")
30 < f < 100 50 65
100 < f < 2000 90 - 20Ig (/) 105 - 20Ig (1)
30 < f < 100 50 65
I
100 < f < 2000 90 — 20Ig (/) 105 - 20Ig (1)

7.3 | Coaxial-cabling
7.3.1 General

Clause£.3 contains requirements for coaxial links of Class BCT-C

The requirements in 7.3 are given by limits computed, to one decimal place, using the formula
for a defined frequency range. The limits for the propagation delay are computed to three
decimal places. Where relevant, in the informative tables for maximum implementation at key
frequencies, L = 30,0 for Class BCT-C-L and L = 69,0 for Class BCT-C-M. The insertion loss
specifications in 7.3 have a plateau in the specified requirement. These plateaus do not
accurately depict the system performance. They have been added for measurement purposes.

7.3.2 Return loss
See 6.4.3.1.

7.3.3 Insertion loss

The insertion loss (/L) of a link shall meet the requirements in Table 81.
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The IL of a link, with maximum implementation, at key frequencies is given in Table 82 for
information only.

Table 81 — Insertion loss for link

Frequency Maximum insertion loss @
Class MHz dB
1< £ <100 L/100x(0,625 f +0,0001f)+2><0,0001f
BCT-C
100 < f < 3000 L7100 x (0,597 f+ o,oozsf)+ 2% 0,0001/
a |r sortion-locs. (II) at 'Frr\q nnnnn iee—that carrac pnnrl tocaloulatad valiiac of loco than 2 0 AR chall rovor tO a
maximum requirement of 2,0 dB.

Table 82 — Informative insertion loss values for link at key frequencies

Frequency Maximum insertion loss
MHz dB
Class BCT-C-L Class BCT-C-M
1 2,0 2,0
10 2,0 2,0
100 2,0 4,3
200 2,7 6,2
600 5,0 11,3
1000 6,6 15,0
2 400 11,1 25,0
3 000 12,7 28,5

7.3.4 Direct current loop resistance
The IDC loop resistance of a link.shall meet the requirements in Table 83.

Table 83 — DC loop resistance for link

Maximum DC loop resistance
Q
Class Class
BCT-C-L BCT-C-M
2,7 6,2

7.3.5 DC current carrying capacity
See 6.4.3.4.

7.3.6 Screening attenuation
See 6.4.3.6.

7.4  Optical fibre cabling

The attenuation of links (by reference to Figure 6 and Figure 7) at a specified wavelength
shall not exceed the sum of the specified attenuation values for the components at that
wavelength (where the attenuation of a length of cabled optical fibre is calculated from its
attenuation coefficient multiplied by its length).

For the purpose of defining link limits, the cable requirements of Table 93 and the connecting
hardware requirements of Table 136 shall be used.
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8 Reference implementation for backbone cabling subsystems

8.1

General

2017

Clause 8 contains reference implementations for campus and building backbone cabling
subsystems (see 5.3.3). For detailed information on reference implementations of other
cabling subsystems, see the appropriate premises-specific cabling design standard.

8.2 Balanced cabling

8.2.1 Component choice

The selection of balanced components will be determined by the channel lengths required and
the class-ef-apphteationstebesupported—Referto-Anrextforguidance:

The palanced cabling reference implementations described in 8.2 contain reductio

chan

specific channel lengths under such conditions (due to the effect of ambient\temper
and/gr the impact of applications supported by the cabling) it may be necessary. to either

1) s
2) p

Using the configurations of 8.2.2,

a)
b)

contdins a cross-connect at eagh end. This represents the maximum configuration for a

Key

C
C
c) Cpategory 6, components or Category 8.1 componénts provide Class E, balanced c¢
p
C
C

nel length where operating temperatures are in excess of 20 °C. In order'to ma

pecify cables with lower insertion loss specifications than those detailed in 8.2, or

ovide appropriate protection to reduce the operating temperature of the channel.

ategory 5 components provide Class D balanced cabling. performance,

ategory 6 components provide Class E balanced cabling performance,

erformance,
ategory 7 components provide Class F balanced cabling performance,

ategory 7, components or Category 8:2x¢components provide Class F, balanced ca
erformance.

Dimensions

e 8 shows the model used it6)correlate cabling dimensions specified in 8.2 wit
nel specifications in Clause\6. The backbone channel shown (either building or can

Ea, F or Fp backbone channel.
L Channel |
I Backbone cable
Distributor 1 _____ - O - Distributor
EQP cH [c EQP
Equipment Patch cord/ Patch cord/  Equipment

NS in
ntain
ature

bling

bling

h the
npus)
Class

cord jumper jumper cord

connection (mated pair)

Figure 8 — Backbone cabling model

The channel includes additional cords comprising patch cords/jumpers and equipment cords.

In Ta

ble 84 it is assumed that

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

b) a

Il the cords in the channel have a common insertion loss specification.
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In order to accommodate the higher insertion loss of cables used for patch cords, jumpers and
equipment cords, the length of the cables used within a channel of a given Class shall be
determined by the equations shown in Table 84.

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

1) The physical length of channels shall not exceed 100 m.

2) When four connections are used in a channel, the physical length of the backbone cable
should be at least 15 m.

The maximum length of the backbone cable will depend on the total length of cords to be
supparted within a channel. The maximum lengths of cords shall be set during the design
phas¢ and a management system is required to ensure that these lengths are not excdeded
during the operation of the cabling system.

Table 84 — Backbone link length equations

Implementation equations ?

Component | Class Class B Class C Class D Class E Class E, Class F Clags F,
Catggory A

I = I = INE
b b b

P 20001 550 -7 - x| 1701, -x |105-1, - x| ~ - I
I = I = INE I =

b 2000 b b b b - - .

260-17, - x| 185-/, - X 111 -1, -X|102-1[, X

ly = ly = ly = lg = ly =

6, ar 8.1 -
A 2000 260 -1, -X | 189 -1, -X [114 -1 -X|1055Y, - X | 102-17, - X

Iy = Iy = I, = T, = I, = Iy =
260 -/, - X | 190 -1, - X | 115 -1, - X106 -1, - X [ 104 -1, - X [102 -1, - X
Iy = Iy = I, = I, = I, = Iy = 1=

qr8.2 | 2000 b b b b
A 260 -/, - X | 192 -1, - X | 78 - X[ 108 -1, - X | 107 -1, - X | 102-1, - X | 107 I, - X

y 2 000

the maximum length of the backbone cable (m)
/ ombined length of patch cords/jumpers ahd“equipment cords (m)

X the ratio of cord cable insertion loss (dB/m) to backbone cable insertion loss (dB/m)

For gperating temperatures above 20°C, /, should be reduced by

1) 0]2 % per °C for screened balanced cables up to 60 °C,

2) 0]4 % per °C for unscreened balanced cables up to 40 °C,

3) 0]6 % per °C for unscfeened balanced cables between 40 °C and 60 °C.

Thesg are default values.and should be used where the actual characteristic of the cable is not known.

Manyfacturer’s op~supplier’s information shall be consulted where the intended operating temperature exdeeds
60 °d

NOTE Where channels contain a different number of connections than in the model shown in Figure §, the

fixed|cable-length is reduced (where more connections exist) or increased (where fewer connections exigt) by
2 m periconnection for Category 5 cables and 1 m per connection for Category 6, 6,, 7 and 7, cgbles.

Additionally, the NEXT, return loss (RL) and ACR-F performance should be verified.

a8 Applications limited by propagation delay, delay skew or DC resistance may not be supported if channel
lengths exceed 100 m.

8.3  Optical fibre cabling
8.3.1 General

Optical fibre components are referenced in Clauses 9, 10, and 11. The optical fibres are
defined in terms of physical construction (core/cladding diameter) and their transmission
performance Category within a cable.

Within the reference implementations of 8.3, the optical fibres used in each cabling channel
shall have the same physical construction specification and the cabled optical fibres shall be
of the same Category.
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When more than one physical construction or cabled optical fibre Category is used in a
cabling subsystem, the cabling shall be marked to allow each cabling type to be clearly
identified.

8.3.2 Component selection

The selection of optical fibore components shall be determined by the channel lengths required
and the applications to be supported. Refer to Annex E for guidance.

8.3.3 Dimensions

The channel length is limited by channel length restrictions of the cabled optical fibre
Category used, see Annex E. It should be noted that the connection system, used to
termihate optical cabling, may contain mated connecting hardware and splices (permangnt or
re-usgable) and that cross-connects may comprise re-useable splices.

In order to accommodate increased quantities of mated connections and splices,uséed within a
channel, the total length of the channel may have to be reduced to accemmodatg¢ the
additlonal attenuation.

Additjonal connections may be used if the maximum channel insertion'loss (or optical gower
budget, as applicable) of the application allows (see Annex E).

9 (Cable requirements

9.1 General

Clauge 9 specifies the minimum requirements for cables installed within generic cabling
subsystems as specified within the reference implementations in the ISO/IEC 11801 series.
The requirements in Clause 9 are specified at a tempéerature of 20 °C.

9.2 | Operating environment

For dach M, |, C or E group, the classification of a given environment is determined by the
most| demanding parameter within the <M, I, C or E group. However, the selection of
components shall be based on the specific demands of each of the parameters within the M, 1,
C or E group, which may be less demanding than the overall classification of the group.

In general, conformance to the limits and test methods specified by, and prpduct
specifications referenced in;\Clause 9 for individual transmission parameters cann¢t be
considered to provide assurance of performance when simultaneously subjected to the full
rangg of environmental conditions of a given environmental classification.

It is assumed that if a“channel is constructed entirely of components meeting requirements
basedl on a M41,C%E classification according to the reference implementations of the relpvant

part pf the ISOHEC 11801 series, then the required channel transmission performance is
achigved in'a) M 1,C4E environment based upon a statistical approach of performance

modglling-

The maintenance of functional Inprfnrmr—mr‘p under anprifir cambinations of enviranmental
conditions within a given environmental classification of Table 2 should be indicated by the
supplier. Agreement shall be reached between customer and supplier that the product
maintains transmission performance when subjected to specific combinations of
environmental conditions.

9.3 Balanced cables
9.3.1 Basic requirements

Both mechanical and electrical requirements of cables meeting the minimum requirements to
support the transmission performance Classes A through F,, BCT-B, | and Il as specified in

6.3 are given in the generic specification IEC 61156-1 and the relevant sectional
specifications detailed in Table 85.


https://iecnorm.com/api/?name=499a129eb8460aa66ba297aaa9ccabf3

ISO/I

EC 11801-1:2017 © ISO/IEC 2017 - 99 -

Table 85 — Basic requirements of balanced cables

IEC 61156-2 Multicore and symmetrical pair/quad cables for digital communications — Part 2: Symmetrical
pair/quad cables with transmission characteristics up to 100 MHz — Horizontal floor wiring —
Sectional specification
IEC 61156-3 Multicore and symmetrical pair/quad cables for digital communications — Part 3: Work area
cable — Sectional specification
IEC 61156-4 Multicore and symmetrical pair/quad cables for digital communications — Part 4: Riser cables
— Sectional specification
IEC 61156-5 Multicore and symmetrical pair/quad cables for digital communications — Part 5: Symmetrical
pair/quad cables with transmission characteristics up to 1 000 MHz —Horizontal floor wiring —
Sectional specification
IEC 6[1156-6 Multicore and symmetrical pair/quad cables for digital communications — Part 6: Symmefrical
pair/quad cables with transmission characteristics up to 1 000 MHz — Work area wiring —
Sectional specification
IEC 6[1156-7 Multicore and symmetrical pair/quad cables for digital communications — Part,7* Symmefrical
pair cables with transmission characteristics up to 1 200 MHz — Sectionakspecification for
digital and analog communication cables
IEC 6[1156-9 Multicore and symmetrical pair/quad cables for digital communications — Part 9: Cables for
channels with transmission characteristics up to 2 GHz — Sectional specification
IEC 6[1156-10 Multicore and symmetrical pair/quad cables for digital communigations — Part 10: Cableq for
cords with transmission characteristics up to 2 GHz — Sectional specification
9.3.2 Balanced cables of Category 5 through 7,, 8.1 @nd 8.2
9.3.2{1 General
In adfition to 9.3.1, the environmental, mechanicakand electrical requirements given in|9.3.2
shall be met. Measurements shall be performed<according to IEC 61156-1. In case of cgnflict
with neferenced standards, the limits in this doGument apply.
9.3.2(2 Environmental characteristics
Balanced cable shall meet mechanical and environmental requirements of the relpvant
Category in conjunction with a .coOmpleted detail specification based upon those Within

IEC 4
9.3.2

Balan
conju

1156-5-1 and IEC 61156-6~1, as appropriate.

3 Mechanical characteristics
ced cables shall ‘meet the mechanical requirements of 9.3.1 as appropria
nction with the requirements detailed in Table 86.

Table 86 — Mechanical characteristics of balanced
cables of Category 5, 6, 6,5, 7 and 7

fe in

Cable characteristics Units Requirements
1.1 Diameter of conductor? mm 0,4t00,8
1.2 Diameter over-insulated conductor® mm <1,6
1.3 Outer diameter of backbone cable mm <90
14 Tempgrature range without mechanical or °c installa}tion: 0 to +50
electrical degradation operation: -20 to +60

b

a8 Conductor diameters below 0,5 mm and above 0,65 mm may not be compatible with all connecting hardware.

Diameters over the insulated conductor up to 1,7 mm may be used if they meet all other performance
requirements. These cables may not be compatible with all connecting hardware.

9.3.2.4 Electrical characteristics
9.3.2.4.1 General

The Category 5 of this document corresponds to the Category 5e of the International
Standards referenced in Table 85.
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Category 8.2 cables are backward compatible and interoperable with cables of all other
categories. Category 8.1 cables are backward compatible and interoperable with Category 6,

and lower.

9.3.2.4.2 Characteristic impedance

Refer to IEC 61156-5, measured according to IEC 61156-1, 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.

9.3.2@43— Attenuation

For [the attenuation of Category 5 cable, the constants specified in 6.3.3.2 of
IEC §1156-5:2009 shall be used. They result in a lower attenuation than'-givgn in
IEC §1156-5:2009, 6.3.3.1 (Table 4), for example in 21,3 dB/100 m at 100 MHz.

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

9.3.2(4.4 Coupling attenuation
Scregned cables shall meet the requirements of Type Il as spegified in IEC 61156-5:2012,
and IEC 61156-9:2016, as applicable.

9.3.2{4.5 Unbalance attenuation, near-end

Unscfeened cables shall meet the requirements of level 2 as specified in IEC 61156-5.

9.3.2|5 Hybrid and multi-unit cables
9.3.2|5.1 Cable sharing

Subsystem 2, 3 and 4 cables required to support multiple signals shall meet the requirements
0of 9.3.2.5.2.

In th¢ subsystem cable 1 cabling subsystem, when more than one terminal equipment| (TE)
outlet is served by a single cable, the*near-end crosstalk of cable elements that extend tp any
two dr more outlets shall meet therequirements of 9.3.2.5.3. The requirements of 9.3/2.5.3
also apply between units of hybrid-and multi-unit cables used in either the subsystem cable 1,
2, 3 gr 4 subsystems.

9.3.2{5.2 Power summation in subsystem 2, 3, and 4 cables
Exanmples of the types of cables covered by 9.3.2.5.2 include cables with two or [more

eleme¢nts within a cable unit that are used for backbone subsystems.

Cablgs shall ‘meet the requirements for the corresponding cable Category and |[type.
Additjonally,\these cables shall meet the PS NEXT requirements for crosstalk| i.e.
IEC §1156-5.

NOTE| RS'NEXT takes the total crosstalk power into account. Therefore a higher count of adjacent pairs rgquires
a higher pair-pair NEXT to achieve the same PS NEXT.

9.3.2.5.3 Hybrid, multi-unit and cables connected to more than one terminal
equipment outlet

Examples of the types of cables that are covered by 9.3.2.5.3 include hybrid cables and multi-
unit cables and any cable connected to more than one terminal equipment (TE) outlet. The
units may be of the same type or of different types, and of the same Category or of different
Categories.

Cables shall meet the requirements for the corresponding cable Category and type.
Additionally, PS NEXT between any balanced cable unit or element shall meet the
requirements specified in IEC 61156-5.

NOTE 1 The above requirement is intended to minimize the potential for sheath sharing incompatibilities. Cables
that meet the power summation requirement for NEXT may not support services with different signalling schemes.
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The use of different applications, supported by metallic cabling, with a maximum power budget exceeding 3 dB is
not assured within a common sheath.

NOTE 2 The PS NEXT of Category 6 is 1 dB more restrictive than needed to fulfil Clause 5 using the reference
implementations of the ISO/IEC 11801 series.

9.3.2.5.4 Alien crosstalk

Cables used in class E,, Fp, | and Il channels shall meet alien crosstalk requirements for
Category 6,, 75, 8.1 and 8.2 cables, respectively, as specified in IEC 61156-5, IEC 61156-6,
IEC 61156-9, and IEC 61156-10.

9.3.2.6 Additional performance requirements for flexible cables

The gtectricatperformmanceof-thesecabtes—stratt-meet-thegeneratrequirements—forbatganced
cables as specified in 9.3.2.4 for the respective Category with the exception of atiényation
and IDC loop resistance, which are specified in 9.3.2.6.

The attenuation in decibels per 100 m and DC loop resistance shall not be more than |50 %
highdgr than specified in 9.3.2.4. The impact of this increased attenuation s, indicated in the
refer¢gnce implementations within the reference cabling design standards.

Retunn loss (RL) shall be measured on a test length of 100 m. Alternate test methodolpgies
that Have been shown to correlate with these requirements may alsg-/be used.
9.3.3 Balanced cables of Category BCT-B

9.3.3(1 General

In adfition to 9.3.1, the environmental, mechanical and{electrical requirements given in|[9.3.3
shall be met. Measurements shall be performed according to IEC 61156-1. In case of cgnflict
with fleferenced standards, the limits in this document apply.
9.3.3|2 Environmental characteristics

BCT-B cables shall meet the environmentaltequirements of balanced cables, see 9.3.2.2.

9.3.3{3 Mechanical characteristics

BCT-B cables shall meet the minimum requirements for mechanical characteristics spegified
in Taple 87.
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Table 87 — Mechanical characteristics of balanced cables of Category BCT-B
Cable characteristics Units Value
1 Diameter of conductor mm 0,4t00,82
2 Diameter over insulated conductor mm <1,6°
3 Number of conductors in a cable per pair / perquad |2/4
element
4 Screen around cable element Optional
5 Number of cables pairs >4
Etermentsmaamit quads >7
6 Screen around cable unit Optional
7 Screen around cable Required
8 Outer diameter of cable © mm <9
9 Temperature range ¢ °C installation: 0 to +50
operation: -20 to, +60Q
10 Minimum bending radius for pulling 8 times outer c¢able diameter
during installation
11 Minimum bending radius installed 4 times/Outer cable diameter
12 Fire rating According to IEC 61156-1, or in accordlance
with national or local regulations
13 Colour coding As required by local regulations or
customer, preferred IEC 60708-1
14 Cable marking As required by customer
a8 Conductor diameters below 0,5 mm and above 0,65 mm,may not be compatible with all connecting hardware.
b Dfameters over the insulated conductor up to <;7“mm may be used if they meet all other performance
requirements. These cables may not be compatible‘with all connecting hardware.
¢ Should be minimized to make best use of duetand cross-connect capacity. In case of under-carpet cablg, the
vglue is not applicable.
4 F¢r certain applications (e.g. precabling buildings in a cold climate), a cable with a lower temperature bending
performance of —30 °C may be required:
9.3.3}4 Electrical characteristics
BCT-B cables shall meet
a) the Category 7%, requirements of 9.3.1,
b) thHe attenuation requirements of IEC 61156-7, for 1 MHz < f < 1000 MHz (subject| to a

n

inimum.ef 4 dB),

c) t)'le return loss requirements of IEC 61156-7, for 600 MHz < /< 1000 MHz,

d) ml
See |

inimum rnqllirnmnnfe Qpnr‘ifind in Tabhle 88

EC 61156-7 for specifications of cables that meet these requirements.

Table 88 — Minimum transmission performance requirements BCT-B balanced pairs

Minimum coupling
Frequency . a
MHz attenuation

dB

30 < £ < 300 85

300 < f < 470 80

470 < f <1000 75

a  The channel performance of 6.3.3.12.4 is not ensured when using
minimally compliant components.
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9.3.3.5 Additional performance requirements for flexible cables

The electrical performance of these cables shall meet the general requirements for balanced
cables as specified in 9.3.3 with the exception of attenuation, DC loop resistance and return
loss (RL), which are specified in 9.3.3.5.

The attenuation in decibels per 100 m and DC loop resistance shall not be more than 50 %
higher than specified in 9.3.3. The impact of this increased attenuation is indicated in the
reference implementations within the reference cabling design standards.

Return loss (RL) shall be measured on a test length of 100 m. Alternate test methodologies
that have been shown to correlate with these requirements may also be used.

9.4 | Coaxial cables
9.4.1 General

Mechianical, electrical and environmental requirements of coaxial cables meeting\the minjmum
requifements to support the transmission performance of BCT-C cabling as'specified in 6.4
are diven in the generic specification IEC 61196-1, and the relevant sectignal specifications
detailed in Table 89.

Table 89 — Basic requirements of coaxial cables

IEC 6[1196-6 Coaxial communication cables — Part 6: Sectional specification.for CATV drop cables

Coaxial communication cables — Part 7: Sectional specification for cables for BCT cabling in
IEC 6[1196-7 accordance with ISO/IEC 15018 — Indoor drop cables for)systems operating at 5 MHz — 3
000 MHz

9.4.2 Environmental characteristics
Coaxjal cables shall meet the environmental reguirements of 9.3.2.2.

9.4.3 Mechanical characteristics

BCT-C cables shall meet the minimum>requirements for mechanical characteristics spefified
in Taple 90 for compatibility with comnectors specified in 10.3.

Table 90 — Mechanical performance requirements for coaxial BCT cables

Cable characteristics Units Value
1 Diameter of inner conductor @ mm 0,6 to 1,2
2 Diameter over dielectric @ mm 3to6
3 Outer diameterof outer conductor mm 3,5t06,5
4 Numbenrof.coaxial cable elements in a cable pairs >1
5 Outér _diameter of cable ° mm <11
6 reMpETatITe TS e ionstalla_tio_n:_O to +50

peration: =20 to +60

7 Misrliarﬂ;trrort])ending radius for pulling during 10 times outer cable diameter
8 Minimum bending radius installed 4 times outer cable diameter
9 Cable marking as required

2 Conductor diameters below 0,6 mm and above 1,2 mm may not be compatible with all connecting hardware.
The two measured values using the IEC method shall be averaged and then compared to the limit for
compliance verification.

b Should be minimized to make best use of duct and cross-connect capacity. In case of under-carpet cable, the
value is not applicable.

¢ For certain applications (e.g. precabling buildings in a cold climate), a cable with a lower temperature bending
performance of =30 °C may be required.
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9.4.4 Electrical characteristics

BCT-C cables shall meet the minimum requirements for electrical characteristics specified in
Table 91.

Table 91 — Minimum electrical performance requirements for cables of Category BCT-C

No. Electrical characteristics Units Frelt\x/llr_lezncy Requirements

1 Mean characteristic impedance Q 100 75+ 3
5< f <470 20
2 rc\lliai;iglulll returmtoss{RE o400 9B 270 < 7 <1000 .
1000 < f <3 000 12

Maximum insertion loss 1< /<3000 0,835 x \/7+0,002 5 f

f=5 4,0
f=10 4,0
f =100 8,6

3 dB/100 m f =200 12,3

Informative values at key frequencies

f =600 22,0

f.<71 000 28,9

f=2 400 46,9

f =3 000 53,2
4 |[Maximum (DC) loop resistance Q/100(m DC 9
5 |[DC current carrying capacity A DC 0,5
6 |[|Operating voltage \Y DC 72

7 ||Velocity ratio % > 66
30 < f <300 85
300 < f < 470 85
8 Minimum screening.attenuation dB 470 < £ <1000 85
1000 < f <2 000 75
2 000 < f <3 000 65
f=5 5

9 [|[Maximum transfer impedance mQ/m

f =30 5

9.5 Optical fibre cable (cabled optical fibres)
9.5.1 Mechanical and environmental characteristics

Optical fibre cable shall meet mechanical and environmental requirements of the relevant
Category in conjunction with a completed detail specification based upon those within
IEC 60794-2, IEC 60794-3 or IEC 60794-5, as appropriate.

The mechanical and environmental test methods for optical fibre cables are referenced in
IEC 60794-1-21 and IEC 60794-1-22.

Optical fibre cables used for simplex and duplex cords shall meet IEC 60794-2-51 and cables
used for cords with multiple optical fibres shall meet the relevant product specification in
IEC 60794-2.
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9.5.2 Cabled optical fibre Categories
9.5.2.1 General

The limits to be met for cabled optical fibre transmission performance are specified in
Table 92 and Table 93. Attenuation shall be measured in accordance with IEC 60793-1-40.

Table 92 — Cabled optical fibre attenuation (maximum), dB/km

Cabled optical fibre attenuation (maximum)
dB/km
OM3 a_nd OM4 OMS5 multimode OS1a single-mode 0S2 single-mode
multimode
Wavelength | 850 nm 1300 850 nm 1300 1310 1383 1550 1310 1383 155p
nm nm nm nm nm nm nm am
Aftenuation 3,5 1,5 3,0 1,5 1,0 1,0 1,0 0,4 0,4 0,4
Table 93 — Multimode optical fibre modal bandwidth
Minimum modal bandwidth
MHz x Km
Overfilled launch bandwidth Effective modal
bandwidth
Wavelength 850 nm 953 nm 1300 nm 850 nm 953 |nm
Category Nominal core diameter
um
DM3 50 1500 N/A 500 2000
DM4 50 3500 N/A 500 4700
DM5 50 3500 1850 500 4700 24y0
NOTE 1 Modal bandwidth requirements apply toisthe optical fibre used to produce the relevant cabled optical
fibre |category and are assured by the parameters’and test methods specified in IEC 60793-2-10.
NOTE 2 In addition to supporting the same 850 nm and 1 300 nm bandwidth as OM4, OM5 offers advanptage
for future applications using wavelength division multiplexing in the 850 nm to 953 nm wavelength range.

9.5.2(2 Cabled multimode optical fibres of Category OM3, OM4 and OM5

The ¢abled optical fibre,Categories designated as OM3, OM4 and OMS5 are achieved uging a
multimode, graded<index optical fibre waveguide with nominal 50/125 ym core/clagding
diameter and numerical aperture complying with A1a.2, A1a.3 and A1a.4 optical ffibre,
respgctively, of JEC 60793-2-10.

9.5.2(3 Cabled single-mode optical fibre of Categories OS1a and 0S2

The g¢abled optical fibre categories designated as OS1a and OS2 are achieved using a single-
mode_optical fibre complying with B1 3 or B6 of IEC 60793-2-50_Two cabled aptical fibre

designs are specified, one for indoor use (OS1a) and one for outdoor use (0S2).

The requirements for cabled optical fibre transmission performance are specified for the cut-
off wavelength being less than 1 260 nm when measured in accordance with IEC 60793-1-44.

NOTE If concatenating different cabled optical fibres manufactured with different optical fibre types, refer to
IEC TR 62000:2010 for additional guidance.

B6 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.
9.5.2.4 Propagation delay

A conservative conversion value for unit propagation delay of 5,00 ns/m (0,667¢) may be
used. This value can be used to calculate channel delay without verification.
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10 Connecting hardware requirements

10.1 General requirements
10.1.1  Overview

Clause 10 specifies the minimum requirements for connecting hardware installed within
generic cabling subsystems as specified within the reference implementations in the cabling
design documents.

Connecting hardware for connecting cables shall only provide direct onward attachment for
each conductor and shall not provide any contact between more than one incoming and one
outgoing conductor (e.g. bridge taps shall not be used).

Unlegs otherwise specified, this document specifies the minimum performance_ of ‘mated
conngctors as part of a link or channel. The requirements used in Clause 10 apply-to mated
conngctions. The requirements of the detail specifications for free connecters”and [fixed
conngctors referenced in Clause 10 shall also be met.

These requirements apply to individual connectors which include terminal equipment| (TE)
outlets, patch panels, consolidation point connectors, splices "and cross-connects.
Requjrements for balanced cords are provided in Clause 11.

NOTE| Clause 10 does not address requirements for devices with passive or-agtive electronic circuitry, ingluding
those [whose main purpose is to serve a specific application or to provide/compliance with other rulgs and
regulafions. Examples include media adapters, impedance matching jtransformers, terminating resistorgy, LAN
equipment, filters and protection apparatus. Such devices are outside the, scope of generic cabling and may have
signifi¢ant detrimental effects on network performance. Therefore, it is<important that their compatibility wjth the
cabling system and equipment be considered before use.

Perfogrmance of the connecting hardware shall be maintained over temperatures ranging| from
-10 °C to +60 °C.

10.1.2 Location

Conngecting hardware shall be compatible, with the environment at its intended location as
defingd by the environmental classification of 6.2.

10.1.3 Design
In addition to its primary purposg;-connecting hardware should be designed to provide

Q

a) means to identify. cabling for installation and administration as specifigd in

$O/IEC 14763-2,

means to permitiorderly cable management,

means of access to monitor or test cabling and equipment,

termination density that is space efficient, but that also provides ease of fable

a
a
d) pfotection-against physical damage and ingress of contaminants,
a
nmapnagement and ongoing administration of the cabling system,

4 r B ad-bandin
t darnu vuiTtiu

Ilg

f) al'means-toacecommeo regtirements—whenappheable:
When connections of the same mechanical type as the terminal equipment (TE) outlet are
used at the distributors, they shall meet the transmission requirements specified for the
terminal equipment (TE) outlet, and they shall meet the environmental requirements as
specified at that location. Connecting hardware should be protected from physical damage
and from direct exposure to moisture and other corrosive elements. This protection can be
accomplished by installation indoors or in an appropriate enclosure for the environment

according to the relevant IEC standard.

It shall be possible to protect connecting hardware in a non-mated state to meet the stated
environmental class of 6.2.2. Such protection can, for example, take the form of blind inserts,
protective caps or overall enclosures of the connection or connections.
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10.1.4 Operating environment
10.1.4.1 General
For information regarding the operating environment, see 9.2.

10.1.4.2 Connecting hardware for balanced cabling

Connecting hardware for balanced cabling shall meet the mechanical and transmission
performance requirements of 10.2 as appropriate in conjunction with the performance
requirements detailed in Table 94 for the relevant environmental classifications of Table 2.

Table 94 — Environmental performance specifications

for-balanced-cabling-connecting-hardware

Mechanical M, M, M, Reference

Bum a a a IEC 60512-6}2

Shock a a a NEC 60512-6}3

Vibration sinusoidal a a a IEC 60512-6{4

Tensjle strength 10N 50 N 100 N IEC 60512-14-4

Cablé clamp resistance b b 5 IEC 60512-171-4

to caple torsion

Cablé clamp resistance b b b IEC 60512-11-4

to rofation

Ingress I I, I

Partigulate IP 2X IP 6X IP 6X IEC 60529

Liquifl / Immersion IP X0 IP X5 IP X5 and X7 IEC 60529

Climatic and chemical C, C, C,

) IEC 60512-11-9 and
Ambient temperature a a a IEC 60512-11H0
oapf onarge of a a a IEC 60512-11-4

1ISO 4892-1

Solaf radiation a a a

1ISO 4892-2

Damp heat cyclic a a a IEC 60512-11}12

Fluid|resistance a a a IEC 60512-19-3

Flowlng mixed gas a a a IEC 60512-11-7

Ejectromagnetic E, E, E,

Shielding effectiveness a a a IEC 60512-23-3] and
IEC 60512-4-2 for
partial dischafge

RF a a a IEC 60512-23-3

Voltage proof a a a IEC 60512-4-1

detail specification.

NOTE Although not contained in Table 2, “weld splatter” may also be considered during the development of a

a8 Connecting hardware shall maintain mechanical and electrical performance during exposure to the relevant
environmental conditions specified in Table 2.

b Connecting hardware shall maintain mechanical and electrical performance during exposure to the relevant
environmental conditions.

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 B. All electrical requirements
shall be met before and after mechanical and environmental performance testing, as
prescribed in Annex B.
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10.1.4.3 Connecting hardware for coaxial cabling

Connecting hardware for coaxial cabling shall meet the mechanical and transmission
performance requirements of 10.4 as appropriate in conjunction with the performance
requirements detailed in Table 95 for the relevant environmental classifications of Table 2.

Table 95 — Environmental performance specifications
for coaxial cabling connecting hardware

Mechanical M, M, M, Reference
Bump a a a IEC 61169-1
Shocr& = = = TEC 61169~
Vibreltion sinusoidal a a a IEC 61169-
Tensjle strength 10N 50 N 100 N IEC 614169-
Cablé clamp resistance b b b (EC 61169-
to caple torsion
tcf)an?c:t;ﬁl(fnmp resistance b b b IEC 61169-

Ingress I I, Iy
Partigulate IP 2X IP 6X IP\6X IEC 60966-
Liquig / Immersion IP X0 IP X5 IP°X5 and X7 IEC 61169-
Climatic and chemical c, c, C,
Ambient temperature a a a IEC 61169-
2?,;1;?3?36 of a a a IEC 61169-
_ ISO 4892-1
Solaf radiation a a a
ISO 4892-2
Damp heat cyclic a a a IEC 61169-
Fluid|resistance a a a IEC 61169-
Flowlng mixed gas
corrgsion test ° ° ° IEC 61169-
Electromagnetic E, E, E,
Shielding effectiveness a a a IEC 61169-
RF a a a IEC 61169-
Voltage proof a a a IEC 61169-
NOTE Although\not contained in Table 2, “weld splatter” may also be considered during the development of a
detail specification.
a8 Qonnecting hardware shall maintain mechanical and electrical performance during exposure to the relg¢vant
ephvirommental conditions specified in Table 2.
b Connecting hardware shall maintain mechanical and elecirical performance during exposure o the relevant

environmental conditions.

10.1.4.4 Connecting hardware for optical fibre cabling

Connecting hardware for optical fibre cabling shall meet the mechanical and transmission
performance requirements of 10.5 as appropriate in conjunction with the performance
requirements detailed in Table 96 for the relevant environmental classifications of Table 2.
The IEC fibre optic connector product specifications are based on the IEC 61753 performance
standard.
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Table 96 — Environmental performance specifications
for optical fibre cabling connecting hardware

Mechanical M, M, M, Reference
Bump a a a Requested from IEC SC 86B
Shock a a a IEC 61300-2-9
Vibration sinusoidal a a a IEC 61300-2-1
Fibre and cable retention 10N 50 N 100 N IEC 61300-2-4
Torsion b b b IEC 61300-2-5
Flexing of the strain relief of fibre optic b b b I[EC 61300-2-44
devicgs
Ingresgs I, , [
Particplate IP 2X IP 6X IP 6X In development by IEC S¢ 86B
Liquid|/ Immersion IP X0 IP X5 IP X5 and X7 |In develeopment by IEC S¢ 86B
Climatic and chemical c, c, C,
Dry Heat — High Temperature a a a IEC/61300-2-18
endurgance
Change of temperature a a a IEC 61300-2-22
Solar fadiation achieved by measuring a a a 1ISO 4892-1
UV radliation ISO 4892-2
Damp|heat cyclic a a a IEC 61300-2-46
Resisf{ance to solvents and a a a IEC 61300-2-34
contaminating fluids of interconnecting
comp@nents and closures
Flowirjg mixed gas corrosion test a a a Requested from IEC SC §6B

a8 Cgnnecting hardware shall maintain mechanical and optical performance during exposure to the refevant
enyvironmental conditions specified in Table2¢

b Cdnnecting hardware shall maintain mechanical and optical performance during exposure to the relevant
environmental conditions.

10.1.p Mounting

Connlecting hardware should be designed to provide flexibility for mounting, either diregtly or
by mepans of an adapter plate or enclosure. For example, connecting hardware should|have
mourfting provisions'for placement on walls, in walls, in racks, or on other types of distriQution
framgs, and mounting fixtures.

10.1.p Instalation practices

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

The connecting hardware shall be installed to permit

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

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

The connecting hardware shall be identified according to the requirements of
ISO/IEC 14763-2. Planning and installation of connecting hardware should be carried out in
accordance with ISO/IEC 14763-2.
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NOTE 1 Some connections are used to perform a crossover function between two elements to properly configure
cabling links for transmit and receive connections.

NOTE 2 Improper termination of any balanced cable element or screen can degrade transmission performance,
increase emissions and reduce immunity.

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.

Whentwo physicatty simitar cabiing types are used I the same subsystenT, they shall be
marked in such a way as to allow each cabling type to be clearly identified. For gxample,
different performance categories, different nominal impedance and different optical fibre| core
diame¢ters should carry unique markings or colours to facilitate visual identificatign.

Connkecting hardware shall be marked or colour coded for identification purpeses. The means
of identification can be used to indicate transmission and environmental performange in
acconidance with Clause 10. The means of identification may be\an element of the
administration system.

Where a protective housing prevents the identification of the gonnecting hardware typg, the

protertive housing shall be suitably marked or colour coded.

10.2 | Category 5 through 7,4, 8.1, and 8.2 connecting hardware for balanced cabling

10.2.1 General

The following requirements apply to all connecting hardware used to provide elegtrical
connegctions with balanced cables that comply withrthe requirements of 9.3. It is desirabl¢ that
hardyare used to directly terminate balanced’cable elements be of the insulation pigrcing
conngction (IPC) type or the insulation displacement connection (IDC) type. In additipn to
thesd requirements, connecting hardware used with screened cabling shall be ip full
complliance with ISO/IEC 14763-2.

ecting hardware should be designed in such a way that the untwisted length in a pable
element, resulting from its tepmination to connecting hardware is as short as posgible.
cting hardware should-permit a minimum length of exposed pairs between the end of
ble sheath and the .point of termination. In addition, only the length of cable sheath
requifed for termination\ and trimming should be removed or stripped back. These
recommendations ar€ ‘provided to minimize the impact of terminations on transmission
performance and are not intended to constrain twist length for cable or jumper construction.

Earthiing requiréments and screen continuity considerations are specified in ISO/IEC 14763-2.

Performance marking

cting hardware intended for use with balanced cabling should be marked to desi

visible during installation and do not replace other markings specified in 10.1.7,

ISO/IEC 14763-2 or those required by local codes or regulations.
10.2.3 Mechanical characteristics

Connecting hardware intended for use with balanced cabling shall meet the requirements
specified in Table 97.
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Table 97 — Mechanical characteristics of connecting hardware for use
with balanced cabling

Mechanical characteristics Requirement Component or test
standard
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
Category 6 screened Mating dimensions and gauging IEC 60603-7-5
Physical Category 6, unscreened | Mating dimensions and gauging IEC 60603-7-41
a imensions
) TE only) Category 6, screened Mating dimensions and gauging | IEC 60603-7-51
Category 7 screened Mating dimensions and gauging IEC 60603-7-7(1
Category 7, screened Mating dimensions and gauging IEC 60608-7-71 N
Category 8.1 screened Mating dimensions and gauging IEC 60603-7-81
Category 8.2 screened Mating dimensions and gauging IEC.60603-7-82 hi
Cable termination compatibility
INominal conductor diameter — mm 0,5t0 0,652 -
Patching ¢ Stranded or solid conductots -
Cable type Jumpers Stranded or solid conductors -
Other Solid conductors; -
INominal Categories 5 and 6 0,7 to 1,4 °.¢
iameter of
insulated Categories 6,, 7, 7, and -
b) | ¢onductor BCTgB AT A 0,7 to 156 ° ©
mm B
Terminal equipment (TE) 3
INumber of outlet Visual inspection
onductors
Other >2xn(n=1,2,3,..)
Cable outer Outlet <20
iameter -
hm Free connecton (plug) <9°¢
A ¢ t ¥ Mechanical and environmental Annex B and
€ans 1o connect screQ performance ISO/IEC 14763-2
Mechanical operation’ (durability)
bl Non-reusable IDC 1 IEC 60352-3 or IEC 60352-4
Cable
lermination Reusable IDC > 20 IEC 60352-3 or IEC 60352-4
cycles)
Non-reusable IPC 1 IEC 60352-6
c
) Jumpér termination (cycles) >200°9 IEC 60352-3 or IEC 60352-4
IEC 60603-7 (unscreened)
TE-type interface (cycles) > 7501 or
IEC 60603-7-1 (screened)
Other connections > 200 Annex B
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It is not required that connecting hardware be compatible with cables outside of this range. However, when
cables with conductor diameters as low as 0,4 mm or as high as 0,8 mm are used, special care should be
taken to ensure compatibility with connecting hardware to which they connect.

Use of the free connector (plug) specified in series IEC 60603-7 is typically limited to cables having insulated
conductor diameters in the range of 0,8 mm to 1,0 mm.

It is not required that connecting hardware be compatible with cables outside of this range. However, when
cables with insulated conductor diameters as high as 1,6 mm are used, special care should be taken to
ensure compatibility with connecting hardware to which they connect.

Free connectors (plugs) shall be compatible with the solid or stranded cable selected for work area or
equipment cords.

¢ Applicable only to individual cable units.

fIf]it is intended to use screened cabling, the connector should be designed to terminate the screefi, There
mpy be a difference between connectors designed to terminate balanced cables with overall screens,only, as
ofposed to cables having both individually screened elements and an overall screen (see Annex-D),

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

In[installations where other factors, such as BCT applications (see ISO/IEC 11801-4)/take preferencq over
the backward compatibility offered with IEC 60603-7-7 and IEC 60603-7-71, the\interface specified in
IEIC 61076-3-104 may be used.

' If|backwards compatibility is not required, the free connector (plug) specifiéd i IEC 61076-3-110 may be
uged.

I Sge IEC 60512-99-001 for information on PoE support for unmating under.tead.

Where the design of the TE interface allows and<is required by the environnjental
classification of the location, the protective housing(for’ TE outlets shall meet the mechanical
and physical requirements of IEC 61076-3-106, Variant 04, by the use of appropriate irjserts
(IEC p1754-20-100).

10.2.E Electrical characteristics
10.2.4.1

Free| and fixed connectors (plugs and jacks) that are physically intermatgable
(e.g. |[EC 60603-7 series) shall bexbackward compatible with those of different performance
Categories. Table 98 does not imply intermateability of diverse connector types allowed in this
document (e.g. IEC 61076-3-104 fixed connectors are not intermateable with I[EC 610[76-3-
110 free connectors).

General

Backward compatibilityxmeans that the mated connections with free and fixed conngctors
(plugp and jacks) from different categories shall meet all of the requirements for the Jower
catedory component. See Table 98 for a matrix of backward compatible mated free and|fixed
conngctors (pldg>and jack) performance that is representative of backward compgtible
connegctivity,
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Table 98 — Matrix of backward compatible mated free and fixed connector
(plug and jack) performance

Fixed connector (jack) performance at the TE

a

Not in

Cluding alien crosstalk.

Category 5 | Category 6 | Category 6, |Category 8.1 | Category 7 | Category 7, |Category 8.2
Category 5 |Category 5 Category 5 Category 5 Category 5 Category 5 Category 5 Category 5
§ Category 6 Category 5 Category 6 Category 6 Category 6 Category 6 Category 6 Category 6
:;-5 Category 6A |Category 5 |Category 6 |Category 6, |Category 6, |Category 6, 2 |Category 6, |Category 6,
‘§ Category 8.1 |Category 5 |Category 6 |Category 6, |Category 8.1 |Category 6, @ |Category 6A |Category 8.1
g Cate+ory 7 |Category 5 |[Category 6 |Category 6, ® |Category 6,  [Category 7  |Category 7 A(&G gory 7
§ Cate+ory 7A |Category 5 |Category 6 |Category 6, [Category 6, |Category 7 Categorz 7 “cate gory 7,
Caterory 8.2 |Category 5 |Category 6 |Category 6, (Category 8.1 |Category 7 Cat’e\gp'y\l;

Conngecting hardware intended for use with balanced cabling shall“meet the perform
rements of 10.2.4.2 irrespective of the mating interface used) '‘Connecting hardware
sted with terminations and test leads that match the nominal characteristic impedan
pes of cable that they are intended to terminate (see 9,3):

requi
be te
the ty

.2

10.2.E)
In Taple 99 to Table 129, requirements are provided for a range of frequencies. Perfornj

Performance requirements

valugs at discrete frequencies are provided for reference only.

Table 99 —(Return loss

ance
shall
ce of

ance

Minimum return loss 2
dB
Frequency
Connector category
MHz
7, and
5 6 6 7 A 8.1 8.p
A BCT-B
1<A<100 | 60 - 20 Ig(H - - - - - -
1<<250 - 64 - 20 Ig(/f) - - - - -
1 <<500 - - 68 - 20 Ig(/) - - — -
1 <<600 - - - 68 — 20 Ig(/f) - - -
1<k 1000 - - - - 68 - 20 Ig(f)° - —
1</ 2000 — - — - - 72 - 20 1g(N°[72 - 2q 1g(H)°
2 Return loss at frequencies that correspond to calculated values of greater than 30,0 dB shall revert to a
minimum requirement of 30,0 dB.
b Calculated values below 10,0 dB revert to a 10,0 dB plateau.
¢ Calculated values below 12,0 dB revert to a 12,0 dB plateau.
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Table 100 — Informative return loss values for connector at key frequencies

Minimum return loss
dB
Frequency
Connector category
MHz
7, and
5 6 6 7 A 8.1 8.2
A BCT-B
1 30,0 30,0 30,0 30,0 30,0 30,0 30,0
100 20,0 24,0 28,0 28,0 28,0 30,0 30,0
250 — 16 0 200 200 200 24 0 24
500 - - 14,0 14,0 14,0 18,0 18,0
600 - - - 12,4 12,4 16,4 16,4
1000 - - - - 10,0 12,0 120
1600 - - - - - 12,0 120
2000 - - - - - 12,0 120
Table 101 — Insertion loss
Friequency Maximum insertion loss 2
MHz dB
Connector.category
7, and
6 A
5 6 A 7 BCT-B 8.1 8.2
1k £<100 0,04,/1 - - 2 - - -
1k f<250 - | o02/r - - - - -
1k r<500 - - 002ys - - 0021 -
1k f<600 - = - 0,02\/? - - B
14 <1000 - - - - 0,021 - 0,02y
\ N - - - 0,006 494/ f + N
500|< /<2000
0,000 605 1
- - - N - - 0,02y +
1000 < 1 £ 2,000 \/?
0,000 5( f —1000)

2 Insertion loss at frequencies that correspond to calculated values of less than 0,1 dB shall revert to a
requirement of 0,1 dB maximum.
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Table 102 — Informative insertion loss values for connector at key frequencies

Maximum insertion loss
dB
Frequency
MHz Connector category
7, and
5 6 6 7 A 8.1 8.2
A BCT-B
1 0,10 0,10 0,10 0,10 0,10 0,10 0,10
100 0,40 0,20 0,20 0,20 0,20 0,20 0,20
250 = 032 032 032 032 032 032
500 - - 0,45 0,45 0,45 0,45 0,4
600 - - - 0,49 0,49 0,52 0,49
000 - - - - 0,63 0,81 0,6
600 - - - - - 1,23 1,1
2000 - - - - - 1,50 1,39
Table 103 — Near-end crosstalk (NEXT)
Minimum NEXT-
dB
Krequency
MHz Connector.category
b
54 62 6,° 7é 7,° 8.1 8.2
<f<100 83 — _ - - - - -
201g(y)
<f< 250 94 - - — _
- 201g(/) 94 - 201g(f) 94 — 201g(f)
250 < £< 500 - - 4604 - - - 46,04 - -
301g(f/250) 301g(f7250)
<f<600 - - - 102,4 — 116,3 — - 4
1519(/) 2019() 116,3 — 201g(f)
60p < <1000 - - - 60,73 — - 4
- 401g(1/600) 116,3 - 2019()
50p < <2000 — - - - - 37 - -
401g(f/500)
1000 < <1600 - - - - - - 56,3
90Ig(f71[000)
1600 < /<2000 - - - - - - 37,93 -
401g(//1(600)
a8 NEXTvat frequencies that correspond to calculated values of greater than 75,0 dB shall revert to a minimum

requirement of 75,0 dB.

requirement of 80,0 dB.

NEXT at frequencies that correspond to calculated values

of greater than 80,0 dB shall revert to a minimum
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Table 104 — Informative NEXT values for connector at key frequencies

Minimum NEXT
dB
Frequency
MHz Connector category
5 6 6, 7 7, 8.1 8.2
1 75,0 75,0 75,0 75,0 75,0 80,0 80,0
100 43,0 54,0 54,0 72,4 75,0 54,0 76,3
250 - 46,0 46,0 66,4 68,3 46,0 68,3
500 - - 37,0 61,9 62,3 37,0 62,8
600 - - - 60,7 60,7 33,8 60,[7
1000 - - - - 51,9 25,0 56,8
1600 - - - - - 16,8 37,0
2p00 - - - - - 12,9 34.(1
Table 105 — Power sum near-end crosstalk (PS/NEXT)
(for information only)
Minimum PS NEXT™®
dB
Hrequency
MHz Connector category
5 6 6, 7 7a 8.1 8.2
1<r<100 80 - B - - - - -
201g(f)
1< /<250 - 90 - 90 - - - _ -
20ig() | 201g(h) 90 - 201g(/)
250 < £< 500 - _ 42,04 - - - 42,04 - -
301g(f/250) 301g(f7250)
1< /<600 - - - 99,4 - 113,3 - - 113, -
151g(f) 201g(f) 201g(/)
57,73 - - 113,8 -
600 <= 1000 - - - - 401g(f1600) 201g(/)
[ _ _ _ _ 33 - _
500 < <2000 401g(f71500)
- - - - - - 53,3 -
1040 << 1600 901g(f/1000)
- - - - - - 34,98 -
16(d0 < fr= 2000 401g(s/{ 600)
a RSWEXT at frequencies that correspond to calculated values of greater than 72,0 dB shall reverf to a

minimum requirement of 72,0 dB.
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Table 106 — Informative PS NEXT values for connector at key frequencies

Minimum PS NEXT
dB
Frequency
MHz Connector category
5 6 6, 7 7, 8.1 8.2
1 72,0 72,0 72,0 72,0 72,0 72,0 72,0
100 40,0 50,0 50,0 69,4 72,0 50,0 72,0
250 - 42,0 42,0 63,4 65,3 42,0 65,3
500 - - 33,0 58,9 59,3 33,0 5913
600 - - - 57,7 57,7 29,8 577
1000 - - - - 48,9 21,0 53|3
1600 - - - - - 14,8 349
2000 - - - - - 8,9 311
Table 107 — Far-end crosstalk (FEXT)
Minimum FEXT®
dB
Arequency
MHz Connectoy’category
b b
54 6° 6,2 72 7,° 8.1 8.2
1</<100 75,1 - _ - - - - -
201g(/)
1</<250 - 83,1 - - - - - -
201g(/)
1</<500 - - 831 -20 - - - -
l9(/)
1</<600 - - - 90 - _ - -
151g(/)
1 /<1000 - - - _ 103,9 - - 103,9 -
201g(r) 201g(/)
1 /<2000 = - - - - 83,1-20 -
l9(/)
1040 < /<1600 - - - - - - 43,9 -
901g(f71000)
1600 < /<2000 - - - - - - 25,52 -
401g(f/1600)
FEXT satfrequencies that correspond to calculated values of greater than 75,0 dB shall revert to a minimum
refguirement of 75,0 dB.

FEXT at frequencies that correspond to calculated values of greater than 80,0 dB shall revert to a minimum
requirement of 80,0 dB.

For connectors,

the difference between FEXT and ACR-F

is minimal.

requirements are used to model ACR-F performance for links and channels.

Therefore,

connector

FEXT
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Table 108 — Informative FEXT values for connector at key frequencies

Minimum FEXT
dB
Frequency
MHz Connector category
5 6 6, 7 7, 8.1 8.2
1 75,0 75,0 75,0 75,0 75,0 80,0 80,0
100 35,1 43,1 43,1 60,0 63,9 43,1 63,9
250 - 35,1 35,1 54,0 55,9 35,1 55,9
500 - - 29,1 49,5 49,9 29,1 49]9
600 - - - 48,3 48,3 27,5 483
1000 - - - - 43,9 23,1 43)9
1600 - - - - - 19,0 25)5
2000 - - - - - A 21)6
Table 109 — Power sum far-end crosstalk (PS’FEXT)
(for information only)
Minimum PS FEXT 2
dB
Frequency
MHz Connector category
5 6 6, 7 N 8.1 8.1
1<f£<100 72,1 - - - - - - -
201g(/)
1</<250 _ 80,1 - - - - - -
201g(y)
1</<500 _ _ 80,1 - - - - -
201g(y)
1</<600 - < - 87 — 151g(f) - - -
Il </<1000 - - - _ 100,9 — - 100,9 —
201g(/) 201d("
Il </<2000 N - - - - 80,1 —20Ig(f) -
1000 < /<1600 - - - - - - 40,9 -
90Ig(f71000)
1600 < /<2000 - - - - - - 22.5p —
401g(/71600)
P§ FEXT) at frequencies that correspond to calculated values of greater than 72,0 dB shall revert| to a
mjnimum requirement of 72,0 dB.

For connectors, the difference between PS FEXT and PS ACR-F is minimal. Therefore, connector PS FEXT
requirements are used to model PS ACR-F performance for links and channels.
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Table 110 — Informative PS FEXT values for connector at key frequencies

Minimum PS FEXT
Frequency dB
MHz Connector category
5 6 6, 7 7a 8.1 8.2
1 72,0 72,0 72,0 72,0 72,0 72,0 72,0
100 32,1 40,1 40,1 57,0 60,9 40,1 60,9
250 - 32,1 32,1 51,0 52,9 32,1 52,9
500 - - 26,1 46,5 46,9 26,1 46)9
600 - - - 45,3 45,3 24,5 45)3
1000 - - - - 40,9 20,1 40)9
1600 - - - - - 16)0 2215
2000 - - - - - 141 18)6
Table 111 — Input to output resistance
Maximum input to output/resistance
mQ
Ffequency Connectorscategory
5 6 6, 7 7a 8.1 4.2
DC 200 200 200 200 200 200 200
Table 112 — Input to output resistance unbalance
Maximum input to output resistance unbalance
mQ
Frequency Connector category
5 6 6, 7 75 8.1 4.2
DC 50 50 50 50 50 50 0
Table 113 — DC current carrying capacity
Minimum DC current carrying capacity ® °
A
Frequency Connector category
5 6 6, 7 7, 8.1 8.2
DC 0,75 0,75 0,75 0,75 0,75 0,75 0,75
a8 Applicable for an ambient temperature of 60 °C.
b Applicable to each conductor including the screen, if present.
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Table 114 — Propagation delay

Maximum propagation delay @
ns
Frequency
MHz Connector category
5 6 6, 7 7, 8.1 8.2
1</<100 2,5 - - - - — —
1</<250 - 2,5 - - - - —
1</<500 - - 2,5 - - - -
I < /<600 - - - 2,5 - - -
1</<1000 - - - - 2,5 - —
1</<2000 - - - - - 2)5 4,5
a8 This parameter shall be met by design.
Table 115 — Delay skew
Maximum delay skew+?
L ns
Frequency
MHz Connector category
5 6 6, 7 7 8.1 §.2
l </<100 1,25 - - - - — -
I < /<250 - 1,25 - - - - —
I < /<500 - - 1,25 - - - —
I < /<600 - - - 1,25 - - —
1</<1000 - - - - 1,25 - -
1</<2000 - — - - - 1,25 1125
a8 This parameter shall be met by design.
Table 116 — Transverse conversion loss (TCL)
Minimum transverse conversion loss (TCL)
dB
Frefjuency.
MHz Connector category
b b
5@ 6° 6,° 7° 7,° 8.1 8.2
1</<100 66 - 201g(/) - - - - - -
1</<250 - 68 - 201g(/) - - - - -
1</<500 - - 68 - 201g(f) - - - -
1</<600 - - - 68 - 201g(/f) - - -
1</<1000 - - - - 68 - 201g(/) - -
1</<2000 - - - - - 74 - 201g(f) | 74 - 201g(/)
@ TCL at frequencies that correspond to calculated values of greater than 50,0 dB shall revert to a minimum
requirement of 50,0 dB.
b TCL at frequencies that correspond to calculated values of greater than 40,0 dB shall revert to a minimum
requirement of 40,0 dB.
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Table 117 — Informative TCL values for connector at key frequencies

Minimum transverse conversion loss (TCL)

dB
Frequency
MHz Connector category
5 6 6, 7 7, 8.1 8.2
1 50,0 50,0 50,0 50,0 50,0 40,0 40,0
100 26,0 28,0 28,0 28,0 28,0 34,0 34,0
250 - 20,0 20,0 20,0 20,0 26,0 26,0
500 - - 14,0 14,0 14,0 20,0 20,
600 - - - 12,4 12,4 18,4 18,4
000 - - - - 8,0 14,0 14,0
600 - - - - - 9,9 9,9
P 000 - - - - - 80 8,(
Table 118 — Transverse conversion transfer loss (TCTL)
Minimum transverse conversion transfer loss (TCTL)
dB
Freguency
MHz Connector category
52 6° 6,° 72 7,° 8.1° 8.2
1<Jf<100 66 — 20 Ig(f) - - - - - -
1 <] <250 - 68 — 20 Ig(/) - - - - -
1 <] <500 - - 68 - 20 Ig(h) - - - -
1 <|r< 600 - - > 68 - 20 Ig(f) - - -
1<f<1000 - - - - 68 - 20 Ig(y) - -
1</<2000 - - - - - 78 - 20 1g(/) | 78 - 20[1g()
a8 TCTL at frequencies that corrgspond to calculated values of greater than 50,0 dB shall revert to a minjmum
refquirement of 50,0 dB.
b TETL at frequencies that Gerrespond to calculated values of greater than 40,0 dB shall revert to a minjmum
refquirement of 40,0 dB-
Table 119 — Informative TCTL values for connector at key frequencies
Minimum transverse conversion loss (TCTL)
dB
Freguency
ALl Connectorcateaor
e GCennecterecateger y
5 6 6, 7 7, 8.1 8.2
1 50,0 50,0 50,0 50,0 50,0 40,0 40,0
100 26,0 28,0 28,0 28,0 28,0 38,0 38,0
250 - 20,0 20,0 20,0 20,0 30,0 30,0
500 - - 14,0 14,0 14,0 24,0 24,0
600 - - - 12,4 12,4 22,4 22,4
1000 - - - - 8,0 18,0 18,0
1600 - - - - - 13,9 13,9
2000 - - - - - 12,0 12,0
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Table 120 — Transfer impedance (screened connectors only)
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Maximum transfer impedance

Q
Frequency
MHz Connector category
5 6 6, 7 7a 8.1 8.2
1<f<10 0,1 0.3 0,1 0.3 0,1 03 0,05 03 0,05 f0:3 0,05 f0.3 0,05 103
10 < f< 80 0,02 f 0,02 f 0,02 f 0,01 f 0,01f 0,01/ 0,01/
Table 121 — Informative transfer impedance values
(screened connectors only) at key frequencies
Maximum transfer impedance
Q
Frlequency
MHz Connector category
5 6 6, 7 7 8.1 8.2
1 0,10 0,10 0,10 0,05 0,05 0,05 0,05
10 0,20 0,20 0,20 0,10 0/10 0,10 0,10
80 1,60 1,60 1,60 0,80 0,80 0,80 0,80
Table 122 — Coupling attenuation (screened connectors only)
Minimum coupling attenuation
dB
Frequency
MHz Connector category
5 6 64 7 7 8.1 8.2
30[< f< 100 > 45,0 > 45,0 » 45,0 > 45,0 > 45,0 85 -20Ig(f) | 85 - 2Q1g(/)
10Q < /<, 2 _ 85 - 201g(N85 - 20Ig(f) | 85 - 201g(f) | 85— 20Ig(f) | 85 - 20Ig(f) | 85 - 2Qlg(f)
Jy Is the upper frequency of the\Class.
Table 123 — Informative coupling attenuation values
(screened connectors only) at key frequencies
Minimum coupling attenuation
dB
Flequency
MHz Connector category
5 6 6, 7 s 8.1 8.2
30 45,0 45,0 45,0 45,0 45,0 55,5 55,5
100 45,0 45,0 45,0 45,0 45,0 45,0 45,0
250 - 37,0 37,0 37,0 37,0 37,0 37,0
500 - - 31,0 31,0 31,0 31,0 31,0
600 - - - 29,4 29,4 29,4 29,4
1000 - - - - 25,0 25,0 25,0
1600 - - - - - 20,9 20,9
2000 - - - - - 19,0 19,0
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Table 124 - Insulation resistance

Minimum insulation resistance
MQ
Frequency Connector category
5 6 6, 7 7, 8.1 8.2
DC 100 100 100 100 100 100 100
Table 125 — Voltage proof
Minimum voltage proof
. \
Electrical Frequenc
dharacteristics q y Connector category
5 6 6, 7 7y 8.1 8.2
Condpctor to conductor DC 1000 1000 1000 1000 000 1000 000
Condpctor to test panel DC 1500 1500 | 1500 | 15000 ) 1500 | 1500 | {500
(and $creen, if present)
Table 126 — Power sum alien near-end crosstalk (PS ANEXT)
Minimum power sum alien{near-end crosstalk (PS ANEXT)
dB
Frequency
MHz Connector category
6,° )8 8.1° 8.2°
1</<500 110,5 - 201g(/) - - -
1</<1000 - 125,5 - 201g(/) - -
1<1<2000 - - 135,5 - 201g(/) 135,5 - 201g(/)
a8 PH ANEXT at frequencies that correspond to calculated values of greater than 72,0 dB shall reverf to a
mjnimum requirement of 72,0 dB:
b PH ANEXT at frequencies that correspond to calculated values of greater than 84,0 dB shall reverf to a
mjnimum requirement of 84,0 dB.
Table. 127 — Informative PS ANEXT values at key frequencies
Minimum power sum alien near-end crosstalk (PS ANEXT)
dB
Frequency
MHz Connector category
6 7 8.1 82
A A
1 72,0 72,0 84,0 84,0
100 70,5 72,0 84,0 84,0
250 62,5 72,0 84,0 84,0
500 56,5 71,5 81,5 81,5
1000 - 65,5 75,5 75,5
1600 - - 71,4 71,4
2000 - - 69,5 69,5
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Table 128 — Power sum alien far-end crosstalk (PS AFEXT)
Minimum power sum alien far-end crosstalk (PS AFEXT) ¢
dB
Frequency
MHz Connector category
6,° 758 8.1° 8.2"
1< <500 107 - 20 Ig(f) - - -
1<£<1000 - 122 - 20 1g(y) - -
1< /<2000 - - 131 - 20 Ig(/) 128,8 - 20 Ig(/)
a8 PB AFEXT at frequencies that correspond to calculated values of greater than 72,0 dB shall reverf to a
mjnimum requirement of 72,0 dB.
b PE AFEXT at frequencies that correspond to calculated values of greater than 84,0 dB shall réverf to a
mjnimum requirement of 84,0 dB.
¢ Fo¢r connectors, the difference between PS AFEXT and PS AACR-F is minimal. Therefore, connector
PE AFEXT requirements are used to model PS AACR-F performance for links and channels.
Table 129 - Informative PS AFEXT values at key ffequencies
Minimum power sum alien far-end-crosstalk (PS AFEXT)
dB
Frequency
MHz Connectorcategory
6, 7 8.1 8.2
1 72,0 72,0 84,0 84,0
100 67,0 72,0 84,0 84,0
250 59,0 72,0 83,0 80,8
500 53,0 68,0 77,0 74,8
1000 - 62,0 71,0 68,8
1600 - - 66,9 64,7
2000 - - 65,0 62,8
10.2.p Additional réquirements
10.2.5.1  3-connector permanent links
If the| consolidation point link of a Class F, 3-connection permanent link (see Figure 7)|uses
cablg in accordance with IEC 61156-5, the connecting hardware at the connection|B in
Figurg 7 requires NEXT and PS NEXT performance that is 6 dB better than the Category 7,
requifements specified in Table 103 and Table 105.

10.2.

5.2 Cross-connections without cords/jumpers

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, crosstalk, return loss and unbalance attenuation (near-end, TCL) of
such devices shall not exceed 6 dB worse than the minimum values specified in 10.2.4.2.
Cross-connections with "internal" switching that replaces jumpers or patch cords are an

exam

ple of such devices.
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10.3 BCT-B connecting hardware

The performance of BCT-B connecting hardware shall meet the requirements for Category 7,
connecting hardware as specified in 10.2.4 with the exception of coupling attenuation, which

is specified in 10.3.

The coupling attenuation of BCT-B connecting hardware shall meet the requirements in

Table 130.

Table 130 — Coupling attenuation for BCT-B connecting hardware

Frequency Minimum coupling attenuation 2
MHz dB
30 <f<100 > 85,0
100 < <1000 125 - 20 Ig(f)
The channel performance of 6.3.3.12.4 is not ensured when using minimally
compliant components.

10.4 | Connecting hardware for use with coaxial cabling for BCT applications
10.4.1 General requirements

The following requirements apply to all connecting hardware used to provide eleg
conngctions with balanced cables that comply with the réguirements of 9.4. In additi

thesd requirements, connecting hardware used with/ sereened cabling shall
complliance with ISO/IEC 14763-2.

10.4.2 Performance marking

Connlecting hardware intended for use with balanced cabling should be marked to desi
transmission performance at the discretion of 'the manufacturer. The markings, if any, sh

visible during installation and do not\ feplace other markings specified
ISO/IEC 14763-2 or those required by loeal codes or regulations.

10.4.3 Electrical characteristics

In Taple 131 to Table 135, requirements are provided for a range of frequencies. Perfornj

valugs at discrete frequencies are provided for reference only.

Table 131 — Formulae for return loss limits for BCT-C connecting hardware

trical

on to
im full

jnate
bl be
D.1.7,

ance

Category Frequency Minimum return loss
MHz dB
1</<2000 23,0
BET-C )
2 000 < /<3000 23 - 73Ig(f/2000)
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Table 132 — Return loss limits for BCT-C connecting hardware at key frequencies

Frequency Minimum return loss

MHz dB

5 23,0

10 23,0

100 23,0

200 23,0
1000 23,0
£2UUU £9,U
2400 17,2
3000 10,0

Table 133 — Formulae for insertion loss limits for BCT-C connecting hardware

Category Frequency Maximum insertion loss
MHz dB
BCT-C 1<f£<3000 0,000 x £, 0,10 min.

Table 134 — Insertion loss limits for BCT-C connecting hardware at key frequencies

Frequency Maximum insertion loss

MHz dB

1 0,10

10 0,10

100 0,10
200 0,10
1.000 0,10
2000 0,20
2400 0,24
3000 0,30

Table #35'- Screening attenuation limits for BCT-C connecting hardware

Frequency Minimum screening
attenuation
MHz dB
30 < f <300 85
300 < f < 470 80
470 < £ <1000 75
1000 < f <3 000 55

10.5 Optical fibre connecting hardware
10.5.1 General requirements

The requirements of 10.5.3 apply to all connecting hardware used to provide connections
between optical fibre cables described in 9.5.2.
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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. Connector end-faces shall be inspected for
contamination with low resolution microscopes, according to ISO/IEC 14763-3 and cleaned, if
necessary. Prior to any connection being made, the connector end-faces shall be re-inspected
to verify that the cleaning has been effective. The quality of plugs on the test cords may be
inspected using the inspection requirements as stated in Annex B of ISO/IEC 14763-3:2014.

Additionally, all optical ports should comply with IEC 60825-2.

10.5.

2 Marking and colour coding

Consistent coding of connectors and adapters, for example by colour, should be used to

Ident y UUIIIIGUt;UIIO bUtVVCUII
o different cabled multimode optical fibre types, and

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

In ad
corre

NOTE
regula

NOTE

2 The following colour codes apply to IEC 62664 series LC duplex gonnectors but can also be us
other ¢onnector types.
Multimode 50 pm: Beige
Single-mode PC: Blue
Single-mode APC: Greef

10.5.

All m
serie
with

NOTE
All s

IEC §1754 series and shall, provide the optical performance of Table 136 and Table 1
conjul(nction with the optical fibres of 9.5.2.3. The mechanical and environmental cond

speci
in m
IEC €
NOTE

ct polarity is maintained for duplex links.

1 These markings are in addition to, and do not replace, other markings required by local co
ions.

B Mechanical and optical characteristics

ultimode connections shall be in accordance with a published standard in the IEC 6
5 and shall provide the optical performance of Table 136 and Table 137 in conjurn

1 This requirement does not specify dimensions.

ngle-mode connections y'shall be in accordance with a published standard i

ied in IEC 61758-021-2 shall be applied. Where the connecting hardware is to be
bre extreme .environments the mechanical and environmental conditions specifi
1753-021-3%r IEC 61753-1-3 provide appropriate references.

2 This requirement does not specify dimensions.

Table 136 — Attenuation of connecting hardware for optical fibre

rules

dition, keying and the identification of optical fibre positions may be used to ensur¢ that

les or

ed for

1754
ction

he optical fibres of 9.5.2.2. The\mechanical and environmental conditions specified in
IEC §1753-022-2 shall be applied.

the
37 in
tions
used

Bd in

nlr_\firal characteristics Maximum-attenuation
dB
Mated connectors 0,75
Splice 0,3

Table 137 — Return loss of optical fibre connecting hardware

Optical characteristics Minimum return loss
dB
Multimode 20,0
Single-mode PC 35,0
Single-mode APC 60,0
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Where the design of the TE interface allows and as required by the environmental
classification of the location, the protective housing for TE outlets shall meet the mechanical
and physical requirements of IEC 61076-3-106, Variant 04, by the use of appropriate inserts
(IEC 61754-20-100).

10.6 Connecting hardware in accordance with IEC 60603-7 series
Where the cabling design standards specify the use of connecting hardware in accordance
with the IEC 60603-7 series, they shall be as referenced in Table 138.

Table 138 — Electrical characteristics of terminal equipment
outlets intended for use with balanced cabling

Electrical characteristics of the Requirement Component or teist
terminal equipment outlet standard
Interface type Frequency range
MHz
Catedory 5 unscreened DC, 1 to 100 All IEC 60603-7-2
Catedory 5 screened DC, 1 to 100 All IEC 60603-7-3
Catedory 6 unscreened DC, 1 to 250 All IEC 60603-7-4
Catedory 6 screened DC, 1 to 250 All IEC 60603-7-5
Catedory 6, unscreened DC, 1 to 500 All IEC 60603-7-41
Catedory 6, screened DC, 1 to 500 All IEC 60603-7-51
Catedory 7 screened DC, 1 to 600 All IEC 60603-7-7 §
Catedory 7, screened DC, 1to 1000 All IEC 60603-7-71 }
Catedory 8.1 screened DC, 1 to 2000 All IEC 60603-7-81
Catedory 8.2 screened DC, 1 to 2000 All IEC 60603-7-82 f

a8 In| installations where other factors, such as<BCT applications (see ISO/IEC 11801-4), take preferencq over
the backward compatibility offered with ({\EC 60603-7-7 and IEC 60603-7-71, the interface specified in
IHC 61076-3-104 may be used.

Pin anhd pair grouping assignments shall be as shown in Figure 9 or Figure 10.

AW

2l sl b sl el 71 6l

—

IEC

Figure 9 — Pin grouping and pair assignments for IEC 60603-7 series interface for
Categories 5, 6, 6, and 8.1 (front view of fixed connector (jack), not to scale)
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AT

2l sl al slel 21 el

Pl NN

VL T\

Hesignations 1, 2, 3, 4, 5, 6, 7 and 8 for Categories 5, 6, and 6A.

Connecting hardware in accordance with IEC 61076-3-104

Pin and pair grouping assignments shall be as shown in Figure11.

NOTE

/NN

LATCH

ol L5l 6l

i I
VooV

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

Figure 11 — Pin grouping and pair assignments for the IEC 61076-3-104 interface

Cc

10.8

htegories 7, 7,,'8.2 and BCT-B (front view of fixed connector (jack), not to scal

Connecting*hardware in accordance with IEC 61076-2-101 (Type D, 4 poles)

The pin grouping and pair assignments shall be as shown in Figure 12.

Pin designations 1, 2, 3, 4!, 5!, 6!, 7 and 8 are used for Categories 7, 7, , 8.2 and BCT-B, ‘and corrgspond

ure 10 — Pin grouping and pair assignment for the IEC 60603-7,series interface|for
Categories 7, 7,5, 8.2 and BCT-B (front view of fixed connectorijack), not to scalg)

for
E)

IEC

Figure 12 — Four position connector pin and pair assignments for IEC 61076-2-101

10.9

connecting hardware (front view of male connector)

Connecting hardware in accordance with IEC 61076-2-109 (Type X, 8 poles)

The pin grouping and pair assignments shall be as shown in Figure 13.
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