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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 1: General requirements

FOREWORD

~ N —

nternational ‘Standard ISO/IEC 11801-1 was prepared by subcommittee 25: Interconnectiop
f information technology equipment, of ISO/IEC joint technical committee 1: Informatio
bchnology~

Tlhis 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

ISO (the International Organization for Standardization) and IEC (the International Electrotechnica
Commission) form the specialized system for worldwide standardization. National bodies that are memblers

ISO or IEC participate in the development of International Standards through technical committees establishe
by the respective organization to deal with particular fields of technical activity. ISO and IEC technicg
committees collaborate in fields of mutual interest. Other international organizations, governmental and nor
governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology,
ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

258

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, g
international consensus of opinion on the relevant subjects since each technical committee has representatio
from all interested IEC National Committees and ISO member bodies.

==}

[}

IEC, ISO and ISO/IEC publications have the form of recommendations for intérnational use and are accepte
by IEC National Committees and ISO member bodies in that sense. While _atl)yreasonable efforts are made {
ensure that the technical content of IEC, ISO and ISO/IEC publications istaceurate, IEC or ISO cannot be hel
responsible for the way in which they are used or for any misinterpretatianyby any end user.

[eNe)

In order to promote international uniformity, IEC National Committees and ISO member bodies undertake f
apply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their national an
regional publications. Any divergence between any ISO, IEC or ISO/IEC publication and the correspondinlg
national or regional publication should be clearly indicated innthe latter.

Q. O

ISO and IEC do not provide any attestation of conformity.”Independent certification bodies provide conformi
assessment services and, in some areas, access to|[E€ marks of conformity. ISO or IEC are not responsibl
for any services carried out by independent certification bodies.

O <

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

No liability shall attach to IEC or ISO“\or. its directors, employees, servants or agents including individug
experts and members of their technical.committees and IEC National Committees or ISO member bodies fq
any personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect, ¢
for costs (including legal fees) and “€xpenses arising out of the publication of, use of, or reliance upon, th
ISO/IEC publication or any other|EC, ISO or ISO/IEC publications.

D = =

Attention is drawn to thesnormative references cited in this publication. Use of the referenced publications (s
indispensable for the correet application of this publication.

—_

Attention is drawn.tg the possibility that some of the elements of this ISO/IEC publication may be the subje
of patent rights. {SO and IEC shall not be held responsible for identifying any or all such patent rights.

=)

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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) addition of coaxial cabling component requirements for Category BCT-C;

f) addition of cabled optical fibre Categories OS1a and OM5;

g
h

) removal of optical fibre classes;

) 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.

1

o=~ >

hisdocument has been drafted i accordance with the ISOAECT pirectives, Fart £.

list of all parts in the ISO/IEC 11801 series, published under the general title Infortnatiop
pchnology — Generic cabling for customer premises, can be found on the IEC website.

he contents 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:

F
[

)

hysical layer requirements for the applications listed in~nAnnex E have been analysed t
getermine their compatibility with cabling classes $§pecified in this document. Thes

pplication requirements, together with statistics concerning premises-specific topologies an
cabling models of the supported standards, have been used to develop the requirements fd
halanced, coaxial and optical fibre cabling.

s a result, generic cabling defined within thistdocument:

)

igure 1 shows the schematic and contextual relationships between the standards relating t

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

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

applications developed by technical committees of the IEC, by subtommittees d
ISO/IEC JTC 1, by study groups of ITU-T, for example for LANs and ISDN, and b
IEEE 802;

planning and installation guides and other standards which take into“account the needs ¢
specific applications for the configuration and the use of cabling systems on custome
premises (e.g. ISO/IEC 14709 series, ISO/IEC 14763 series, ISO/IEC 30129, and ISO/IE
18598).

specifies balanced cabling channel and link Classes A, B, C, D, E, E5, F, Fp, | and

meeting both the requirements ‘of standardized applications and to support th
development and implementation of future applications;

specifies balanced cabling channel and link Class BCT-B to support the delivery of BC
applications;

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

specifies optical fibte cabling meeting the requirements of standardized applications an
exploiting compenent capabilities to ease the implementation of applications developed i
the future;

invokestcomponent requirements and specifies cabling implementations that ensur
performance of links and of channels that meet or exceed the requirements for cablin
classes.

()

—

= & O O V)= —

D —

=)

W

D

1

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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A 4

ISO/IEC 14763-2

ISO/IEC 18598

ISO/IEC 30129

CABLING DESIGN
TECHNICAL
SPECIFICATIONS and
TECHNICAL REPORTS

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

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
o Generic Cabling: ISO/IEC 147633
eneral Requirements ISO/IEC 11801-4
ISQUAEC 118015
Examples
ISO/IEC 11801-6

IEC

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

Tlhis document refers to International Standards for components and test methods whereve
dppropriate International Standards ate available.

—
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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 1: General requirements

1—Scope

his part of ISO/IEC 11801 specifies requirements that are common to the other partscefith
5O/IEC 11801 series. Cabling specified by this document supports a wide range of service
mcluding voice, data, and video that may also incorporate the supply of power.

= 4

Tlhis document specifies:

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

K) channel transmission and environmental performance requirements,

d) link performance requirements,

d) backbone cabling reference implementations in support of the parts of the ISO/IEC 1180
series,

¢) component performance requirements, referring to“available International Standards fd
components and test methods where appropriate,

—h

test procedures to verify conformance to, the cabling transmission performanc
requirements of the ISO/IEC 11801 series.

N
spipported by ISO/IEC 11801-1 incorporate the requirements of this document as part of their individu
cpnformance requirements.

 addition, this document provides_infermation regarding the applications supported by th
abling channels.

(@]

2 Normative references

Tlhe following documents (arne referred to in the text in such a way that some or all of the
content constitutes requirements of this document. For dated references, only the editio
cited applies. For undated references, the latest edition of the referenced document (includin
any amendments) applies.

FC 60352-2, . Solderless connections — Part 2: Crimped connections — General requirements
bst methods.,and practical guidance

—_ o~

FC 60352-3, Solderless connections — Part 3: Solderless accessible insulation displacemer
onneegtions — General requirements, test methods and practical guidance

Q

OTE This document does not contain specific conformance requirements. The cabling design documents

4%

=

[

hl

14

- =

[(®]

~

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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IEC 60512-4-1, Connectors for electronic equipment — Tests and measurements — Part 4-1:
Voltage stress tests — Test 4a: Voltage proof

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:
Yramic Siress tests — 165t 6C. SHOCK

EC 60512-6-4, Connectors for electronic equipment — Tests and measurements — Part, 6-4:

—

ynamic stress tests — Test 6d: Vibration (sinusoidal)

FC 60512-11-4, Connectors for electronic equipment — Tests and measurements.~ Part 11-4:
limatic tests — Test 11d: Rapid change of temperature

o

EC 60512-11-7, Connectors for electronic equipment — Tests and measurements — Part 11-1:
limatic tests — Test 11g: Flowing mixed gas corrosion test

j— ~N —

EC 60512-11-9, Connectors for electronic equipment — Tests and-measurements — Part 11-9:
limatic tests — Test 11i: Dry heat

o

IEC 60512-11-10, Connectors for electronic equipment {~ Tests and measurements
Rart 11-10: Climatic tests — Test 11j: Cold

FC 60512-11-12, Connectors for electronic equjptment — Tests and measurements
art 11-12: Climatic tests — Test 11m: Damp heat, cyelic

e

FC 60512-16-4, Connectors for electronic equipment — Tests and measurements — Part 16-4:
lechanical tests on contacts and terminations — Test 16d: Tensile strength (crimpe
onnections)

Q= —
Q.

IEC 60512-17-4, Connectors for electronic equipment — Tests and measurements — Part 17-4:
Gable clamping tests — Test 17d: Cable clamp resistance to cable torsion

FC 60512-19-3, Electromechanical components for electronic equipment — Basic testin
rocedures and measuring smethods — Part 19: Chemical resistance tests — Section 3: Teq
9c — Fluid resistance

-
~ Q

EC 60512-23-3, Electromechanical components for electronic equipment — Basic testin
rocedures and nmreasuring methods — Part 23-3: Test 23c: Shielding effectiveness
onnectors and.accessories

[oMke]
—- KQ

EFC 60512-99-001, Connectors for electronic equipment — Tests and measurements
art 99-001" Test schedule for engaging and separating connectors under electrical load
est 99a:*Connectors used in twisted pair communication cabling with remote power

_ e
1

FC-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-
ay, unshietaed, freeand 1ixed Conmectors, for aata ransmissSions Wit frequercies up, t
500 MHz

=

FC 60603-7-51, Connectors for electronic equipment — Part 7-51: Detail specification fg
-way, shielded, free and fixed connectors, for data transmissions with frequencies up t
00 MHz

O Qo —
O

<

FC 60603-7-71, Connectors for electronic equipment — Part 7-71: Detail. _specification fg
-way, shielded, free and fixed connectors, for data transmission with [frequencies up t
000 MHz

(@]
O

=~

S

FC 60603-7-81, Connectors for electronic equipment — Part 7:8% Detail specification fg
-way, shielded, free and fixed connectors, for data transmissions with frequencies up t
000 MHz

N Qo —
O

S

FC 60603-7-82, Connectors for electronic equipment ~\Part 7-82: Detail specification fg
-way, 12 contacts, shielded, free and fixed connéctors, for data transmission with
equencies up to 2 000 MHz

= —

IEC 60793-1-40, Optical fibres — Part 1-40: Measurement methods and test procedures
Attenuation

FC 60793-2-10, Optical fibres — Part 2-10.\Product specifications — Sectional specification fg
ategory A1 multimode fibres

(9}
=

FC 60793-2-50, Optical fibres — Rart2-50: Product specifications — Sectional specification fg
ass B single-mode fibres

Q
=

FC 60794-1-21, Optical fibrescables — Part 1-21: Generic specification — Basic optical cabl
test procedures — Mechanical test methods

D

)

FC 60794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical cabl
test procedures — Environmental test methods

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

=S

FC 60794-2-51, Optical fibre cables — Part 2-51: Indoor cables — Detail specification fd
implexsanhd duplex cables for use in cords for controlled environment

(%))

EC-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


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

-18 — ISO/IEC 11801-1:2017 © ISO/IEC 2017

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

EFC 61076-3-104, Connectors for electrical and electronic equipment — Product requirement
Part 3-104: Detail specification for 8-way, shielded free and fixed connectors for\dat
ransmissions with frequencies up to 2000 MHz

|
[2]

~
D

IEC 61076-3-106, Connectors for electronic equipment — Product requirementsc= Part 3-10§:
Rectangular connectors — Detail specification for protective housings for ,uSe with 8-waly
shielded and unshielded connectors for industrial environments incorporating.the IEC 60603-[7
series interface

IEC 61076-3-110, Connectors for electronic equipment — Product requirements — Part 3-11(Q:
Detail specification for shielded, free and fixed connectors for—data transmission with
frequencies up to 3000 MHz

EC 61156 (all parts), Multicore and symmetrical pair/quad.cables for digital communications

EFC 61156-1, Multicore and symmetrical pair/quad cables. for digital communications — Part 1:
beneric specification

Q

EFC 61156-2, Multicore and symmetrical pair/quat~cables for digital communications — Part 2:
ymmetrical pair/quad cables with transmission”characteristics up to 100 MHz — Horizonte
oor wiring — Sectional specification

~ (p —
—

FC 61156-3, Multicore and symmetrical pair/quad cables for digital communications — Part 3:
Vork area cable — Sectional specification

=

EFC 61156-4, Multicore and symmetrical pair/quad cables for digital communications — Part 4:
iser cables — Sectional specification

-

FC 61156-5:2009, Multieore and symmetrical pair/quad cables for digital communications
art 5: Symmetrical pair/quad cables with transmission characteristics up to 1000 MHz
orizontal floor wiring.= Sectional specification

FC 61156-5:2009/AMD1:2012

IEC 61156-5-M MMulticore and symmetrical pair/quad cables for digital communications
Rart 5-1: Symmetrical pair/quad cables with transmission characteristics up to 1000 MHz
Horizontalfloor wiring — Blank detail specification

IEC61156-6, Multicore and symmetrical pair/quad cables for digital communications — Part §:
Symmetrical pair/quad cables with transmission characteristics up to 1000 MHz — Work arep
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)

EFC 61196-1, Coaxial communication cables — Part 1. Generic specification — General,
efinitions and requirements

o —

FC 61196-6, Coaxial communication cables — Part 6: Sectional specification for CATV drop
clables

=

FC 61196-7, Coaxial communication cables — Part 7: Sectional specification for cables fg
CT cabling in accordance with ISO/IEC 15018 — Indoor drop cables for Systems operating &
MHz — 3000 MHz

O 0 =
—

EC 61300-2-1, Fibre optic interconnecting devices and passive components — Basic test angd
neasurement procedures — Part 2-1: Tests — Vibration (sinusoidal)

S

FC 61300-2-4, Fibre optic interconnecting devices and passive components — Basic test ang
neasurement procedures — Part 2-4: Tests — Fibre/cable-etention

S

FC 61300-2-5, Fibre optic interconnecting devices and-passive components — Basic test anf
heasurement procedures — Part 2-5: Tests — Torsion

S

EC 61300-2-9, Fibre optic interconnecting devices and passive components — Basic test and
neasurement procedures — Part 2-9: Tests +>Shock

S

~

FC 61300-2-18, Fibre optic interconnecting devices and passive components — Basic tes
nd measurement procedures — Part.2-18: Tests — Dry heat — High temperature endurance

QD

~

FC 61300-2-22, Fibre optic intérgonnecting devices and passive components — Basic tes
nd measurement procedures = Part 2-22: Tests — Change of temperature

QD

~

FC 61300-2-34, Fibre optic interconnecting devices and passive components — Basic tes
nd measurement procedures — Part 2-34: Tests — Resistance to solvents and contaminating
uids of interconnecting components and closures

= Q

~

FC 61300-2-44,Fibre optic interconnecting devices and passive components — Basic tes
nd measurement procedures — Part 2-44: Tests — Flexing of the strain relief of fibre opti
evices

QD
9]

Q.

~~

FC 61300-2-46, Fibre optic interconnecting devices and passive components — Basic tes
dndmeasurement procedures — Part 2-46: Tests — Damp heat, cyclic

I—r\ (oY B X o

93 UIIJO'1, Fl'blb' U[J-llllb I.IItUlbUIIIIb'th.Ily U'CVI.bb'b dll(.l’ [JdDDI'Vb' bUIII[JUIIb'IItO - Pb‘lfulllldllb
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

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

<

FC 62664-1-1, Fibre optic interconnecting devices and passive components — Fibre opti
onnector product specifications — Part 1-1: LC-PC duplex multimode connectors terminate
n IEC 60793-2-10 category A1a fibre

[elKe)
200

—

18O 4892-1, Plastics — Methods of exposure to laboratory light sourceS — Part 1: Genera
duidance

50 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

IBO/IEC 14763-2, Information technology — Implementation and operation of custome
premises cabling — Part 2: Planning and installation

=

SO/IEC 14763-3, Information technology — Implementation and operation of customs
remises cabling — Part 3: Testing of optical fibre cabling

W T —
~

Terms, definitions, abbreviations and symbols

[4%]

.1 Terms and definitions

-

or the purposes of this document, the*following terms and definitions apply.

3.1.1

dministration

ethodology defining the_‘documentation requirements of a cabling system and it
ntainment, the labellingiof*functional elements and the process by which moves, addition
nd changes are recorded

(2]

.1.2
lien crosstalk
sfignal coupling‘from a disturbing pair of a channel to a disturbed pair of another channel

ote 1 to entryy” "This also applies to the signal coupling from a disturbing pair within a link or component, used fo
cleate a channel, to a disturbed pair within a link or component, used to create another channel.

ote 2 torentry: This is also known as exogenous crosstalk.

13

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
ttenuation
ecrease in magnitude of power of a signal in transmission between points

ote 1 to entry: Attenuation indicates the total losses on cable, expressed as the ratio of power output t6 powg

=

1.7

ttenuation to alien crosstalk ratio at the far-end
ifference, in decibels, between the alien far-end crosstalk loss from a_disturbing pair of g
hannel and the insertion loss of a disturbed pair in another channel

ote 1 to entry: This also applies to the calculation using the alien far-end crosstalk loss from a disturbing pa
ithin a link or component, used to create a channel, and the insertion loss of a-disturbed pair within a link ¢
cpmponent, used to create another channel.

= =

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

.1.8

ttenuation to crosstalk ratio at the far-end

ifference, in decibels, between the far-end crosstalk loss from a disturbing pair of a channg
nd the insertion loss of a disturbed pair of the same channel

ote 1 to entry: This also applies to the calculation using the far-end crosstalk loss from a disturbing pair within
ihk or component, used to create a channel, and the insertion loss of a disturbed pair within the link or component
of the same channel.

.1.9

ttenuation to crosstalk ratio at thelnear-end
ifference, in decibels, between:the near-end crosstalk loss from a disturbing pair of g
hannel and the insertion loss of‘a@’disturbed pair of the same channel

[Y)

=]

ote 1 to entry: This also applies\to the calculation using the near-end crosstalk loss from a disturbing pair with
al link or component, used to ‘create a channel, and the insertion loss of a disturbed pair within the link ¢
cpmponent, of the same chanhel.

.1.10

verage power siin alien near-end crosstalk loss
Iculated average of the power sum alien near-end crosstalk loss of the pairs of a disturbef
hannel

=

ote 1 to_entry: This also applies to the calculation using the pairs within a link used to create a channel.

ote/2 to entry: This is also known as average power sum exogenous near-end crosstalk loss.

A1

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


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

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

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
jaundmg enfrance Tacility
f

I

cility that provides all necessary mechanical and electrical services and which compliesiwith
| relevant regulations, for the entry of telecommunications cables into a building

3.1.17
dable
dssembly of one or more cable units in an overall sheath

3.1.18
cdable element
smallest construction unit in a cable

E)XAMPLE Balanced pair, quad, single fibre, or coaxial pair.

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

3.1.20
dable unit
slingle 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

dabling

slystem of telecommunications cables, cords and connecting hardware that supports th
connection of information technology equipment

]

3.1.22

dabling design document
relevant International Standard or Technical Report for cabling design developed by
IBO/IEC JTC 1/SC 25

3.1.23
dampus
premises coptaining one or more buildings

3.1.24
dampus backbone cable
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

130
onnection
ated device or combination of devices including terminations used to connect cables gr
ble elements to other cables, cable elements or application-specific equipment

mponent normally attached to a cable or mounted on a piece of apparatus (excluding a
dapter) for joining separable parts of a cabling system

=

.1.32

.1.33
onsolidation point

nnection point in the horizontal cabling subsystem betwéen a floor distributor and a terming
quipment outlet

.1.34
onsolidation point cord
bling between the consolidation point and the terminal equipment outlet(s)

.1.35

onsolidation point link
art of the permanent link between the“floor distributor and the consolidation point, including
the connecting hardware at each end

ble, cable unit or cable.element with a minimum of one termination

.1.37

oupling attenuation

ratio, in decibels;7of the differential power in the signal pairs to the power generated by th
xcited comman.mode currents

[

.1.38
ross-connect
assive connection between cabling subsystems using a patch cord or jumper

4920
S JJ

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

P

B Y4
quipment cord
rd connecting one end of the cabling subsystem in a distributor to transmission equipfment

.1.43

quipment interface
oint at which application-specific equipment can be connected to the generic cabling
etwork access cabling

=

.1.44
xternal network interface
termination point providing demarcation of external telecommunications service provision

.1.45

flxed connector

alanced cabling jack, coaxial adapter (integrated with er\housing a coaxial free connector
r optical fibre adapter (integrated with or housing an optical fibre free connector)

.1.46
free connector
alanced, coaxial, or optical fibre cabling plug

.1.47
functional performance
I¢vel of transmission performance that-is able to support the intended Class of applications
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ssembly of twg or'more cable units of different types in an overall sheath

.1.50

information and communications technologies
roupy,-of applications wusing information and communications (telecommunicationg)
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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3.1.53

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

3.1.55
ipterface
oint at which connections are made to the generic cabling

alanced cabling socket connector

.1.57

4%

echanical feature of a connector system, which guarante€s polarization or prevents th
connection to an incompatible socket or optical fibre adaptet

3.1.59
link

transmission path between two cabling system interfaces, including the connections at each
egnd

3.1.60

lpngitudinal conversion loss

lpgarithmic ratio, expressed in decibels,-of the common mode injected signal at the near-enfd
to the resultant differential signal at the near-end of a balanced pair

3.1.61

lpngitudinal conversion transfer loss
Ipgarithmic ratio, expressedyin decibels, of the common mode injected signal at the near-en(d
tp the resultant differential;signal at the far-end of a balanced pair

3.1.62
ulti-unit cable
alanced cable{containing more than four pairs

.1.63
etwork*access cable
ble tohnecting an external network interface to a generic cabling distributor

.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

anel at a distributor presenting the interface(s) of cabling subsystems to facilitat
dministrative moves and changes using patch cords or jumpers

14

—

ote 1 to entry: The panel also enables interfaces to be connected to transmission equipment usingnterconne
cprds.

.1.69

ermanent link

transmission path between distributors or between distributor 1 and theterminal equipmer
utlet including the connections at both ends

—

ote 1 to entry: The permanent link does not include TE area cords, equipment“Cords, patch cords and jumper:
but includes the connection at each end. It can include an optional consolidatién point.

.1.70

ower sum alien far-end crosstalk loss

ower sum of the signal coupling between multiple distlirbing pairs of one or more channels

links or components and a disturbed pair of another channel, link or component, measured 3t
the far-end

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

.1.71

ower sum alien near-end crosstalk loss

ower sum of the signal coupling betwé€en multiple disturbing pairs of one or more channelg,
links or components and a disturbed\pair of another channel, link or component, measured at
the near-end

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

.1.72

ower sum attenuation'toalien crosstalk ratio at the far-end

ifference, in decibels; between the power sum alien far-end crosstalk loss from multiple

isturbing pairs of ene or more channels, links or components and the insertion loss of g
isturbed pair in @another channel, link or component

ote 1 to entry:</Fhis is also known as power sum attenuation to exogenous crosstalk ratio at the far-end.

.1.73

ower sum attenuation to crosstalk ratio at the far-end

ifference, in decibels, between the power sum far-end crosstalk loss from multiple disturbin
airs of a channel, link or component and the insertion loss of a disturbed pair in the sam
chranmet, fimk-orcomponernt

[ JC®]

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

ide circuit

tywo diametrically facing conductors in a quad that form a pair
3.1.79

siplice
bining of conductors or optical fibres, generally from separate sheaths

—

3.1.80
Elecommunications outlet
rminal equipment outlet
xed connecting device which provides an interface to the terminalequipment

ote 1 to entry: The term telecommunications outlet is used in some of the' other parts of the ISO/IEC 1180
bries, while the term terminal equipment outlet is used in this document.

N

S
3.1.81
terminal equipment

egquipment at an outlet used to access information pfovided by transmission equipment

bst interface

3.1.82
t
Ipcation where a connection between test equipment and the cabling to be tested occurs

3.1.83

tie cables

dptional fixed cables connecting distributors of the same hierarchical level which are installe
im addition to the basic hierarchical topology

3.1.84

transmission equipment

ctive equipment used\to distribute information from distributors to other distributors and t
utlets

.1.85
transverse caonversion loss
ratio between the common mode signal power and the injected differential mode signal power

.1.86
twisted pair

hle element that caonsists of two insulated conductors twisted fngn‘rhpr in a determine
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


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

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

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)
D buitding distributor
BEF building entrance facility
B-ISDN broadband ISDN
BO broadcast outlet
[¢] connection
GATV community antenna television
gD campus distributor
agP consolidation point
GSMA/CD carrier sense multiple access with collision detection
DAB digital audio broadcasting
OcC direct current
OCE data circuit terminating equipment
ORL distributed return loss
OTE data terminal equipment
OvB digital video broadcasting
OvB-C digital video broadcasting — cable
OvB-S digital video broadcasting — satellite
OvB-T digital video broadcasting — terrestrial
Bl equipment interface
BLTCTL equal level TCTL
gMC electromagnetic compatibility
HO equipment outlet
QP transmission equipment
HEXT far-end crosstalk (loss)
fis for further study
HOIRL fibre optic inter-repeater link
[ 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

EXT near-end crosstalk (loss)

F optical fibre

physical contact

L permanent link

MD physical media dependent sublayer

S AACR-F power sum attenuation to alien crosstalk ratio at the far-end
S AACR-Fayg average power sum attenuation to alien crosstalk ratio’at the far-end
S ACR power sum attenuation to crosstalk ratio

S ACR-F power sum attenuation to crosstalk ratio at the far-end

S ACR-N power sum attenuation to crosstalk ratio at the near-end

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

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

S ANEXT power sum alien near-end crosétalk (loss)

S ANEXT4yg average power sum alien near-end crosstalk (loss)

S FEXT power sum FEXT (loss)

S NEXT power sum NEXT (less)

VC polyvinyl chloride

L return loss

(M [ TW W W T P W WP W WP TV WP WO WO Z
O O

subscriberieonnector (optical fibre connector)

3CP servigeseoncentration point

30 sefvice outlet

TCL transverse conversion loss

TCTL transverse conversion transfer loss

TE terminal equipment

| test interface

1O telecommunications outlet

TEP=PMD twisted pair phycir‘nl 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

=k oz S~ o= ox T

= N

VP

(@)

[3%]
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clable
channel
connector
d

ord cable

Ipcal

.3.2 Indices

ratio of the CP cable attenuation to the fixed horizontal cable attenuation
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 charadteristic, measured from the connector at the floar
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 of th
pairs in the Same channel or link

[

index-to_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

index to denominate a locally measured characteristic

4l

NOTTIT
remote

term

imdextodenomimatescating of theassocratedparameter
index to denominate a characteristic measured at a distance

index to indicate a terminating condition

4 Conformance

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

: ! : : : i : v l

1 h " h ' H " N
Y ¢ ] [c] YO
< Pt > > »i<
1 1 1 1
' Cabling subsystem 4! Cabling subsystem 3 ' Cabling subsystem Cabling subsystem 1 © Terminal

equipment (TE)
area
IEQ

Figure 2 — General functional elements

—

hese comprise

terminal equipment (TE) outlet,

consolidation point (CP),

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

other subsystem cables (2, 3 and 4 in Figure 2),

other distributors (2, 3 and 4 in Figure 2).

sroups of these functional elements are conpected together to form cabling subsystems.

QO . O Q9 O T Q
— — = — -~

=

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

he presence of, and the terms applied to, each of the functional elements are specified i
ne cabling design standards.

-

onnections between cabling” subsystems are either active, requiring application-specifi
quipment, or passive. Ceonnection to application-specific equipment adopts either a
terconnect or a cross-econnect approach (see Figure 3 and Figure 4). Passive connection
etween cabling subsystems are generally achieved using cross-connections by way of eithe
atch cords, jumpers_or splices.

D O

In the case ofcentralized cabling, passive connections in the distributors are achieved b
sing cross-connections or interconnections. In addition, for centralized optical fibre cabling,
i$ possible to-create connections at the distributors using splices although this reduces th

bility of\the cabling to support re-configuration.

=)

= & I 0O

D <<

Equipment cord Cabling subsystem
EQP [C \ J {c]

[c

o]

Cabling subsystem Cabling subsystem
IEC

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

.2 Interfaces

quipment interfaces to generic cabling are located at the ends of each subsystem.) An
istributor may have an equipment interface to an external service at any port and _mady us
ither interconnects as shown in Figure 3 or cross-connects as shown in Figure 4. Th
onsolidation point does not provide an equipment interface to the generic cablingysystem.

QD
U0 <<

-

igure 5 shows the potential equipment interfaces to the cabling subsystems:

—

est interfaces to generic cabling are located at the ends of eaeh subsystem and 4
onsolidation points, where present. Figure 5 shows the potential test\interfaces to the cabling
ubsystems.

o -

Cabling subsystem 1
El El El

¢ ¢ Consolidation TE¢
Distributor 1 point
-1| | : :
EQP cH @ C TE
| 1 | |

Cabling subsystems 2, 3 and 4
El El El El

Distributor n ¢ l ¢ Distributor n-1
1

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

e

) 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),

) 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

1
¢

o Q

(@]

]

.3.2 Cabling subsystems n 2 2
he cabling subsystems n (for n = 2) extend from distributor » to distributor n - 1.\Whep
resent, the subsystem includes

) the cables n,

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

) the connecting hardware on which the cables »n are terminated (at, distributor n ang
distributor n - 1).

Ilthough equipment cords are used to connect the transmission (equipment to the cablin

(&)

n

1
I

V

5
1

3
b

5.3.3.2 Campus backbone cabling subsystem

d) the campus backbone cables,

b) components in building entrance facilities,

distributors cofinected to it:

ubsystem, they are not considered part of the cabling subsystem because they can b
pplication specific.

[4%

.3.3 Common subsystems
.3.3.1 General

he following subsystems and associated distributors” are used in two or more parts of th
50/IEC 11801 series and are detailed here to allow the relevant references to be made.

4%

Vhen present, the campus backbone cabling subsystem includes

) the jumper and patch cords at the campus and building distributors (usually located in
separate buildings),

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

[

.3.3.3 Building-backbone cabling subsystem
he building backbone cabling subsystem extends from building distributor to the following

) in ISOAEC 11801-2: floor distributor,
) in ISO/IEC 11801-3: floor distributor,

C

) <n ISO/IEC 11801-4: primary home distributor

d

) in ISO/IEC 11801-6: service distributor.

When present, the building backbone cabling subsystem includes

1
2
3

) the building backbone cables,
) the jumper and patch cords at both distributors,

) 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,
the connecting hardware on which the tie cables are terminated (at both distributors).

3.5 Channel and permanent link

—h

he transmission performance of generic cabling is detailed in Clauses 6 and 7, in terms ¢
the channel and the permanent link.

he channel is the transmission path between equipment such as a LAN switch/hub (EQP i
igure 5) and the terminal equipment. A typical interconnect channel consists of cablin
subsystem 1 together with the terminal equipment cord and equipment cord» A typical crosg
nnect channel consists of cabling subsystem 1 together with the terminal equipment cord,
atch cord or jumper, and equipment cord. Optional consolidation poihts may be used. Fg
Ipnger reach services the channel may be formed by the conngction of two or mor
subsystems (including terminal equipment cords and equipment.cords). The performance ¢
the channel excludes the connections at the application-specificiequipment.

- D = D  Q 3

permanent link is the transmission path of an installedycabling subsystem including th
nnecting hardware at the ends of the installed cable. In/cabling subsystem 1, the permaner
link consists of the TE outlet, the optional consolidation point (if supported by the cablin
esign standard), subsystem cable 1 (or cables Y and-Z of Figure 2, if a consolidation point i
sljupported by the cable design standard and is-present) and the termination of subsyster
ble 1 at distributor 1. The permanent link,includes the connections at the ends of th
imstalled cabling.

D S0 QO &~ O

Channel performance requirements

.1 General

he performance of a channel ‘is’ specified between connections to active equipment. Th
hannel comprises only passive sections of cable, connecting hardware, terminal equipmen
rds, equipment cords and patch cords. The connections at the active equipment are ng
taken into account.

— — D

he required transmission performance Class of Clause 6 shall be met for all environmenta
lassifications specified for the channel.

pplication sGpport depends on channel performance, which in turn depends on cable length
umber of-connections, and performance of the components within the environments to whic
the channel is subjected. It may be possible to achieve equivalent channel performance ovsd
reater~lengths by the use of fewer connections or by using components with highe
erformance.

S

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.

ist) demand additional requirements beyond those of 6.2. Further details on specifi
gnvironments are given in ISO/IEC TR 29106.

Table 1 — Channel environments

5+

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

—

he definition of a given classification includes the’)definition of lower classifications
Je. channels designed to operate under environmental conditions defined by M, sha

dontinue to operate under environmental conditions defined by M,.

= Q

1,1,C3E 4. Care should be taken to accurately-Classify the channel environment in such a wa
s to allow the selection of suitable componeéents.

Q

“_n

he criteria for the MICE classification are based on M_| C E_, where “x” can equal 1, 2 or

X xTx—x.?
ased on the severity of the envirenment. For example, a typical office space has a minimur
equirement of My1,C4E;.

> O -

Tlhe environmental Classes are defined in Table 2.

Hor each M, I, C or E~group, the classification of a given environment is determined by th
most demanding pafameter within the M, |, C or E group. However, the selection ¢
cdomponents shallC’be based on the specific demands of each of the parameters within the M,
@ or E group, which may be less demanding than the overall classification of the group.

hannel environments may be classified by using any combination of the MICE scheme, e.g.

=D
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Table 2 — Details of environmental classification

Mechanical M, M, M,
Shock/bump?
Peak acceleration 40 ms™2 100 ms2 250 ms2
Vibration
Displacement amplitude 1,5 mm 7,0 mm 15,0 mm
(2 Hz to 9 Hz)
IAcceleration amplitude 5 ms2 20 ms2 50 ms™2
(9 Hz to 500 Hz)
Tensile 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.

Impact 1J 10J 30J

Bending, flexing and
torsion

b

b

b

<12,5 I/min
2 6,3 mmet
> 2,5 mdistance

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

< 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-condénsing)

5% to 95 %
(condensing)

5 % to 95 %
(condensing)

Solar radiation

700 Wm2

1120 Wm2

1120 Wm™

Liquid pollution®
Contaminants

Coneentration x 1076

Concentration x 1076

Concentration x 1076

Sodium chloride (salt/sea~| 0 g/m? <0,3 g/m? <0,3 g/m?
water)
Oil (dry-air concenthation) | 0 mg/m?3 < 0,005 mg/m?3 < 0,5 mg/m?
(for oil typessee ?)
Sodium stearate (soap) None > 5 x 10* mg/m3 aqueous | > 5 x 10* mg/m® aqueous
non-gelling gelling
Detergent None ffs ffs
orductive Tratertats Nore Femporary Presemt
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/m®

Air
(0,132 uC)

Ozone < 0,002 g/m?/ < 0,025 g/m3/ < 0,05 g/m3 | <0,1 g/m3 <1 g/m?
< 0,005 g/m?
Electromagnetic E, E, E,
Electrostatic discharge — 4 kV 4 kV 4 kV
Contact (0,667 uC)
Electrostatic discharge — 8 kV 8 kV 8 kV

Radiated RF — AM

3V/m @ (80 to

3V/m @ (80 to

10 V/im @ (80 to

(60 Hz to 20 000 Hz)

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 @ (2000 to 1V/m @ (2 000 to
2 700) MHz 2 700) MHz 2 700) MHz
Conducted RF 3V@ 150 kHz to 80 MHz | 3 V@ 1950 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) —
signal, line to earth
Magnetic field (50/60 Hz) 1 Am~1 3 Am~’ 30 Am~!
Magnetic field ffs ffs ffs

b

standards.

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

This aspect of environmental classification is installation-specific and should be considered in association
with IEC 61918 and the appropriate component specification.

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

D N

.3.1 General

—

.3 Balanced cabling transmission performance

his.decument specifies the following Classes for balanced cabling:

\_Class A is snecified
v +e +=—} P Hea

L
of

n-to-100 kH=
L N =3

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 regarded as the lowest Class.

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

certain parts of the cabling design standards:

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

he insertion loss and other length related parameter performance of BCT-B cabling is furthe
sljubdivided into two sub-Classes, L and M (see Table 5). These sub-Classes have identica
erformance requirements for all other transmission parameters.

P

Annex E lists known balanced cabling applications by Class. The requirements_in 6.3 ar
diven by limits computed to one decimal place, using the formula for a defined frequenc
range. The limits for the propagation delay and delay skew are computed to‘three decima
places. The additional tables are for information only and have limits derivedfrom the relevar
formula at key frequencies. Many specifications in 6.3 have a platéau in the specifie
requirement. These plateaus do not accurately depict the system performance. They hav
been added for measurement purposes.

6.3.2 Component choice
Tlhe parameters specified in 6.3 apply to channels withisscreened or unscreened cabl
glements, with or without an overall screen, unless explicitly)stated otherwise.

Tlhe nominal differential mode impedance of channeglsyis 100 Q. This is achieved by suitabl
design and appropriate choice of cabling components (irrespective of their noming
impedance). In the case of cable sharing, additional crosstalk requirements specified i
.3.2.5.1 should be taken into account.

9

6.3.3 Channel parameters

6.3.3.1 Return loss

The return loss requirements are anly applicable to Classes C through Fp, BCT-B, |, and II.

Tlhe return loss (RL) of each pair of a channel shall meet the requirements in Table 3.
Tlhe RL of each pair of a-channel at key frequencies is given in Table 4 for information only.

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

— =

D DO QO -~ =< O

— D

=)

[
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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 < £ <100 30-101g(f)
1< /<10 19,0
E 10< f <40 24 -51g(f)
40 < f <250 32-101g(f)
1< £ <10 19,0
10 < f < 40 24 -51g(f)
Ea 40 < f < 398.1 32 - #01g( /)
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< £ <10 19,0
10 < f < 40 24 -51g(f)
Fa 40 < f < 2542 32-101g(f)
2512 < /A& 631 8,0
631&,/ <1000 36 -101g(f)
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 <1000 35 -9Ig(f)
1000 < f <1600 8,0
1600 < f <2000 8—19|9(L)
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

7

Minimum return loss

—

Q T

[ R |

QO -0 - O

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
250 - - 8,0 8,0 8,0 8,0 11,0 13,4 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
1000 - - - - - 6,0 8,0 8,0 8,0
1600 - - - - - - - 8,0 8,0
2 000 - - - - - - D 6,2 6,2
.3.3.2 Insertion loss/attenuation

he term “attenuation” is still widely used in the cable industry;’however, this characteristic i
etter described as “insertion loss”. In this document, the<term “insertion loss” is adopte
nroughout to describe the signal attenuation over ¢(the’ length of channels, links an
omponents. Unlike attenuation, insertion loss does not.scale linearly with length.

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

attenuation to crosstalk ratio at the near end (ACR-N) — see 6.3.3.4,

)
) attenuation to crosstalk ratio at the far_end (ACR-F) — see 6.3.3.5,
) unbalance attenuation and couplingiattenuation — see 6.3.3.12,

)

power sum alien attenuation- to* crosstalk ratio at the far end (PS AACR-F) — se
6.3.3.13.4.

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

he insertion loss requirements are applicable to all cabling Classes.
he insertion loss-(I£) of each pair of a channel shall meet the requirements in Table 5.

he IL of eachipair of a channel at key frequencies is given in Table 6 for information only.

oo

[

4%
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Table 5 — Insertion loss for a channel

Class Frequency Maximum insertion loss
MHz dB
A f =01 16,0 @
B f =01 55 @
S =1 58 @
[ —\
T =—7—=T16 1,05><\3,23\/f}+4><0,2"
D 1< £ <100 1,05><(1,9108 f+0,0222><f+0,2/\/?)+4><0,04><\/?"‘
E 1< f <250 1,05><(1,82 f+0,0169><f+0,25/\/?)+4><0,02><\/?"‘
Ea 1< f <500 1,05><(1,82 f+0,0091xf+0,25/\E)+4xo,ozx\fa
F 1< £ <600 1,05><(1,8 f+o,o1xf+0,2/\ﬁ)+4xo,ozx\fa
F, 1< £ <1000 1,05x(1,8 f+o,005xf+o,25/\/;)+4xo,02x\ﬁa
BCT-B-L 1< £ <1000 0,138x(1,8 ’ +0,005><f+0,25/\/_?)+2><0,02><\/? b
BCT-B-M 1< £ <1000 0,27x(1,8 h +o,005xf+o,25/ﬁ)+2x0,02xﬁ b
0,078
1< f <500 0634+ f +0,00156 x f + d
s
0,078
500 < f < 2 000 0,60698+ f + 0,00277 x f +
r
I 1< / <2000 0,32><(1,8\/7+0,005><f+0,25/\/_f_')+2><0,02><\/? c
P Insertion loss (/L) at frequencies that correspond to calculated values of less than 4,0 dB shall revert to a|
maximum requirement of 4,0 4B,
P Insertion loss (/L) at frequencies that correspond to calculated values of less than 2,0 dB shall revert to a
maximum requirement of\2/0 dB.
° Insertion loss (/L) at‘frequencies that correspond to calculated values of less than 3,0 dB shall revert to a|
maximum requireméent of 3,0 dB.
4 . ; . . 0,25
This formulajisderived using 0,312x| 1,84/ f +0,005x f + +2x10,02 ><\/7 +0,0324 x \/?
Ir
°  This formula is derived using
0,312 x (1 84/ f +0,005x f + O\/Zj +2x <0,00649 x \/7 +0,000605 x f)+ 0,0324 x \/7
S
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Maximum insertion loss

dB
Class
Fre'?AL'l_Iechy A B Cc D E E, F Fa BCT- | BCT- 12 1
B-L? | B-M?

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

1 = 58 42 40 40 40 40 40 20 20 30 30

16 - - 14,4 9,1 8,3 8,2 8,1 8,0 2,0 2,1 3,0 3,0
100 - - - 24,0 21,7 20,9 20,8 20,3 3,0 5,4 6,5 6,3
250 - - - - 35,9 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
600 - - - - - - 54,6 51,4 7,5 13,7 16,5 16,1
1000 - - - - - - - 67,6 9,8 18,0 22,0 21,1
1600 - - - - - - - - < - 28,7 27,2
2 000 - - - - - - - - ~ - 32,7 30,8

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

.3.3.3
.3.3.3.1

im Table 7.

6 NEXT

6 Pair-to-pair NEXT

Tlhe NEXT requirements are applicable to all cabling Classes.
1

he NEXT between each pair combinationiof a channel shall meet the requirement

Tlhe NEXT of each pair of a channel, at: maximum implementation, at key frequencies is give
im Table 8 for information only.

Tlhe NEXT requirements shall bexmet at both ends of the cabling. NEXT values at frequencie
where the insertion loss (/L) is.below 4,0 dB are for information only.

[

O
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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(f)
( 65,3-151g(f) 83—20Ig(f))
D 1< £ <100 —201g 110 -20 +2x10 —20 J
743 -151g(f) 94 - 201g(f)
E 1< f < 250 -20Ig | 10 -20 +2x10 —20
743 -151g(f) 94 - 201g(f)
Ep 1< f <500 —201g | 10 -20 +2x10 —@20 b, d
102,4 —151g(f) 102,4 - 151g(f)
F 1< £ <600 -201g | 10 -20 £2210 -20
105,4 — 150g (Y) 116,3 - 201g(f)
Fa 1< f <1000 —-20Ilg | 10 —-20 +2x10 -20 c, d
105,4 — 151g(f) 116,3 - 201g(f)
BCT-B 1< f <1000 - 201g- 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 -38Ig(f/500)
500 < f <2900 -201g | 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—90Ig(f/1000))
N 1000 < f <1600 -201g {10 —20 +2x10 -20 J
105,4 —151g(f) 37,93 -401g(f /1600)
1600 < f < 2000 -201g | 10 -20 +2x10 -20

requirement of 65,0 dB.

The terms in the formulas are not intended

to imply component performance.

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.
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Table 8 — Informative NEXT values for a channel at key frequencies

Minimum channel NEXT

-~ o -

~

>

he PS NEXT of each pair of a channel shall meetthe requirements in Table 9.

he PS NEXT of each pair of a channel, at maXximum implementation, at key frequencies i

iven in Table 10 for information only.

he PS NEXT requirements shall be meét at both ends of the cabling. PS NEXT values &
equencies where the insertion loss(IL) is below 4,0 dB are for information only.

S NEXT,, of pair k is computed as follows:

here

(EXT,

n —NEXTy
PSNEXT,_=-101g > 10 10

i=1,izk

is the-number of the disturbing pair;
i§'the number of the disturbed pair;
is the total number of pairs;

is the near-end crosstalk loss coupled from pair i into pair k.

dB
Frequency Class
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
16 - - 19,4 43,6 53,2 53,2 65,0 65,0 65,0 53,9 65,0
100 - - - 30,1 39,9 39,9 62,9 65,0 65,0 40,5 65,0
250 - - - - 33,1 33,1 56,9 59,1 59,1 33,6 59,1
500 - - - - - 27,9 52,4 53,6 53,6 28,4 53,6
600 - - - - - - 51,2 52,1 5204 26,2 52,1
1 000 - - - - - - - 47,9 47,9 19,6 47,9
1600 - - - - - - - . - 12,9 31,5
2 000 - - - - - - - > - 9,6 27,7
6.3.3.3.2 Power sum NEXT
Tlhe PS NEXT requirements are only applicable to Classés D through F,, BCT-B, I, and Il

(1

—
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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)
= 4 foY~daY o0l 4.0 20 o 4.0 20
| g =" ="&JU *L‘le LAY T & LAY
72,3 -151g(f) 90 -201g(f)
Ea 1< f <500 -20lg|10  -20 +2x10  —-20 b. d
99,4 -151g(f) 99,4 - 151d¢f)
F 1< f <600 -201g| 10 -20 +2x10 Al
102,4 —151g(f) 73,3 - 201g(f)
Fa 1< <1000 —20Ilg | 10 -20 + 2910 - 20 ¢, d
102,4 — 4519 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 1201g | 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 <1000 -201g | 10 -20 +2x10 -20
102,4 -151g(f) 53,3 -901g(f /1000)
I {000 < £ < 1600 —201g | 10 -20 +2x10 -20
102,4 -151g(f) 34,93 — 401g (£ /1600) 1
4000 ya faWaYaYal o an 20 o _an 20
TOUU ] = 200U —LUIQLIU T £ LAYJ J

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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Table 10 — Informative PS NEXT values for a channel at key frequencies

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
250 - 30,2 30,2 53,9 56,1 56,1 30,6 56,1
500 - - 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 44,9 166 44,9
1600 - - - - - - 9,9 28,5
2 000 - - - - - - 6,6 24,7

6.3.3.4 Attenuation to crosstalk ratio at the near-end
6.3.3.4.1 General

ACR-N and PS ACR-N requirements are only applicable t0)Classes D through F,, BCT-B,
and Il.

Bxcept for the name, the definition and formulas for ACR-N and PS ACR-N are identical t
those used for ACR and PS ACR, respectively,sin‘prior editions of the ISO/IEC 11801 serie
documents.
6
F

.3.3.4.2 Pair-to-pair ACR-N
air-to-pair ACR-N is the difference between the pair-to-pair NEXT and the insertion loss (/L
df the disturbed pair in decibels.

Tlhe ACR-N of each pair combination of a channel shall meet the difference of the NEX]
requirement of Table 7 and_the insertion loss (/L) requirement of Table 5 of the respectiv
dass.

he ACR-N of each (pair of a channel, at maximum implementation, at key frequencies i
iven in Table 11 for-information only.

—H Q -

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

N

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

ACR-Nj;, = NEXTy, — IL; (2

(2N ®)

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

IL; is the insertion loss of 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 1na
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
250 - -2,8 -0,8 23,1 26,7 54,4 50,5 23,2 49,0
500 - - -21,4 3,1 6,9 46,8 41,4 13,4 39,0
600 - - - -3.4 0,7 44,6 39,4 9,7 36,0
1 000 - - - - -19,6 38,1 29,9 24 26,8
1600 - - - - - - - -15,8 4,3
2 000 - - - - - - € -23,1 -3.1

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

.3.3.4.3 Power sum ACR-N

S ACR-N is the difference between the PS NEXT and the jinsertion loss (/L) of the disturbef
air in decibels.

he PS ACR-N of each pair of a channel shall\meet the difference of the PS NEX|
bquirement of Table 9 and the insertion loss (/L)’requirement of Table 5 of the respectiv
lass.

[4%

o = - o g o

he PS ACR-N of each pair of a channel,\at‘'maximum implementation, at key frequencies is
iven in Table 12 for information only.

= Q -

he PS ACR-N requirements shall:-be;met at both ends of the cabling.

3

S ACR-N, of pair k is computed as follows:
PS ACR - N, = PS NEXT}, — IL; (3

where

ki is theCnumber of the disturbed pair;

RS NEXT, is(the power sum near-end crosstalk loss of pair k;
I

Ly is the insertion loss of pair k.



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

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

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? I2 lna
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
250 - -5,8 -3,7 20,1 23,7 51,4 47,5 20,2 46,0
500 - - -24,5 0,1 3,9 43,8 38,4 10,4 36,0
600 - - - -6,4 -2,3 41,6 36,4 6,7 33,0
1000 - - - - -22,6 35,1 26,9 5,4 23,8
1600 - - - - - - - -18,8 1,3
2 000 - - - - - - - -26,1 -6,1
P Values 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

ACR-F and PS ACR-F requirements are only applicable‘to Classes D through F,, BCT-B,
and Il.

NOTE ACR-F and PS ACR-F replace parameters ELFEXT ‘and PS ELFEXT, respectively, which were specified in
pfior editions of ISO/IEC 11801. Whereas ELFEXT is computed using the insertion loss of the disturbing paif
ACR-F is computed using the insertion loss of the disturbed pair. Because both disturbing pairs and disturbed paiis
afe subject to the same insertion loss requirements:(see Table 5), the specified requirements in Table 13 an(d
Tlble 15 for Classes D, E and F have not been changed.
6
Tl
Tl

.3.3.5.2 Pair-to-pair ACR-F
he ACR-F of each pair combination of a channel shall meet the requirements in Table 13.

he ACR-F of each pair of a_channel, at maximum implementation, at key frequencies is givep
im Table 14 for information”only.

ACR-F,;, of pairs i andkis computed as follows:

ACR-Fy, = FEXTy, —IL; )
where
i is the number of the disturbing pair;
is the number of the disturbed pair;
HEXT, s the far-end crosstalk loss coupled from pair i into pair k:

IL; is the insertion loss of pair .
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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)
Ea 1< £ <500 —201g| 10 -20 +4x10 -20
94 - 201g(f) 90 £151g(f)
F 1< f <600 —20lg| 10 -20 +4x1004~ 20
95,3 — 201g(f) 103,9 - 201g(f)
Fa 1< f <1000 -20lg/ 10  —20 +4x10 -20
91,0 -201g(f) 103,9 - 201g(f)
BCT-B-L 1< £ <1000 —201g| 4/0;118°x 10 -20 +2x10 -20
91,0 - 201g(f) 103,9 - 201g(f)
BCT-B-M 1< /<1000 ='201g| /0,25 x 10 -20 +2x10 -20
79 - 201g(f) 83,1-201g(/)
1< f <2000 -20lg| 10 —-20  42x10 -20
100,6 — 201g(f) 103,9 - 201g(f)
12 'f <1000 -20lg| 10 -20 +2x10 -20
100,6 — 201g (f) 43,9-901g(f/1000)
n 1000 < f <1600 -201g| 10 -20 +2x10 -20
100,6 — 201g(f) 25,52 - 401g(f / 1600)
1600 < f < 2 000 -201g| 10 -20 +2x10 -20

only.

minimum requirement of 65,0 dB.

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

The ACR-F limit at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a



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

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

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 32,0 531
250 - 15,3 15,3 37,8 39,4 45,0 43,5 24,0 452
500 - - 9,3 32,6 33,4 39,0 37,4 18,0 39,1
600 - - - 31,3 31,8 37,4 35,9 164 37,6
1000 - - - - 27,4 33,0 31,4 1270 33,1
1600 - - - - - - - 7.9 18,4
2 000 - - - - - - & 6,0 14,7

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

<

~.

S

N

.3.3.5.3
he PS ACR-F of each pair of a channel shall meet the requirements in Table 15.

here

EXT;,

Power sum ACR-F

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

- FEXT;.

n
PS ACR-F,=|>10lg Y10 10 |\_m,
i=1,izk

is the numberof-the disturbing pair;
is the number of the disturbed pair;
is the number of disturbing pairs in the channel;

is the.far-end crosstalk loss coupled from pair i into pair £;

is\the insertion loss of pair %.

he PS ACR-F of each pair of a channel, at maximum.yimplementation, at key frequencies i
iven in Table 16 for information only.

(
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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
RA’R_’){]IC(K) Rn,1_’)nlg({‘)
E 1< f <250 -20ig| 10  -20 +4x10 —20
64,8 —201g(f) 80,1-201g(f£)
Ep 1< f <500 -20lg| 10  -20 +4x10 —20
91-20Ig(f) 8741519 (f)
F 1< f <600 -20lg/ 10 —20  t4wd0 20
92,3 - 201g(f) 100,9 - 201g(f)
Fa 1< f <1000 - 201g| 10 =20 +4x10 -20
88,0 —201g(f) 100,9 - 201g(f)
BCT-B-L 1< f <1000 -201g{%/0,118 x10 -20 +2x10 -20
88,0 - 201g(f) 100,9 - 201g(f)
BCT-B-M 1< <1000 —201g| 0,25 x10 -20 +2x10 -20
76 - 201g(f) 80,1-201g(f)
1< f <2000
4 -20ig| 10 -20 +2x10 -20
97,6 —201g(f) 100,9 - 201g ()
1< f <1000 -201g]| 10 -20 +2x10 -20
97,6 — 201g (1) 40,9 —901g (£ /1000)
1l 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.

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
250 - 12,3 12,3 34,8 36,4 42,0 40,5 21,0 42,2
500 - - 6,3 29,6 30,4 36,0 34,4 15,0 36,1
600 - - - 28,3 28,8 34,4 32,9 13,4 34,6
1000 - - - - 24,4 30,0 28,4 9,0 30,1
1600 - - - - - - - 4,9 15,4
2 000 - - - - - - - 3,0 11,7
P Values reflect reduced channel lengths as compared to those of other Classes(

o]

.3.3.6

-

Direct current loop resistance

he DC loop resistance requirements are applicable to all‘cabling Classes.

Table 17 — DC loop resistance for a channel

he DC loop resistance of each pair of a channel shallmeet the requirements in Table 17.

Maximum DC-loop resistance

Q
Class A Class B Class C Class DyE,E,, F, FA'a Class Class Class I,II°
BCT-B-L BCT-B-M
560 170 40 25 4,0 6,9 6,4

b

P The maximum DC loop resistance at 20 °C of each pair of a cable (excluding connections) within a
2-connector link used in a channel shall be 0,19 Q/m. This shall be achieved by an appropriate design.

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

-

)

or applicationsrequiring remote power delivery, see ISO/IEC TS 29125 for the D
bsistance and/ DC resistance unbalance (within, and between pairs) componer
pecifications.

—
—

(7))

6.3.3.7

Tlhe'BC resistance unbalance requirements are applicable to all cabling Classes.

Direct current resistance unbalance

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 carrylng capaC|ty is not a guide for apphcatlon support since other factors

imstallation enwronment may place further restrictions on the current per conductor

Hor information on DC current carrying capacity with respect to installation conditiohs an
dpplications using remote power supplied over these Classes of balanced cabling, se
S5O/IEC TS 29125.

Tlhe design and operation of the channel shall take into account the impact,of"\mating and ds¢
mating under load (see Clause 10 and Annex B).
6.3.3.9 Dielectric withstand

Tlhe minimum dielectric withstand requirements are applicable toCeabling Classes D throug
Ha, BCT-B, I and II.

Dielectric withstand of Classes D through F,, BCT-B, | and\ll channels shall be a minimum g
1000 V DC conductor-to-conductor and shall be a minimum of 1 000V DC conductor-tag
sicreen or conductor to earth, if a screen is not present, in accordance with IEC 61156-
deneric specification. This requirement shall be met by design.

6.3.3.10 Propagation delay

1

he propagation delay requirements are applicable to all cabling Classes.

—

he propagation delay of each pair of achannel shall meet the requirements in Table 18.

he propagation delay of each<«pair of a channel, at maximum implementation, at ke
equencies is given in Table 19 for information only.

= o

Table 18 — Propagation delay for a channel

[®N

[

=

—

Class Frequency Maximum propagation delay
MHz us
A f =01 20,000
B 0,1< 1 <1 5,000
C,D,E E,F
P 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 Cc D E E, F Fp BCT- | BCT- 12 1
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 | 0,479
16 - - 0,553 | 0,553 | 0,553 | 0,553 | 0,553 | 0,553 | 0,069 | 0,141 | 0,168 {70,168
100 - - - 0,548 | 0,548 | 0,548 | 0,548 | 0,548 | 0,068 | 0,139 | 0,166.Y 0,166
250 - - - - 0,546 | 0,546 | 0,546 | 0,546 | 0,068 | 0,139 ] 0,166 | 0,166
500 - - - - - 0,546 | 0,546 | 0,546 | 0,068 | 0,139 0,166 | 0,166
600 - - - - - - 0,545 | 0,545 | 0,068 | 0,139 | 0,166 | 0,166
1 000 - - - - - - - 0,545 | 0,068 [70,139 | 0,166 | 0,166
1600 - - - - - - - - - - 0,165 | 0,165
2 000 - - - - - - - - - - 0,165 | 0,165

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

o]

.3.3.11 Delay skew
he delay skew requirements are applicable to all cabling Classes.

-

he 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 01< f <1 N/A
C 1< f<16 0,050 @
D 1< £<100 0,050 ¢
E 1< £ <250 0,050 & ¢
E, 1< 1 <500 0,050 @ ©
F 1< f <600 0,030 ¢
Fa 1< £ <1000 0,030 ¢
BCT-B-L 1< £ <1000 0,006 © ¢
BCT-B-M 1< £ <1000 0,009 ¢
I 1< /<2000 olere F 1
I 1< /<2000 0,0109 "

P 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 0,001.25.
[f  This is the result of the calculation 0,25 x 0,025 + 2 x 0,007 25.

° Delay skew of any given installed cabling channel shall not vary by more than 0,010 ps within this|
requirement, due to effects such as the daily temperature variation.

[ This is the result of the calculation 0,045 x 0,3 +2% 0,001 25.
9 This is the result of the calculation 0,025 x Q;8 + 2 x 0,001 25.

Delay skew between any two channel pairs due to environmental conditions shall not vary by more than 3 ns|
within the channel delay skew requirement (this is met by design).

6.3.3.12 Unbalance attenuation and coupling attenuation
6.3.3.12.1 General
U
I

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

>~

nnex C provides additional information regarding unbalance attenuation and coupling
attenuation.

6.3.3.12:2 Unbalance attenuation, near-end

Tlhe“unbalance attenuation near-end is measured as transverse conversion loss (TCL).

Minimum TCL requirements are applicable to unscreened channels and Class | and Il
screened 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.

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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Class Frequency Environmental classification
MHz . .
E E, E;
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(f)
D,E E, 1< /<30 53 -15Ig( f) 63 —15Ig( f) 73 —15lg( 1)
30< /< A, b 60,3 — 20Ig( /) 70,3 —20Ig( 1) 80,3 201g( 1)

Calculated values of greater than 40 dB shall revert to a minimum requirement of 40 dB.
TCL at frequencies above 250 MHz are for information only. f, is the upper frequeney.of the Class.

The reference implementations of this and other standards of the ISO/IEC.11801 series do not ensure

conformance 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 Cc D, E, E,
MHz
E, E, E, E, E)J E, E, E, E, E, E, E,
0,1 30,0 | 30,0 | 30,0 | 40,00 ) 40,0 | 40,0 - - - - - -
1 - - - 2050 | 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 | 349 | 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
Class Frequency Cable pair E, E, E,
MHz screening
Minimum TCL
dB
I 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) & ©

Calculated values of greater than 40 dB shall revert to a minimum requirement of 40 dB.
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 | 80,0
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 39 3,0 3,0 3,0

o]

.3.3.12.3 Unbalance attenuation, far-end

he unbalance attenuation far-end is measured as equal le\el transverse conversion transfe
pss (ELTCTL).

= -

Minimum ELTCTL requirements are only applicable to*channel Classes D through Ea, | and IIf

Tlhe ELTCTL of a channel that is intended to be(subjected to an environmental classificatio
H, shall meet the requirements in Table 25. The ELTCTL of a Class | or |l channel shall mesg

the requirements of Table 27.

he ELTCTL of each pair of a channelyYat maximum implementation, at key frequencies i
iven in Table 26 and Table 28 for information only.

1
9

Tlhe 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.

Table 25 <ELTCTL for channel for unscreened channels

—_

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

zl

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, 2 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
Class | Frequency Cable pair E, E, E,
MHz screening
Minimum ELTCFL
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) > °© 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) @
Il 1< £ <2000 screened pairs 34,6 — 20Ig(f) ©,¢ 34,6 - 20Ig(f) b ¢ 34,6 — 20Ig(f) ©

9 Calculated values of greater than 40 dB shall revert to a.minimum requirement of 40 dB.
Calculated values of greater than 30 dB shall revert to aminimum requirement of 30 dB.
Calculated values of less than 3 dB shall revert tora requirement of 3 dB.

Table 28 — Informative ELTCTL values for Class | and Il channels 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 | 30,0 | 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
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 30 30 30 30 30 30 30 30 30 30 30 30
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.
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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 @ 80 — 2019 (/) 90 — 209 (/) 100 — 20ig (/)
30 < f < 300 85 85 85
BCT-B 300 < 1 < 470 80 80 80
470 < £ <1000 75 75 75
30 < /< 100 50 50 60
I, 1l
100 < f < 2000 90 - 20Ig (1) 90 - 20Ig (1) 100 - 20Ig(f)

" f, is the upper frequency of the Class.

.3.3.13 Alien crosstalk
.3.3.13.1 General

6
6
Tlhe following alien crosstalk requirements are applicable to Classes Ea, Fp, |, and Il. Alie
G
f

rosstalk of Class F is considered to be as good as‘the alien crosstalk performance specifie
br Class Ea. For qualification of alien crosstalk using coupling attenuation see 6.3.3.13.6.

o]

.3.3.13.2 Power sum alien NEXT

he PS ANEXT of each pair of a channel-shall meet the requirements derived by the formul
n Table 30.

= -

Tlhe PS ANEXT of each pair of:.aschannel at key frequencies is given in Table 31 fd
information only.

Tlhe PS ANEXT requirements-shall be met at both ends of the channel.

HS ANEXT),, of pair k is_ computed as follows:

O 35

[

=

—ANEXT) ; 1
Nn 10
PS ANEXT, =-101g| 3. >.10 (6
1=1i=1
where
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

Frequency Minimum PS ANEXT
Class MHz dB
) 1< £ <100 80-10Ig(f)
E,?
100 < f < 500 90 -15lg(f)
1< £ <100 95-10Ig(f)
F 2 b
" 100 < £ <1000 105 - 15lg (1)
1< f <100 105 -10lg (/)
c
100 < f <2000 115-15Ig(f)
1< f <100 105 -10ig (/)
e
100 < f < 2000 115-15lg (/)

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

b If the average insertion loss of all disturbed pairs at 100 MHz, IL 00 MHz,avg’ is-less than 7 dB, then subtract
the following for f>100 MHz:

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

4

1
1L100MHz,avg = IZILI 00MHz,i >
i=1

IL1pomHz,; is the insertion loss of a pair i at 100 MHz:

° 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.

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

Minimum PS ANEXT

dB
Frequency Class

MHz E, Fa I 1l

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 74,5 74,5
1000 - 60,0 70,0 70,0
1600 - - 66,9 66,9
2 000 - - 65,5 65,5

6.3.3.13.3 PS ANEXT,yq

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 = 1{ S PS ANEXTk} (7)
n | =1
where
k is the number of the disturbed pair in the disturbed channel;
is the number of disturbed pairs in the disturbed channel;
HS 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
Class Frequency Minimum PS ANEXT,yg # °
MHz dB
1< f <100 82,25 —10Ig(f)
E
A 100 < f <500 92,25 - 15lg(f)

where

minimum {7

fis the frequency in MHz;

4
1
IL100MHz,avg = Zzllmo MHz,i >

i=1

B PS ANEXTan at frequencies that correspond to calculated values of greaterythan 67,0 dB shall revert to a
minimum requirement of 67,0 dB.

If the average insertion loss of all disturbed pairs at 100 MHz, /L10ofHz/avg: IS l€ss than 7 dB, then subtract
the following for f>100 MHz:

[=100 7 - 1100MHz, avg 6. /=100

400

IL1ooMHz,; IS the insertion loss of a pair ihat 100 MHz.

IL100MHZ vy 400 }

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,, - 1L, (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
( —AFEXT} ; ¢ 1
D — 10
PS AFEXT, = -101g| 3 310 ‘ (9)
1=1i=1
where
ki 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;
is the number of disturbing pairs in disturbing channel /;
AFEXT) ; ¢ is the alien far-end crosstalk loss coupled from pair i of disturbing channel ({)
to the pair k of the disturbed channel.
Table 34 — PS AACR-F for aichannel
Class Frequency Minimum PS AACR-F
MHz dB
E 2 1< f <500 77 - 2019 (f)
Fo2c© 1< f <1000 92-20lg(f)
| b.d 1< £ <2000 101-20Ig (f)
[|b.d 1< £ <2000 101-20Ig (f)
?  PS AACR-F at frequencies that correspond to calculated PS AFEXT values of greater than 67,0 dB or
102 - 151g(f) dB shall be for information only.
b PS AACR-F at frequencies-that correspond to calculated values of greater than 75,0 dB shall revert to a
minimum requirement_of 75,0 dB.
°  The reference lengths-are 100 m.
[ The reference lehgths 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 47,0 47,0
1000 - 32,0 41,0 41,0
1600 - - 36,9 36,9
2 000 - - 35,0 35,0
P PS AACR-F values at 1 MHz are affected by the computed insertion loss.
b Values reflect reduced channel lengths as compared to those of other Classes.

o]

.3.3.13.5 PS AACR-F,yg

—

he PS AACR-F,,g4 of a channel shall meet the requirements in-Table 36.

Tlhe PS AACR-F4,q of each pair of a channel, at maximum implementation, at key frequencie
$ given in Table 37 for information only.

Tlhe PS AACR-F4g requirements shall be met at bath ends of the channel.

RS AACR-Fayg is computed as follows:

n
PSAACR Fyg = i{ Y PSAA CR-Fk} (10
n | k=1

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

S

is the number of disturbed pairs in the disturbed channel;

N

S AACR-F, is the\power sum alien far-end crosstalk loss coupled to pair & of th
disturbed channel relative to insertion loss of pair k of the disturbed channel.

Table 36 — PS AACR-F for a channel

avg

2

Class Frequency Minimum PS AACR-F_  °
MHz dB

=N 1< f <500 81-20Ig(f)

PS AACR-F,,, at frequencies Ihat correspond [0 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

avg
Frequency Minimum Class E, PS AACR-Favg
MHz dB
12 64,7
100 41,0
250 33,0
500 27,0
[ PS AACR-Fayg values at 1 MHz are affected by the computed insertion loss.

6.3.3.13.6  Alien crosstalk and coupling attenuation for screened channels

Vhen coupling attenuation for a channel meets or exceeds the values of~-Table 38, th
S ANEXT limits are met by design.

(42

<

()

Vhen coupling attenuation for a channel meets or exceeds the values of Table 38, th
S AACR-F limits are met by design.

o<

Table 38 — Alien crosstalk and coupling attenuation for(screened channels

Class Frequency Minimum coupling Minimum coupling attenuation
MHz attenuation to meet to meet PS AACR-F limits
PS ANEXT limits dB
dB

30< £ < 100 50 50

5 100 < £ < 500 90 - 20ig (%) 90 - 20ig (/)
30 < /<100 50 50

" 100 < f < 600 90 - 20Ig( 1) 90 — 20Ig(f)
30< £ < 100 65 65

A 100 < £ < 1000 105 - 20Ig (/) 105 - 20Ig (f)
30 < /<100 50 65

100 < £ < 2000 90 - 20Ig(f) 105 - 20Ig (f)
30 <_AZA100 50 65

: 100.9) / < 2000 90 - 20Ig (/) 105 — 20Ig (1)

6.4 _Coaxial cabling transmission performance
6.4-1 General

THis—d . - BT 5 660 —T e N ‘ f
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
Tlhe return loss (RL) of a channel shall meet the requirements in Table 39.

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

Table 39 — Return loss for a channel

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

6.4.3.2 Insertion loss
Tlhe insertion loss (/L) of a channel shall meet the requirements in Table 40.
The IL at maximum implementation, at key“frequencies is given in Table 41 for informatio
gnly.
Table 40='Insertion loss for a channel
Frequency Maximum insertion loss @
Class MHz dB
1< /<100 (0,3+0.05)x(o,ezsﬁ+0,0001_1‘)+2x0,0001f
BCT-C-L
100 < 1" < 3000 (03 +0.05)><(0,597 7 +0,0026f)+2><0,0001f
1< £ <100 (O,69+0.05)><(0,625\/7+0,0001f)+2><0,0001f
BCT-C-M
100 < f < 3000 (0,69+0.05)><(0,597 f +0,0026f)+2><0,0001 f

fmaximum requirement of 2,0 dB.

P Insertion loss (/L) at frequencies that correspond to calculated values of less than 2,0 dB shall revert to a|
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Table 41 — Informative insertion loss values for a channel 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 2,2 4,7
200 3,2 o,/
600 5,8 12,1
1000 7,7 16,1
2 400 12,9 26,7
3 000 14,8 30,6

o]

.4.3.3 Direct current loop resistance

—

he DC 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

6.4.3.4 DC current carrying capacity.

Tlhe minimum DC current carrying capacity of a channel shall meet the requirement
m Table 43. This shall be achieved by:an appropriate design.

2

Table 43 — DC-current carrying capacity for a channel

Minimum DC current carrying capacity
mA

Class
BCT-C

500,0

[o]

.4.3.5 Operating voltage

—

he minimum operating voltage of a channel shall meet the requirements in Table 44. This
hall be achieved by an appropriate design.

n

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 < f < 470 80,0
BCT-C
470 < f <1 000 75,0
1000 < <3 000 55,0

.5 Optical fibre cabling transmission performance
.5.1 Component choice

efined in terms of physical construction (core/cladding diameter) and their transmissio
erformance Category within a cable. The selection of an optical fibre cabling channel desig

6
6
Qptical fibre components are referenced in Clauses 9, 10 and 11. The optical fibres ar
d
P
for use within a generic cabling system should be made with reference t6-Annex E.

.5.2 Channel parameters

or the purpose of defining channel limits, the cable requirements of Table 93 and th

6

6.5.2.1 Channel attenuation

F

connecting hardware requirements of Table 136 shall be used.

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

pecified attenuation values for the components\at that wavelength (where the attenuation d
length of cabled optical fibre is calculated~from its attenuation coefficient multiplied by it
length).

1
Tlhe attenuation of channels at a specified wavelength shall not exceed the sum of th
S
3

.5.2.2 Propagation delay

6

Rropagation delay of a channel _ear’ be approximated by the application of a conservativ
vialue per unit length described) in 9.5.2.4. The channel length shall comply with th
pplication length requirements (see Annex E for information for supported applications).

Q

71 Link performancerequirements

.1 General

remises-spegjfic cabling subsystems (the permanent link (PL)) defined in the cabling desig

7
Tlhe 2-connectionAink cabling under test in Figure 7 may be either in the backbone or in th
P
standards. The designation of the TE is dependent upon the applicable cabling subsystem.

Tlhe 3-econnection link cabling under test in Figure 7 may be found in the premises-specifi
cabling’subsystems defined in the cabling design standards and is also termed the permaner

=5 2D

[CARLY O = D ()

[

=)

—~ O

TE is dependent upon the applicable cabling subsystem. Measurements made for thi
configuration are invalid if the Consolidation point cord is changed.

link~It comprises a fixed cabling element from Distributor 1 to the Consolidation point and g
CUIIOU:;th;UII pU;IIt \JUId tU thc TE uu”ct. Thc dco;yllat;uu Uf thc CUIIDU:;th;UII pU;IIt GIICI‘I th

S

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 subsystem
defined in other parts of the ISO/IEC 11801 series.

S

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 |

LR outlet
Tester?—\ i ,—|C} ch ,—i Tester

i‘ 2-connection PL2 |

cP
. CPlinkb ,cord
istri e
DIStr!]bLft_O_r_: L i TE
i ' i cp | outlet
Tostoh_fel——fght gk g Teser

3-connection PL €
IEC

a8l The limits for the 2-connection PL are those*of-a 2-connection link.
The limits for the CP link are those of a 2=connection link.
¢ The limits for the 3-connection PL are those of a 3-connection link.

Figure 7 — Link designations

.2 Balanced cabling
.2.1 General

T
T
Hubclause 7.2 contains requirements for balanced links of Classes A through F,, BCT-H,
(lass | and Il
1
F

wo- and three-connection links of Figure 6 and Figure 7 are supported by Classes A through
A link models.

Tlhreeé-connection links of Figure 7 are not supported by Class BCT-B, Class | or Il link
nadels

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 A to F5, L =7,8 and n = 2 for Class BCT-B-L, L = 21,0 and n = 2 for
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
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.

Te-REoefeachpairofatnicatkeyfregqueneciesisgireninTtable47Forinfermationonrhy-
Tlhe RL requirements shall be met at both ends of the cabling.
Table 46 — Return loss for 2-connection or 3-connection link
Class Fre't\iﬂlﬁzncy Minimum g%turn loss-?
c 1<f <16 15,0
b 1<f <20 19,0
20 < f <100 320 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 </ 240 26 - 5 1g(f)
Fa 40 <£°251,2 34 - 10 Ig(f)
251,24 £ < 631 10,0
631 < £< 1 000 38 — 10 Ig(/)
1< £ <10 21,0
10 < /<100 27,6 — 6,3 1g(/)
BCT-B 100 < [ <2512 25 - 51g(f)
2512 < f <600 25,7 - 5,3 1g(/)
600 < f <1000 36 — 9 1g(f)
T=f<3 21+4Ig(§)
3< <10 21,0
10 < f < 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 < f < 1600 8,0
1600 < f < 2000 8 - 191g(—L—)
1600
1< f<3 21+4|g(i)
I 3
3< <10 21,0



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

—70 -

ISO/IEC 11801-1:2017 © ISO/IEC 2017

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

a

RL 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 frequengies

Minimum return loss
dB
Frequency Class
MHz c D E F Fa BCT-B I In
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 20,0 20,0 20,0 20,0
100 - 12,0 14,0 14,0 14,0 140 15,0 18,0 18,0
250 - - 10,0 10,0 10,0 10,0 13,0 13,2 13,2
500 - - - 8,0 1070 10,0 11,4 10,0 10,0
600 - - - 10,0 10,0 11,0 10,0 10,0
1000 - - - - 8,0 9,0 8,0 8,0
1600 - - - - - - 8,0 8,0
2000 - - - - - - 6,2 6,2
7.2.3 Insertion loss/attenuation
Tlhe insertion loss of each" pair of a 2-connection or 3-connection link shall meet th

—

A
o

1
9

bquirements derived by(the formula in Table 48.

method of establishing conformant link performance is to demonstrate that the margih
etween the measured value and the channel limits of Table 5 are adequate to accommodatg
gny additional.¢abling components used to create a channel.

he insertien loss of each pair of a link, with maximum implementation, at key frequencies is
iven in_Eable 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
. . L )\
\v7 r=J =10 U,&X\J,AJV] /+J U,Z
D 1</ <100 (L/100)><(1,910 8yf +0,0222><f+0,2/\/?)+n><0,04><\/?
E 1</ <250 (L/100)><(1,82 ! +o,0169xf+0,25/\/?)+nx0,02x\/?
En 1</ <500 (L/100)><(1,82 / +0,0091><f+0,25/\/?)+n><0,02><\/?
F 1</ <600 (L/100)><(1,8 f+0,01><f+0,2/\/?)+nx0,02><\/?
Fa 1<f <1000 (£100) (187 + 0005 x 1 + 0,25/ )+ nx 0,02 % 1
BCT-B 1< /<1000 (L/100)><(1,8\/7+0,005><f+O,25/\/7)+2x0,02x\/7 b
. 2
1< £ <500 (£/100) x| 1,8y +09Q05% 1 + 0.25 +2><(0,02><\/7)C
U
0,25 :
500 < f < 2000 (£100)x | 1,8y +QQ05 % 1 + +2x(0,00849 x /7 +0,000605x ) ©
Ir
I 1< f <2000 (L/100)><(1,8 r +0,005><f+0,25/\/7)+2><0,02><\/7 c
L SLegtLopx Y
Where
Lec s the length of fixed cable (m);
L.p is the length of link extensiof, where present (m);
Y is the ratio of link extensjon table insertion loss (dB/m) to fixed cable insertion loss (dB/m) (see 9.3.2.6).
= 2 for 2-connection link configurations (see Figure 6)
= 3 for 3-connectiof link configurations (see Figure 6)
P Insertion loss (IL)\at/frequencies that correspond to calculated values of less than 4,0 dB shall revert to a
maximum requirement of 4,0 dB.
b Insertion 1§58 (L) at frequencies that correspond to calculated values of less than 2,0 dB shall revert to a
maximumiregquirement of 2,0 dB.
° Insertion/loss (/L) at frequencies that correspond to calculated values of less than 3,0 dB shall revert to a|
maximum requirement of 3,0 dB.



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

-72 - ISO/IEC 11801-1:2017 © ISO/IEC 2017

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 3,0 340
16 - - 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 8y4 8,4
500 - - - - - 421 421 39,8 4,2 9,9 12,0 12,0
600 - - - - - - 46,6 43,9 4,6 10,9 13,3 13,2
1000 - - - - - - - 57,6 6,1 14,3 17,7 17,4
1600 - - - - - - - - & - 23,3 22,4
2 000 - - - - - - - - < - 26,5 25,3

7.2.4 NEXT

7.2.4.1 Pair-to-pair NEXT
Tlhe NEXT of each pair combination of a 2-connection or 3-connection link shall meet the
requirements derived by the formula in Table 50;

Tlhe NEXT of each pair combination of .avlink, with maximum implementation, at kel
ffequencies is given in Table 51 for information only.

he NEXT requirements shall be met at'‘both ends of the cabling.

—

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

Class Frequency Minimum NEXT 2 b.h
MHz dB
A £ =0,1 27,0
B 0,1,.8/< 1 25 -51g(/)
C 1\2f <16 40,1 -15,81g(f)

65,3 -151g(/) 83-201g(/f)
D 1<f <100 -20 Ig| 10 -20 +10 -20

74,3 -151g(f) 94 -201g(f)
-20

E 1<f <250 —-20 Ig| 10 -20 +10

74,3 -151g(f) 94 -201g(f)
-20

1<f <300 -201Ig| 10 -20 +10

300 < f < 500 87,46 - 21,57 Ig (1) & ¢
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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</ <600 106,1 - 18,51g (f)
F
A
600 < f <1000 124,85 - 25,25 1g (1) & f
1<f <600 106,1 - 18,51g (f)
BCT-B
600 < f <1000 124,85 - 25,25 Ig (f)
75,3 -151g(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)
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
?  NEXT at frequencies that correspand to calculated values of greater than 65,0 dB shall revert to a minimum|
requirement of 65,0 dB.
b 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 102,22 — 27,54 Ig (/).
4 For 2-connection lifiks;"whenever the class E, 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 configuration (see Figure 7), this formula is 139,7 — 30,6 Ig (/).
[ For 2-conngetion links, whenever the class F, link insertion loss at 900 MHz is less than 17 dB, subtract the
term 2¢8((/— 900)/100) from the formula stated above for the range of 900 MHz to 1000 MHz.
°  When, using connecting hardware with enhanced performance at the 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.

I'ne terms In the Tormulas are not Intended 10 Imply component perrtormance.
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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 | - - - - - - - - -

T = 20,0 a0, 1 o4, 2 00,U 00,U 09,U 00,U 00,U 00,U 0O,U
16 - - | 211 | 452 | 546 | 546 | 650 65,0 65,0 53,9 65,0
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

1000 - - - - - - - (:7?’;)21 49,1 19,6 47,9
1600 - - - - - - - = - 12,9 31,5
2000 - - - - - - - F - 9,6 27,7

P Value applicable to 3-connection link configuration (see Figure 7).

7
1

1

.2.4.2

Power sum NEXT

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

he PS NEXT of each pair of a 2-connectiofor 3-connection link shall meet the requirement
derived by the formula in Table 52.

[

Tlhe PS NEXT of each pair of a link;-with maximum implementation, at key frequencies is
diven in Table 53 for information only.
Tlhe PS NEXT requirements shall be met at both ends of the cabling.
RS NEXT, of pair k is computed as follows:
~NEXT,
y
PSNEXT, =-101g 10 10 (11)
i=1i#k
where
i is the number of the disturbing pair;
ki 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
62,3-15Ig(f)  80-201g(f)
D 1<f <100 -20Ig| 10 -20 +10 -20
723-151g(f)  90-201g(f)
E 1< £ <250 —201gl10 —20 +10 —20
72,3-151g(f)  90-20lg(f)
_ -20 -20
E b 1</ <300 201g| 10 +10
A
300 < f <500 87,56 — 22,67Ig (f) © ¢
994 -15lg(f) 994 —-15/g(¢)
F 1</ <600 -20lg|10  -20 +10 <20
- 1</ <600 103,1 — 18,5 Ig ¢/)
A 600 </ < 1 000 121,85 — 25,25)lg (f) & f
1</ <600 103,4=48,5 |
BCT-B S g (/)
600 < f <1000 121585 = 25,25 Ig (/)
72,3-151g(f) 91-201g(f)
1< f <500 —-201g | 10 -20 +2x10 ~—20
72,3 -151g(f) 37 —38Ig(f /500)
500 < f < 2000 —~20lg | 10 -20 +2x10 -20
102,4 - 151g(f) 113,3 - 201g(f)
1< £ <1000 —201g | 10 -20 +2x10 -20
102,4 -151g(f) 53,3 - 90Ig(f /1000)
I 1000 < <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
Mz D E En F Fa BCT-B ] I
1 57,0 62,0 62,0 62,0 62,0 62,0 62,0 62,0
TO [ V. 4v4 02,2 02,2 020 02,0 020 oV, 9 02,0
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 56,1
500 - - (zzf'g)a 52,9 53,1 53,1 25,4 50,6
600 - - - 51,7 51,7 51,7 28,2 49,1
1000 - - - - (:f’;)a 46,1 16,6 44,9
1600 - - - - - ~ 9,9 28,5
2 000 - - - - - o 6,6 24,7

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

7.2.5 Attenuation to crosstalk ratio at the near-end
.2.5.1 General
he ACR-N requirements are applicable only to.Classes D through F,, BCT-B, | and Il.

= =~

~J

.2.5.2 Pair-to-pair ACR-N

air-to-pair ACR-N is the difference between the pair-to-pair NEXT and the insertion loss ¢
he cabling in decibels.

= T

Tlhe ACR-N of each pair combination of a 2-connection or 3-connection link shall meet th
difference of the NEXT requirement of Table 50 and the insertion loss requirement g
Tlable 48 of the respective class.

The ACR-N of each pair combination of a link, with maximum implementation, at ke
ffequencies is given.in_Table 54 for information only.

Tlhe ACR-N requiréments shall be met where the NEXT requirements apply, and at both end
of the cabling:

—h

—n (D

ACR-N,;, of pairs i and k is computed as follows:
ACR-Ny, = NEXT;, — IL, (12
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 ;

IL; is the insertion loss of pair k.
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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
1e] 37,9 47,9 47,0 D0, | 00,2 09,0 09,0 U9 02,0
100 11,9 23,3 24,0 47,3 47,7 63,0 60,7 35,3 59,8
250 - 4,7 6,4 31,6 34,0 58,7 54,8 25,2 50,7
500 - - ~12,9 13,8 16,4 51,9 46,2 16,4 41,6
(-14,2)a ) ) ) ) ‘ )
600 - - - 8,1 10,8 50,1 43,8 12,9 38,9
-8,5
1000 - - - - (-9,7)2 43,0 34,8 1,9 30,5
1600 - - - - - - \a -10,4 9,1
2000 - - - - - - - -16,9 2,4
4 Value applicable to 3-connection link configurations (see Figure 7).

.2.5.3 Power sum ACR-N

7

Tlhe PS ACR-N of each pair of a 2-connection or 3-conhection link shall meet the difference d
the PS NEXT requirement of Table 52 and the .inSertion loss requirement of Table 48 of th
respective class.

—

he PS ACR-N of each pair of a link, with*maximum implementation, at key frequencies i
diven in Table 55 for information only.

Tlhe PS ACR-N requirements shall e met where the PS NEXT requirements apply, and 3
both ends of the cabling.

HS ACR-N, of pair k is computed as follows:
PS ACR-N, = PS NEXT}, - IL, (13
Where
is{the number of the disturbed pair;
RS NEXT, s the power sum near-end crosstalk loss of pair k;

~

” is the insertion loss of pair «.

—h

()

—

~
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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
100 8,9 20,8 21,5 44,3 44,7 61,0 58,7 32,3 56,8
250 - 2,0 3,8 28,6 31,0 56,7 52,8 22,2 47,7
500 - - 18,7 10,8 13,4 49,9 44,2 13,4 38,6
(-16,3)? ) ) ) ) ) )
600 - - - 5,1 7,8 48,1 41,8 9,9 35,9
-11,5
1000 - - - - (-12,7) 41,0 32,8 -1,1 27,5
1600 - - - - - - - -13,4 6,1
2 000 - - - - - — - -19,9 -0,6
F Value applicable to 3-connection link configurations (see Figure 7).

7.2.6 Attenuation to crosstalk ratio at the far-end
.2.6.1 General
he ACR-F requirements are applicable only to Classes D through F,, BCT-B, | and Il.

-~ =~

~l

.2.6.2 Pair-to-pair ACR-F

he ACR-F of each pair combination *ef’a 2-connection or 3-connection link shall meet the
pquirements in Table 56.

=

The ACR-F of each pair combination of a link, with maximum implementation, at kel
ffequencies is given in Table 57 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;
ki is the number of the disturbed pair;

HEXT.) is the far-end crosstalk loss coupled from pair i into pair £;

1L, is the insertion loss of pair k

™

NOTE The difference of input-to-output FEXT and the insertion loss of the disturbed pair is relevant to the signal-
to-noise consideration. The results computed to the formal definition above cover all possible combinations of
insertion loss of pairs and corresponding input-to-output FEXT.
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Table 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)
Ea 1<f£<500 -201g| 10 -20 +nx10 -20
94 -201g(f) 90 -151g(f)
F 1<£<600 -20lg| 10 -20 +nx10 020
95,3 -201g(f) 103,9 - 201g(f)
Fa 1</<1000 -201g| 10 -20 nx10 -20
91=201g(f) 103,9 — 201g (/)
BCT-B-L 1</<1000 -20lg| 40,0780  —20 +2x10 -20
91-201g(f) 103,9 - 201g(f)
BCT-B-M 1<f£<1000 £201g| y0,21]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| 10 -20 +2x10 -20
101,6 —201g(/) 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
Frequency Class

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

TO (oL 3o} 20,1 10 | 0,9 oF,7 09,U 00,U 40,9 09,U

100 18,6 24,2 24,2 46,0 48,8 53,7 51,8 32,4 53,5

250 - 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 39,5

600 - - - 32,6 33,2 38,1 36,2 16,8 38,0

1000 - - - - 28,8 33,7 31,8 12,4 33,5

1600 - - - - - - - 8,3 18,5

2000 - - - - - - ~ 6,4 14,8

~J

=

~.

S

N

.2.6.3 Power sum ACR-F

he PS ACR-F of each pair of a 2-connection or 3-¢onnection link shall meet thg
bquirements derived by the formulas in Table 58.

he PS ACR-F of each pair of a link, with maximum>implementation, at key frequencies is
iven in Table 59 for information only.
S ACR-F, of pair k is computed as follows:
. —FEXTy
PSACR-F, “=(-10lg > 10 10 )—1L, (14)
i=1izk

here

is the number of the disturbing pair;

is the number of thee disturbed pair;

is the total number of pairs;
EXT, is the far-end crosstalk loss coupled from pair i into pair k;

” is the.insertion loss of pair «.
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Table 58 — PS ACR-F for 2-connection 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 (/)
E 1<f <250 -201g| 10 -20 +nx10 -20
64,8 —201g(f) 80,1-201g(f)
Ea 1</ <500 -20Ig| 10 -20 +nx10 -20
91-201g(f) 87 — 151g(f)
F 1<f <600 -20lg|10 -20 +nx10 S&20
92,3 -201g(f) 100,9 - 201g ()
Fa 1</ <1000 —201g| 10 -20 %10 -20
88" 201g (/) 100,9 - 201g (1)
BCT-B-L 1<f<1000 -20lg| 4/0,078p10  —20 +2x10 -20
88 -201g(f) 100,9 - 201g (1)
BCT-B-M 1<f£<1000 £20lg| 40,21/ 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£./Z 1000 -201g| 10 -20 +2x10 -20
98,6 — 201g (/) 40,9 -901g(f /1000)
I 1000 < f <1600 —201Ig| 10 -20 +2x10 -20
98,6 - 2019(/) 22,52 —401g (7 71600)
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).

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

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

¢ 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

=

Table 60 — DC«loop resistance
for 2-connection/or 3-connection link

Minimum PS ACR-F
dB
Frequency Class
MHz D E E, F Fa 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
Le] S 1,9 o0, 1 o7, 1 V0,9 or,7 02,0 02,0 79,9 02,0
100 15,6 21,2 21,2 43,0 45,8 50,7 48,8 29,4 5035
250 - 13,2 13,2 36,2 37,8 42,7 40,8 21,4 42,6
500 - - 7,2 31,0 31,8 36,7 34,8 15,4 36,5
600 - - - 29,6 30,2 35,1 33,2 13,8 35,0
1 000 - - - - 25,8 30,7 28,8 9,4 30,5
1600 - - - - - - - 5,3 15,5
2 000 - - - - - - = 3,4 11,8
7.2.7 Direct current loop resistance

he DC loop resistance of each pair of a 2-connection er<3-connection link shall meet th
pquirements derived by the formula in Table 60 when mé€asured at or corrected to 20 °C.

The DC loop resistance of each pair of a linktwith maximum implementation, at kel
ffequencies is given in Table 61 for information only;

()

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
BCT-B (L/100) x 19 +2 x 0,4
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

F F BCT-B-L |BCT-B-M | 1

530 140 34 18,3 18,3 18,3 18,3 18,3 2,3 4,8 4,4 4,4

- =~

=

NOTE For the purposes of field measurements, calculations that provide values of 1ess than 200 mQ revert f
2p0 mQ.

7.2.9 Propagation delay

Tlhe propagation delay of each pair of a 2-connection or 3-e¢onnection link shall meet th
requirements derived by the formulas in Table 62.

A method of establishing conformant link performance{is to demonstrate that the margi
between the measured value and the channel, limits of Table 17 are adequate t
dccommodate any additional cabling components used to create a channel. This is fulfilled
the insertion loss requirement and the delaywskew requirement for the 2-connection g
J-connection link are met.

.2.8 Direct current resistance unbalance
he DC resistance unbalance between the two conductors within each pair of a 2-connectio
r 3-connection link shall not exceed the greater of 3 % or 0,150 Q for all Classes;

he maximum DC resistance unbalance between pairs within a link shall not*eéxceed 7 % ¢
00 mQ, whichever is greater.

he propagation delay of each pair of\*a link, with maximum implementation, at ke
equencies is given in Table 63 for infarmation only.

—3

[

= =~ O I
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Table 62 — Propagation delay for 2-connection or 3-connection link

Class Frequency Maximum propagation delay
MHz us
A /=01 19,400
B 0,1<f <1 4,400
C 1</ <16 (£100) x(0,534+0,036/\/?)+n><0,0025
D 1<f <100 (£/100) x (0,534 + 0,036/\/f\)+ nx0,0025
E 1<f <250 (£100) x (0,534 + 0,036/\/?)+ nx0,0025
En 1<f <500 (£100) x (0,534 + 0,036/\/?)+ nx0,002'5
F 1<f <600 (£100) x (0,534 + 0,036/\/?)+ nx0,0025
Fa 1<f <1000 (£100) x(o,534+0,036/J?)+nx0,0025
BCT-B 1</ <1000 (£100) (0,534 + 0,036/\/7)+ 2x0,0025
| 1< f <2000 (£100) (0,534 ) 0,036/\/7)+ 2x0,0025
I 1< f <2000 (£r100) x(0,534+o,036/J7)+2xo,0025

L =Lec + Lep
where

I8
L

rc is the length of fixed cable (m);
cp is the length of consolidation point cord, where gresent (m).

= 2 for 2-connection link configurations (see Figure'6)
= 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
us
Frequency Class
MHz
A B Cc D E E, F Fao BCT- | BCT- | |
B-L B-M

0,1 197400 | 4,400 - - - - - - - - - -
1 - 4,400 | 0,521 | 0,521 | 0,521 | 0,521 | 0,521 | 0,521 | 0,049 | 0,125 | 0,150 | 0,150
16. - - 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 1 0490 1 0490 1 0490 1 0047 | 0118 | 0144 | 0141
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.
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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

Lec is the length of fixed cable (m);

/. is the length of consolidatien\point cord, where present (m).

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

Class Frequency Maximum delay skew
MHz us
/=01 N/A
B 01<f <1 N/A
c 1</ <16 (£/100) 0,045 + n % 0,001 25
D 1</ <100 (L/100) 0,045 + 1 x 0,001 25
E 1<f <250 (£/100) x 0,045+ 0,001 25
En 1</ <500 (L/100) 50,045 + n x 0,001 25
F 1</ <600 (L00) 0,025 + n % 0,001 25
Fa 1<f <1000 (2/100) 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
Where
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Class Frequency Maximum delay skew
MHz us
A f=0,1 N/A
B 0,1<f <1 N/A
C 1<f <16 0,044 2
D 1<f <100 0,044 2
E 1<f <250 0,044 2
En 1<f <500 0,044 2
F 1</ <600 0,026 ©
Fa 1<f <1000 0,026 °
BCT-B-L 1<f <1000 0,004 ¢
BCT-B-M 1<f <1000 0,008 ¢
I 1<f <2000 0,0142°¢
I 1<f <2000 07009 f

This is the result of the calculation 0,9 x 0,045 + 3 x 0,001 25.
This is the result of the calculation 0,9 x 0,025 + 3 x 0,001 25.
This is the result of the calculation 0,078 x 0,025 + 2 x 0,001 25¢
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.
This is the result of the calculation 0,26 x 0,025 + 2 x,0;001 25.

a

= =~

Q- = - Qo=

.2.11 Unbalance attenuation and coupling attenuation

.2.11.1  General
nbalance attenuation (TCL and E£LTCTL) and coupling attenuation are specified for Class

nd Class Il screened systems.

.2.11.2 Unbalance attenuation, near-end

he unbalance attenuation near-end is measured as transverse conversion loss (TCL).

linimum TCL requitements are applicable to Class | and Il screened systems. The TCL of

lass | or |l permanent link shall meet the requirements of Table 66.

he TCL of éach pair of a link, with maximum implementation, at key frequencies is given i

able 67 for<information only.

he TECL requirements shall be met at both ends of the cabling and shall be achieved b

esign'and installation in accordance with manufacturer’s instructions.



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

ISO/IEC 11801-1:2017 © ISO/IEC 2017

— 87 —

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) > ©
Il 1< £ <2000 unscreened pairs 60,0 —17Ig(f) @ 60,0 —17Ig(f) @ 60,0 —17Ig(f)2
I 1< f <2000 screened pairs 50,0 -17Ig(f) ¢ | 50,0 -17Ig(f) ®-© 50,0 -171g(f)® ©

a

b

c

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

Table 67 — Informative TCL values for Class | and'll

screened permanent links at key frequencies

Minimum TCL
dB
Class
Frequency I 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 [~46,0 | 16,0 | 26,0 | 26,0 | 26,0 | 16,0 | 16,0 | 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 | 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 8,9 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

he unbalance attenuation far-end is measured as equal level transverse conversion transfe

= 4

m =

—| TT]

pss (ELTCTL).

linimum=ELTCTL requirements are only applicable to permanent link Classes | and Il. Th
LTCTL of a Class | or Il channel shall meet the requirements of Table 68.

=

[

I
TIIC LT OUTL U

in Table 69 for information only.

£ b H £ | H N | H AN H H 1 F P~ H + 1 £ H H H
odavlit pait Ut a TN, Wit THTAATTTTUTrit mrprchicTitatuls, at T\Uy MTYUUTIIVITO 1o HIVU

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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Environmental classification
Class Frequency Cable pair E, E, E,
MHz 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( /) P © 34,6 — 20Ig( /) P © 34,6 —20Ig(f) > °©
I 1< £ <2000 unscreened pairs 44,6 - 20Ig(f) > ¢© 44,6 - 20Ig(f) > ¢© 44,6 — 20Ig(f).2\°
I 1< f <2000 screened pairs 34,6 — 20lg(f) - © 34,6 -20Ig(f) ®° | 34,6-20lg(f) > °

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

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.

Table 69 — Informative ELTCTL values for Class-l'and Il

permanent links at key frequencies

Minimum ELTCTL

g

|

nvironmental classification E shall meet the requirements in Table 70.

heAcoupling attenuation of each pair of a link, with maximum implementation, at ke

equencies is given in Table 71 for information only.

dB
Class
Frequency I 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 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 8,0 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
Minimum coupling attenuation requirements are only applicable to permanent link Classes||

and Il. Theteoupling attenuation of a permanent link that is intended to be subjected to a

=)

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 < f < 100 50 50 60
[l
100 < £ < 2000 90 — 20Ig (f) 90 — 20Ig (1) 100 - 20Ig (/)
Table 71 — Informative coupling attenuation values
for screened permanent links at key frequencies
Minimum coupling attenuation
dB
Class
Frequency | "

MHz
E1 E2 E3 E1 E2 E3
1 — — — — — —
30 50,0 50,0 60,0 50,0 50,0 60,0
100 50,0 50,0 60,0 50,0 50,0 60,0
250 42,0 42,0 52,0 42,0 42,0 52,0
500 36,0 36,0 46,0 36,0 36,0 46,0
1000 30,0 30,0 40,0 30,0 30,0 40,0
1600 25,9 25,9 35,9 25,9 25,9 35,9
2 000 24,0 24,0 34,0 24,0 24,0 34,0

—

7.2.12 Alien crosstalk

7.2.12.1 General

1

d

f

|

7.2.12.6.

7.2.12.2 Power sum alien NEXT
1

he PSANEXT of each pair of a 2-connection or 3-connection
bquiregments derived by the formulas in Table 72.

he following alien crosstalk requirements are applicable to Classes E,, Fp, | and Il. Alie

rosstalk of Class F is considered to be as good as the alien crosstalk performance specifie
pr Class E5. For information on alien crosstalk performance of Class E cabling, se

5O/IEC TR 24750+ For qualification of alien crosstalk using coupling attenuation se

link shall meet th

(O CEE =]

[4%

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

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:

—ANEXTy ; 1
Nn 10
PSANEXT, =-101g| > >'10 (16)
1=1i=1
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 /
ANEXT;;, is the alien near-end crosstalk loss coupled from pair i of disturbing link / to the

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

Class Frequency Minimum PS ANEXT
MHz dB

C o 1</ <100 80 — 101g (/)
A 100 < f < 500 90 — 15Ig ()
. 1</ <100 95 — 101g (/)
A 100 < £ <1 000 105 — 151g (f)
1< /<100 105 - 10ig(f)

Cc
100 < / < 2000 115 15lg(f)
1< /<100 105 - 10ig(f)

Il
100 < £ < 2000 115-15Ig(f)

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

If the average insertion |ess-of all disturbed pairs at 100 MHz, L1 5oMHz,avg? is less than 7 dB, then subtract
the following for /> 100, MHz:

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

minimum <7 x

where
fis the.frequency in MHz;

4
1
1I500MHzZ, avg = IZ} IL1OOMHz,i ’
p=

IL  nna ’. is the insertion loss of a pair i at 100 MHz.

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 at key frequencies

Minimum PS ANEXT

dB
Frequency Class
MHz E F | I

A A
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 74,5 74,5
1000 - 60,0 70,0 70,0
1600 - - 66,9 66,9
2 000 - - 65,5 65,5

7.2.12.3 PS ANEXTan
The PS ANEXT,,q of each 2-connection or 3-connection link shall/meet the requirement
derived by the formulas in Table 74.
The PS ANEXTavg of each pair of a link, with maximum implementation, at key frequencies i
diven in Table 75 for information only.
The PS ANEXT,,4 requirements shall be met at both.ends of the cabling.
HS ANEXT,,q is computed as follows:
PSANEXT5q = 1{ iPSANEXTk} (17
n | k=1
where
k| is the number of the disturbedpair in the disturbed link;
n| is the number of pairs inthe disturbed link.

Table 74 £ PS ANEXT,, 4 for 2-connection or 3-connection link

[2)

o a b
Class Frequency Minimum PS ANEXTavg
MHz dB
E 1</<100 82,25 - 10 1g (f)
A 100 < < 500 92,25 — 15 Ig (/)

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

I tie average fsertiom tossof attdisturbed pdi[b dl TUU VIFZ, 1L100MHZ avg’ fstesstmam 7 un, thern sudirdct

the following for f >100 MHz:

7 £-100 7= IL100MHz , avg 6 £-100

minimum
400 400

L10oMHz ,avg

where
f'is the frequency in MHz;

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

1L 0omHz, i is the insertion loss of a pair i at 100 MHz.
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Table 75 — Informative PS ANEXT,,, values for links at key frequencies

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

7.2.12.4 Power sum alien ACR-F for Class E,, Fp, I, and Il 2-connection or 3-
connection link

—

he PS AACR-F of each pair of a 2-connection or 3-connection link shall meet the
bquirements derived by the formula in Table 76.

-

he PS AACR-F of each pair of a link, with maximum implementation{at’key frequencies is
iven in Table 77 for information only.

he PS AACR-F shall be met at both ends of the cabling.

[®N

1
9
1
The PS AACR-F is computed based on AFEXT, and inSertion losses of disturbing an
disturbed links.

1

he PS AACR-F, of disturbed pair k is determined according to Equation (18).
PSAACR-F;, = PSAKEXT), — IL;, (19)

Table 76 — PS AACR-F for-2=connection or 3-connection link

Class Frequency Minimum PS AACR-F
MHz dB

Ep? 1<f <500 77-20lg(f)

Fp? 1 <1 <100 92-20Ig(f)

|ab 1< <2000 102 - 20lg( f)

[|ab 1< f <2000 102 - 20Ig (1)

?  PS AACR-F at(frequencies that correspond to calculated PS AFEXT values of greater than 67,0 dB or
102 - 151g(f)(dB"shall be for information only.

PS AACR-F<at frequencies that correspond to calculated values of greater than 67,0 dB shall revert to a
minimum, requirement 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 F | I

A A
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
500 23,0 38,0 48,0 48,0
1000 - 32,0 42,0 42,0
1600 - - 37,9 37,9
2 000 - - 36,0 36,0

7

1
d

.2.12.5 PS AACR-F
he PS AACR-F

avg

of each 2-connection or 3-connection link shall) meet the requirement

avg
erived by the formulas in Table 78.
he PS AACR-Fan of each pair of a link, with maximum implementation, at key frequencies i
iven in Table 79 for information only.
he PS AACR-F,,q4 requirements shall be met at both.ends of the cabling.
S AACR-F,4 is computed as follows:
PSAACR-Fyyg = l[ S PSAA CR-Fk} (19
n | k=1
here
is the number of the disturbed-pair in the disturbed link;
is the number of pairs inithe disturbed link.

Table 78 — PS AACR-F,, 4 for a 2-connection or 3-connection link

[2)

Class Erequency Minimum PS AACR-F, 2 P ©
MHz
dB
=N 1<f <500 81-20lg(f)

P PS AACR—Favg at frequencies that correspond to calculated PS AFEXTavg values of greater than 67,0 dB or
102,=~15 Ig(f) dB shall be for information only.

b ~PS AACR-F_ _ at frequencies that correspond to calculated values of greater than 67,0 dB shall revert to a

avg

minimum rnqlliromonf of R7’ﬁ 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

~J

.2.12.6 Alien crosstalk and coupling attenuation for screened links

<

Vhen coupling attenuation for a link meets or exceeds the values of Table 80 the\PS ANEX]
imits are met by design.

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

<

Table 80 — Alien crosstalk and coupling attenuation for. screened links

Class 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()) 90 — 20Ig(f")
30 < £ < 100 65 65
F
A
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
Glause 7.3 contains requirements for coaxial links of Class BCT-C.

Therequirementsir7-3-are-givenby Hmits computedto-one-decimal-placerusing-theformula
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-<# <3000 ++66 (oaeﬁg—v-e-eeee-/—)-v-bre-eeeﬁ—

P Insertion loss (/L) at frequencies that correspond to calculated values of less than 2,0 dB shall revert'te 3
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

~J

.3.4 Direct current loop resistance

—

he DC 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

~J

.3.5 DC current carrying capacity
ee.6:4.3.4.

w

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

| General

Clause 8 contains reference implementations for campus and building backbone cabling
subsystems (see 5.3.3). For detailed information on reference implementations of other

c

8
8

abling subsystems, see the appropriate premises-specific cabling design standard.

.2 Balanced cabling

.21 Component choice

1
t

cC N

D

OO0 O T o

he selection of balanced components will be determined by the channel lengths required 4an
e class of applications to be supported. Refer to Annex E for guidance.

he balanced cabling reference implementations described in 8.2 contain reductions i
hannel length where operating temperatures are in excess of 20 °C. In order™6 maintai

jpecific channel lengths under such conditions (due to the effect of ambient-temperatur

nd/or the impact of applications supported by the cabling) it may be necessary to either

) specify cables with lower insertion loss specifications than those detailed in 8.2, or
) provide appropriate protection to reduce the operating temperature\of the channel.

sing the configurations of 8.2.2,

d) Category 5 components provide Class D balanced cabling performance,

b) Category 6 components provide Class E balanced cabling performance,

) Category 6, components or Category 8.1 compongnts provide Class E, balanced cablin
performance,

) Category 7 components provide Class F balafnced cabling performance,

) Category 7, components or Category 8.2-components provide Class F, balanced cablin
performance.

.2.2 Dimensions
igure 8 shows the model used.téocorrelate cabling dimensions specified in 8.2 with th
hannel specifications in Clause(6) The backbone channel shown (either building or campug
ontains a cross-connect at each end. This represents the maximum configuration for a Clas
, E, Ea, F or Fp backboneghannel.
L Channel |
I Backbone cable
Distributor -l ______ - O - Distributor
EQP cH [c EQP
Equipment Patch cord/ Patch cord/  Equipment
cord jumper jumper cord JEC

D o 3

O — D

connection (mated pair)

Figure 8 — Backbone cabling model

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

In Table 84 it is assumed that

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

b

backbone cable,

) all the cords in the channel have a common insertion loss specification.
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In order to accommodate the higher insertion loss of cables used for patch cords, jumpers and
equipment cords, the length of the cables used within a channel of a given Class 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.

he maximum length of the backbone cable will depend on the total length of cords tosb
supported within a channel. The maximum lengths of cords shall be set during the désig
hase and a management system is required to ensure that these lengths are not exceedef
uring the operation of the cabling system.

- D

QO

Table 84 — Backbone link length equations

Implementation equations ?

Component | Class Class B Class C Class D Class E Class Ey, Class F Class F,
Category A
I = I = INE
b b b
3 20001 550 -7 - x| 1701, -x |105-1, - x| > - -
l = l = [ = ] =
6 2000 b b b b - - -
260 -1, - X | 185 -1 X | 111 -1, - X|102-] X
ly = ly = ly = I3 ly =

6, or 8.1 -
A 2000 260 -1, -X | 189 -1, -X [114 -1 -X| 105 L - X | 102-1, - X

Iy = Iy = I, = I, = I, = Iy =
260 -/, - X | 190 -1, - X | 115~ 1, - X(P;106 - 1, - X [ 104 =1, - X [102 -1, - X

Iy = Iy = I, = I, = I, = Iy = Iy =
260 -/, - X | 192 -1, - X [117 =93 - X | 108 -1, - X | 107 =1, - X | 102~ 1, - X [ 107 - I, - )

7 2 000

7,0r82 2 000

p the maximum length of the backbone cable (m)

. combined length of patch cords/jumpers and“equipment cords (m)

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

For operating 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 unscreened balanced cables between 40 °C and 60 °C.

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

Manufacturer’s or~supplier’s information shall be consulted where the intended operating temperature exceeds
60 °C

NOTE Wahere channels contain a different number of connections than in the model shown in Figure 8, the
fixed cablevength is reduced (where more connections exist) or increased (where fewer connections exist) by
2 m per.oconnection for Category 5 cables and 1 m per connection for Category 6, 6,, 7 and 7, cables.

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

 Applications limited by propagation delay, delay skew or DC resistance may not be supported it 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

T

ategory used, see Annex E. It should be noted that the connection system, used \tp
terminate optical cabling, may contain mated connecting hardware and splices (permanent gr
re-useable) and that cross-connects may comprise re-useable splices.

In order to accommodate increased quantities of mated connections and splicescused within g
hannel, the total length of the channel may have to be reduced to agcommodate thg
dditional attenuation.

dditional connections may be used if the maximum channel insertioniloss (or optical powe
udget, as applicable) of the application allows (see Annex E).

o >
=

©

Cable requirements

.1 General

9

Clause 9 specifies the minimum requirements for cables installed within generic cabling
sljubsystems as specified within the reference implementations in the ISO/IEC 11801 series.
Tlhe requirements in Clause 9 are specified at a temperature of 20 °C.
9
F

.2 Operating environment

or each M, I, C or E group, the classification of a given environment is determined by th
most demanding parameter within the -M; I, C or E group. However, the selection ¢
components shall be based on the specific demands of each of the parameters within the M,

G or E group, which may be less demanding than the overall classification of the group.

=D

n general, conformance to the limits and test methods specified by, and produg
sjpecifications referenced ing_Clause 9 for individual transmission parameters cannot b
considered to provide assurance of performance when simultaneously subjected to the fuj
range of environmental ¢onditions of a given environmental classification.

D ~

{ is assumed that jf‘a’channel is constructed entirely of components meeting requirement
based on a M41,C4E7 classification according to the reference implementations of the relevar

part of the ISQ/IEC 11801 series, then the required channel transmission performance i
achieved in_‘a~M41,C4E, environment based upon a statistical approach of performanc

odelling;

DO O

he imaintenance of functional performance under specific combinations of environmenta
conditions within a given environmental classification of Table 2 should be indicated by th
-ii‘ Agreemen ST D€ Eatchnet E e COSTOME a1 1C S opte 1o 1€ 1TOC
maintains transmission performance
environmental conditions.

w, VV Cl t
when subjected to specific combinations of

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.
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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

EC 644565 Multicaora and cvmma trical naotr/anad cobhloc for diaital oo e ications Daort B QO mmmaterical

E H Multicore—and-symmetrical-pairauad ablesfor-digial-communication Rar-6—Symmetrieal

pair/quad cables with transmission characteristics up to 1 000 MHz —Horizontal floor wiring'—
Sectional specification

EC 61156-6 Multicore and symmetrical pair/quad cables for digital communications — Part 6: Symmetrical
pair/quad cables with transmission characteristics up to 1 000 MHz — Work area wiring —
Sectional specification

EC 61156-7 Multicore and symmetrical pair/quad cables for digital communications — Patf</~"Symmetrical
pair cables with transmission characteristics up to 1 200 MHz — Sectional specification for
digital and analog communication cables

EC 61156-9 Multicore and symmetrical pair/quad cables for digital communications™— Part 9: Cables for
channels with transmission characteristics up to 2 GHz — Sectionalhspecification

EC 61156-10 Multicore and symmetrical pair/quad cables for digital comma@nications — Part 10: Cables for
cords with transmission characteristics up to 2 GHz — Sectional specification

.3.2 Balanced cables of Category 5 through 7,, 8.4 and 8.2

.3.2.1 General

h addition to 9.3.1, the environmental, mechanicap,and electrical requirements given in 9.3.
hall be met. Measurements shall be performed:.according to IEC 61156-1. In case of conflig
ith referenced standards, the limits in this doeument apply.

N

[72)
—

<

.3.2.2 Environmental characteristics

—

alanced cable shall meet mechanical and environmental requirements of the relevarn
ategory in conjunction with a _.completed detail specification based upon those within
EFC 61156-5-1 and IEC 61156-641'as appropriate.

- m O

.3.2.3 Mechanical characteristics

alanced cables shall/meet the mechanical requirements of 9.3.1 as appropriate ip
onjunction with the requirements detailed in Table 86.

O m O

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

Cable characteristics Units Requirements
A Diameter of conductor? mm 0,4t00,8
2 Diameter over-insulated conductor® mm <1,6
.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

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

b 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

L 1o |
nrayarso e usea:

9.3.2.4.3 Attenuation

Hor the attenuation of Category 5 cable, the constants specified in 6.3.3.2 ¢
IEC 61156-5:2009 shall be used. They result in a lower attenuation than~- given i
IEC 61156-5:2009, 6.3.3.1 (Table 4), for example in 21,3 dB/100 m at 100 MHz.

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

d
9.3.2.4.4 Coupling attenuation
q

Screened cables shall meet the requirements of Type Il as specified in IEC 61156-5:2013
nd IEC 61156-9:2016, as applicable.

Q

9.3.2.4.5 Unbalance attenuation, near-end

Unscreened cables shall meet the requirements of level 2yas specified in IEC 61156-5.

.3.2.5 Hybrid and multi-unit cables
.3.2.5.1 Cable sharing

ubsystem 2, 3 and 4 cables required to suppart'multiple signals shall meet the requirement
f9.3.2.5.2.

O (N WO ¢©

h the subsystem cable 1 cabling subsystem, when more than one terminal equipment (TE
utlet is served by a single cable, thelnear-end crosstalk of cable elements that extend to an
vo or more outlets shall meet the.requirements of 9.3.2.5.3. The requirements of 9.3.2.5.
Iso apply between units of hybridJand multi-unit cables used in either the subsystem cable 1
, 3 or 4 subsystems.

—~ 0o =

N Q

9.3.2.5.2 Power summation in subsystem 2, 3, and 4 cables

Bxamples of the types-of cables covered by 9.3.2.5.2 include cables with two or mor
glements within a eable unit that are used for backbone subsystems.

_ 0

=C 61156-5.

Z

OTE, \PS NEXT takes the total crosstalk power into account. Therefore a higher count of adjacent pairs requirg

ables shall .mget the requirements for the corresponding cable Category and typs.
dditionally,._these cables shall meet the PS NEXT requirements for crosstalk, i.q.

=

4

W —

[

Q o

higher'pair-pair NEXT to achieve the same PS NEXT.

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.

i |

=

= 0 =

9
B

9
B

.3.2.6 Additional performance requirements for flexible cables

he electrical performance of these cables shall meet the general requirements for balance
bles as specified in 9.3.2.4 for the respective Category with the exception of atténuatio
nd DC loop resistance, which are specified in 9.3.2.6.

he attenuation in decibels per 100 m and DC loop resistance shall not be more than 50 9
igher than specified in 9.3.2.4. The impact of this increased attenuation js indicated in th
eference implementations within the reference cabling design standards,

eturn loss (RL) shall be measured on a test length of 100 m. Alternaté test methodologie
nat have been shown to correlate with these requirements may also.be used.

.3.3 Balanced cables of Category BCT-B
.3.3.1 General

h addition to 9.3.1, the environmental, mechanical and‘electrical requirements given in 9.3.
hall be met. Measurements shall be performed according to IEC 61156-1. In case of conflig
ith referenced standards, the limits in this document apply.

.3.3.2 Environmental characteristics

CT-B cables shall meet the environmental tequirements of balanced cables, see 9.3.2.2.

.3.3.3 Mechanical characteristics

CT-B cables shall meet the minimum requirements for mechanical characteristics specifie

im Table 87.

- O

[S)

4%

[

—
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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
b Number of cables pairs >4
Elements in a unit quads >2
b Screen around cable unit Optional
4 Screen around cable Required
B Outer diameter of cable © mm <9
D Temperature range ¢ °C installation: 0 to +50
operation: -20 to,+60
0 Minimum bending radius for pulling 8 times outer_cablée diameter
during installation
1 Minimum bending radius installed 4 times¢outer cable diameter
2 Fire rating Acgording to IEC 61156-1, or in accordancs
with\national or local regulations
3 Colour coding As required by local regulations or
customer, preferred IEC 60708-1
4 Cable marking As required by customer
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;4'mm may be used if they meet all other performancq
requirements. These cables may not be compatiblé/with all connecting hardware.
Should be minimized to make best use of duet and cross-connect capacity. In case of under-carpet cable, thd
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:
9.3.3.4 Electrical characteristics
BCT-B cables shall meet
g) the Category 7 requirements of 9.3.1,
B) the attenuation requirements of IEC 61156-7, for 1 MHz < f < 1000 MHz (subject to p
minimum.,of 4 dB),
d) the return loss requirements of IEC 61156-7, for 600 MHz < /< 1000 MHz,
d) minimum requirements specified in Table 88.
See IEC 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.

n a 00 m
that have been shown to correlate with these requirements may also be used.

9.4 Coaxial cables
9.4.1 General

=)

echanical, electrical and environmental requirements of coaxial cables meeting.the minimun
requirements to support the transmission performance of BCT-C cabling as’specified in 6.
dre given in the generic specification IEC 61196-1, and the relevant sectional specification
etailed in Table 89.

TS

Table 89 — Basic requirements of coaxial cables

EC 61196-6 Coaxial communication cables — Part 6: Sectional specification, for CATV drop cables

Coaxial communication cables — Part 7: Sectional specification for cables for BCT cabling in
EC 61196-7 accordance with ISO/IEC 15018 — Indoor drop cables.for)systems operating at 5 MHz — 3
000 MHz

9.4.2 Environmental characteristics
CGoaxial cables shall meet the environmental regquirements of 9.3.2.2.

9.4.3 Mechanical characteristics

BCT-C cables shall meet the minimum“requirements for mechanical characteristics specifiefd
m Table 90 for compatibility with connectors specified in 10.3.

Table 90 — Mechanical performance requirements for coaxial BCT cables

Cable characteristics Units Value
Diameter of inner cenductor @ mm 0,6 to 1,2
p Diameter over diglectric @ mm 3to6
B Outer diamegter-6f outer conductor mm 3,5t06,5
a Number.of.coaxial cable elements in a cable pairs >1
b Outerdiameter of cable ° mm <11

installation: 0 to +50

i Temperature range c operation: =20 to +60

7 !.V‘Iillilllul!l bemdinmg Tadiosfor puttimgduring 70 times outer cable diameter
installation

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 E/Ia:g:emum return loss (RL) on 100 m dB 470 < f <1000 18
1000 < f <3 000 12

Maximum insertion loss 1< /<3000 0,835 x \/7+0,002 5f

f=5 4,0
f=10 4,0
f =100 8,6

3 dB/100 m =200 12,3

Informative values at key frequencies

f =600 22,0

f.=4 000 28,9

=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 | Maxitnum transfer impedance mQ/m
f =30 5
9-5—Optiealfibre-eable-{eabled-opticalfibres)

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 1550
nm nm nm nm nm nm nm am
Attenuation 3,5 1,5 3,0 1,5 1,0 1,0 1,0 0,4 04 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
Nominal core diameter
Category
um

OM3 50 1500 N/A 500 2000 N/A

OM4 50 3500 N/A 500 4700 N/A

OM5 50 3500 1850 500 4700 2470
NOTE 1 Modal bandwidth requirements apply,to the optical fibre used to produce the relevant cabled optical
fibre category and are assured by the parametérs’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 advantage
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

Tlhe cabled optical fibre Categories designated as OM3, OM4 and OMS5 are achieved using
grultimode, gradedrindex optical fibre waveguide with nominal 50/125 ym core/claddin
iameter and numerical aperture complying with A1a.2, A1a.3 and A1a.4 optical fibre
respectively, o/ TEC 60793-2-10.

9.5.2.3 Cabled single-mode optical fibre of Categories OS1a and 0S2

Tlhe cabled optical fibre categories designated as OS1a and OS2 are achieved using a singlg
ode ‘optical fibre complying with B1.3 or B6 of IEC 60793-2-50. Two cabled optical fibr
q‘esigns 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.

©

4%
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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
dach conductor and shall not provide any contact between more than one Incoming and ong
dutgoing conductor (e.g. bridge taps shall not be used).

[®N

nless otherwise specified, this document specifies the minimum performance ,of lmate
onnectors as part of a link or channel. The requirements used in Clause 10 apply to mate
onnections. The requirements of the detail specifications for free connectors® and fixef
onnectors referenced in Clause 10 shall also be met.

0 0 0
Q.

hese requirements apply to individual connectors which include terminal equipment (TE
utlets, patch panels, consolidation point connectors, splices\“&@and cross-connects.
equirements for balanced cords are provided in Clause 11.

0 -
~

OTE Clause 10 does not address requirements for devices with passive or active electronic circuitry, includin
ose whose main purpose is to serve a specific application or to provide compliance with other rules an
bgulations. Examples include media adapters, impedance matching tfansformers, terminating resistors, LA
puipment, filters and protection apparatus. Such devices are outside he\scope of generic cabling and may hay
gnificant detrimental effects on network performance. Therefore, it isvimportant that their compatibility with th
Bbling system and equipment be considered before use.

a2z
D O ZaQ

L. T3 O »w ®
D

erformance of the connecting hardware shall be maintained over temperatures ranging fror
10 °C to +60 °C.

10.1.2 Location

CGonnecting hardware shall be compatible\with the environment at its intended location ap
defined by the environmental classification of 6.2.

10.1.3 Design

n addition to its primary purpose;-Connecting hardware should be designed to provide

Q

) a means to identify™\eabling for installation and administration as specified ip
ISO/IEC 14763-2,

a means to permit.orderly cable management,
a means of accéess to monitor or test cabling and equipment,

protection against physical damage and ingress of contaminants,

O Q O O

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

©

f) ameans to accommodate screening and bonding requirements, when applicable.

Whenh connections of the same mechanical type as the terminal equipment (TE) outlet ark
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

Bump a a a |IEC\60512-6-2

Shock a a a I[EC 60512-6-3

Vibration sinusoidal a a a IEC 60512-6-4

Tensile strength 10N 50 N 100 N IEC 60512-16-4

Cable clamp resistance b b § IEC 60512-17-4

to cable torsion

Cable clamp resistance b b b IEC 60512-17-4

to rotation

Ingress I I, I

Particulate IP 2X IP 6X IP 6X IEC 60529

Liquid / 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 60512-11-10
Rapid change of a a a IEC 60512-11-4
temperature

o 1ISO 4892-1

Solar 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

Flovng mied oas : : :

Electromagnetic E, E, E,

Shielding effectiveness a a a IEC 60512-23-3, and
IEC 60512-4-2 for
partial discharge

RE a a a IEC 60512-23-3

vlu:tagv PIUUI = = = :Ef‘ UC512 4 ‘I

detail specification.

b

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.

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
Shock a a a IEC 611691
Vibration sinusoidal a a a IEC 611691
Tensile strength 10N 50 N 100 N IEC61169-1
Cable clamp_resistance b b b EC 61169-1
to cable torsion
tCable c_lamp resistance b b b IEC 61169-1
o rotation

Ingress I I, I,
Particulate IP 2X IP 6X 1P 6X IEC 60966-1
Liquid / Immersion IP X0 IP X5 IP X5 and X7 IEC 61169-1
Climatic and chemical c, c, C,
Ambient temperature a a a IEC 61169-1
Rapid change of a a a IEC 61169-1
temperature
o 1ISO 4892-1
Solar radiation a a a
ISO 4892-2
Damp heat cyclic a a a IEC 61169-1
Fluid resistance a a a IEC 61169-1
FIowin_g mixed gas a a a IEC 61169-1
corrosion test
Electromagnetic E, E, E,
Shielding effectiveness a a a IEC 61169-1
RF a a a IEC 61169-1
\Voltage proof a a a IEC 61169-1
NOTE Although not contained in Table 2, “weld splatter” may also be considered during the development of a
detail specification.
?  Connegting hardware shall maintain mechanical and electrical performance during exposure to the relevant
enyirghmental conditions specified in Table 2.
b Gonnecting hardware shall maintain mechanical and electrical performance during exposure to 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

Hlexing of the strain relief of fibre optic b b b IEC 61300-2-44

devices

Ingress I, , [

Rarticulate IP 2X IP 6X IP 6X In development by IEC SC 868

liquid / Immersion IP X0 IP X5 IP X5 and X7 |In development by IEC SC 868

CGlimatic and chemical c, c, C,

Dry Heat — High Temperature a a a IEC.61300-2-18

gndurance

¢hange of temperature a a a IEC 61300-2-22

Jolar radiation achieved by measuring a a a 1ISO 4892-1

UV radiation 1ISO 4892-2

Damp heat cyclic a a a IEC 61300-2-46

Resistance to solvents and a a a IEC 61300-2-34

dontaminating fluids of interconnecting

domponents and closures

Alowing mixed gas corrosion test a a a Requested from IEC SC 86B

4 Connecting hardware shall maintain mechanjcal and optical performance during exposure to the relevant
environmental conditions specified in Table2:

b Connecting hardware shall maintain mechanical and optical performance during exposure to the relevart
environmental conditions.

10.1.5 Mounting

CGonnecting hardware should be designed to provide flexibility for mounting, either directly gr
Ky means of an adapter plate or enclosure. For example, connecting hardware should havg
mounting provisionsfor placement on walls, in walls, in racks, or on other types of distributiop
frames, and mounting fixtures.

10.1.6 Installation practices

The manner and care with which the cabling is implemented are significant factors in th
performmance and ease of administration of installed cabling systems. Installation and cabl
nLanagement precautions should include the elimination of cable stress as caused by tensior,
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

Ilbibib'lli Irrdaririet “IIngiIUui iilc bybtclll.

hen two physically similar cabling types are used in the same subsystem, they shall*b
arked in such a way as to allow each cabling type to be clearly identified. For_example
ifferent performance categories, different nominal impedance and different optical fibre cor
iameters should carry unique markings or colours to facilitate visual identification.

()

[

Gonnecting hardware shall be marked or colour coded for identification purposes. The mean
df identification can be used to indicate transmission and environmental performance i
jccordance with Clause 10. The means of identification may b€, an element of th
dministration system.

D o O

Where a protective housing prevents the identification of the connecting hardware type, th
protective housing shall be suitably marked or colour coded.

)

—

0.2 Category 5 through 7,, 8.1, and 8.2 connecting hardware for balanced cabling

0.2.1 General

he following requirements apply to all connecgting hardware used to provide electrica
onnections with balanced cables that comply with-the requirements of 9.3. It is desirable tha
ardware used to directly terminate balanced, cable elements be of the insulation piercin
onnection (IPC) type or the insulation displacement connection (IDC) type. In addition t
hese requirements, connecting hardware used with screened cabling shall be in ful
ompliance with ISO/IEC 14763-2.

Q =0 50 — =
U QO ~ —

onnecting hardware should be designed in such a way that the untwisted length in a cabl
lement, resulting from its termination to connecting hardware is as short as possiblg.
onnecting hardware shouldtpermit a minimum length of exposed pairs between the end ¢
ne cable sheath and the~point of termination. In addition, only the length of cable sheat
bquired for terminatign,~and trimming should be removed or stripped back. Thes
bcommendations arg~provided to minimize the impact of terminations on transmissio
erformance and are-not intended to constrain twist length for cable or jumper construction.

[

m © 5 5 =+ D 0O
> 0 5 =

arthing requiréments and screen continuity considerations are specified in ISO/IEC 14763-2|

0.2.2 Performance marking

onnecting hardware intended for use with balanced cabling should be marked to designat
ansmission performance at the discretion of the manufacturer. The markings, if any, shall b
isible during installation and do not replace other markings specified in 10.1.7%
SOMEC14763-2or those required by focat codes or regutations:

O

< o0 =

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

Component or test

Mechanical characteristics Requirement
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
f‘ah:.gnry B-screanad I\Ilaﬁng dimensions—and gauging IEC 60680375
Physical Category 6, unscreened | Mating dimensions and gauging IEC 60603-7-41
h) | dimensions - - - -
(TE only) Category 6, screened Mating dimensions and gauging | IEC 60603-7-51

Category 7 screened

Mating dimensions and gauging

IEC 60603-7-7

Category 7, screened

Mating dimensions and gauging

IEC 606037371 "

Category 8.1 screened

Mating dimensions and gauging

IEC 60603-7-81

Category 8.2 screened

Mating dimensions and gauging

IEC 60603-7-82 M

Cable termination compatibility

Nominal conductor diameter — mm 0,5t0 0,652 -
Patching ¢ Stranded or solid condugtors -
Cable type Jumpers Stranded or solid condugctors -
Other Solid conductors -
Nominal Categories 5 and 6 0,7to1,45¢
diameter of
insulated Categories 6,, 7, 7, and -
b) | conductor BCTgB AT A 0,7 to 1,6 °- ©
mm B
Terminal equipment (TE)
Number of outlet 8 . . .
Visual inspection
conductors
Other >2xn(n=1,2,3,..)
Cable outer Outlet <20
diameter -
mm Free conneetor(plug) <9°¢

Mechanical and environmental

Annex B and

Means to connect screen_’

performance ISO/IEC 14763-2
Mechanical operation (durability)
- Non-reusable IDC 1 IEC 60352-3 or IEC 60352-4]
able
termination Reusable IDC > 20 IEC 60352-3 or IEC 60352-4
(cycles)
Non-reusable IPC 1 IEC 60352-6
) Jamper termination (cycles) >200°9 IEC 60352-3 or IEC 60352-4]

IEC 60603-7 (unscreened)
= 7!:{\ i or

IEC 60603-7-1 (screened)

TE-tyne interface (cvcles)
I g 7

Other connections Annex B
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a8 |t 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
nr}uir\mnnf cords.

Applicable only to individual cable units.

If it is intended to use screened cabling, the connector should be designed to terminate the screen.,"Therd
may be a difference between connectors designed to terminate balanced cables with overall screens only, ag
opposed to cables having both individually screened elements and an overall screen (see Annex D).

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

In installations where other factors, such as BCT applications (see ISO/IEC 11801-4), take preference ove
the backward compatibility offered with IEC 60603-7-7 and IEC 60603-7-71, the_interface specified in
IEC 61076-3-104 may be used.

I If backwards compatibility is not required, the free connector (plug) specified in IEC 61076-3-110 may bg
used.

] See IEC 60512-99-001 for information on PoE support for unmating underyoead.

Where the design of the TE interface allows and “is required by the environments
classification of the location, the protective housing fof TE outlets shall meet the mechanicg
dand physical requirements of IEC 61076-3-106, Variant 04, by the use of appropriate insert
(]JEC 61754-20-100).

0.2.4 Electrical characteristics
0.2.4.1 General

ree and fixed connectors (plugs and jacks) that are physically intermateabl
b.g. IEC 60603-7 series) shall besbackward compatible with those of different performanc
ategories. Table 98 does not imply intermateability of diverse connector types allowed in thi
ocument (e.g. IEC 61076-3+104 fixed connectors are not intermateable with IEC 61076-3
10 free connectors).

20 0~ T =

ackward compatibility, means that the mated connections with free and fixed connector
blugs and jacks) from’ different categories shall meet all of the requirements for the lows
ategory component:”See Table 98 for a matrix of backward compatible mated free and fixe
onnectors (plag~and jack) performance that is representative of backward compatibl
onnectivity.

QO 0 O ~—~m

2R ORN ) [2)

D O = O
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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

Not including 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 Cateé\/ 8.1
o~
g Category 7 |Category 5 Category 6  |Category 6, @ [Category 6, @ Category 7 Category 7 N ory|7
§ Category 7A |Category 5 |Category 6 [Category 6, |Category 6, |Category 7 Categor¥\1\/ ategory|7 ,
Category 8.2 |Category 5 |Category 6  |Category 6, |Category 8.1 |Category 7 Cateksb\'}A

SO 5 0

—

0.2.4.2

< —

Performance requirements

Table 99 —Return loss

onnecting hardware intended for use with balanced cabling shall’ meet the performanc
pquirements of 10.2.4.2 irrespective of the mating interface used.-€onnecting hardware sha|
e tested with terminations and test leads that match the nominal characteristic impedance ¢
ne types of cable that they are intended to terminate (see 943).

h Table 99 to Table 129, requirements are provided:for a range of frequencies. Performanc
alues at discrete frequencies are provided for reference only.

— — D

[

Minimum return loss @

dB
Frequency
MHz Connector category

5 6 6, 7 73%?’_'; 8.1 8.2
1<f<100 | 60 - 20 Ig(f) - - - - - -
1<f£<250 - 64 - 20 1g(y) - - - - —
1< /<500 = - 68 - 20 Ig(y) - - - -
1<f£<600 - - - 68 - 20 Ig(/) - - -
1</<1000 - - - - 68 — 20 Ig(f)° - -
1 < £.,2000 - - - - - 72 - 20 1g(f)°|72 - 20 Ig(H)f

4 “Return loss at frequencies that

correspond to calculated values

of greater than 30,0 dB shall revert to

minimum requirement of 3U,U 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.



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

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

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
TO0 20,0 240 28,0 pARY 28,0 30,0 30,0
250 - 16,0 20,0 20,0 20,0 24,0 24,0
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 12,0
1600 - - - - - 12,0 12,0
2000 - - - - - 12,0 12,0

Table 101 — Insertion loss
Frequency Maximum insertion’Joss 2
MHz dB
Connector, category
7, and
6 A . .

5 6 A 7 BCT-B 8.1 8.2
1</<100 0,04,/1 - - \ - - -
1</<250 - | o02/r - - - - -
1< /<500 - - 002y7 - - 0027 -
1<f<600 - ~ - 0,02\/7 - - B
1< <1000 - - - - 0,021 - 0,02y/s

L B B B B 0,006 494/ f + B

500 < /<2000
0,000 605 1
- - - N - - 0,02y +
1000 < £.£,2000 \/7
0,000 5(f —1000)
P ~Insertion loss at frequencies that correspond to calculated values of less than 0,1 dB shall revert to 4
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
T00 0,40 0,20 0,20 0,20 0,20 0,20 0,20
250 - 0,32 0,32 0,32 0,32 0,32 0,32
500 - - 0,45 0,45 0,45 0,45 0,45
600 - - - 0,49 0,49 0,52 0,49
1000 - - - - 0,63 0,81 0,63
1600 - - - - - 1,23 1,10
2000 - - - - - 1,50 1,39
Table 103 — Near-end crosstalk (NEXT)
Minimum NEXT
dB
Frequency
MHz Connector category
52 6° 6, ° e 7,° 8.1° 8.2°
1</<100 83 — _ - - - - -
201g(f)
1</£<250 94 — _ - - _ -
- 201g(/) 94 — 20Ig¢/) 94 — 201g(f)
250 < f< 500 - - 46704 — - - 46,04 — -
301g(f/250) 301g(f7250)
1</<600 - - - 102,4 — 116,3 — -
151g(/) 201g(/) 116,3 — 20Ig(/)
600 < /<1000 - - - 60,73 — -
- 401g(/7600) 116,3 — 20Ig(/)
500 < /<2000 - - - - - 37 - -
401g(f/500)
1000 < /<1600 - - - - - - 56,3 —
90Ig(f71000)
1600 < <2000 - - - - - - 37,93 -
401g(f71 600)
NEXT>at frequencies that correspond to calculated values of greater than 75,0 dB shall revert to a minimum
fequirement of 75,0 dB.
NEXT at frequencies that correspond to calculated values of greater than 80,0 dB shall revert to a minimuni

requirement of 80,0 dB.
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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 N 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 62,3
600 - - - 60,7 60,7 33,8 60,7
1000 - - - - 51,9 25,0 56,3
1600 - - - - - 16,8 37,9
2000 - - - - - 12,9 34,1
Table 105 — Power sum near-end crosstalk (PS_ NEXT)
(for information only)
Minimum PS NEXT 2
dB
Frequency
MHz Connector category
5 6 6, 7 7a 8.1 8.2
1<f£<100 80 - B - - - - -
201g(7)
1<f<250 - 90 - 90 - - - _ -
20ig() | 201g() 90 - 201g(/)
250 < <500 - _ 42,04 - - - 42,04 - -
301g(7/250) 301g(/7250)
1</<600 - - - 99,4 - 113,3 - - 113,3 -
151g(f) 201g(f) 201g(/)
57,73 - - 113,3 -
600 <f=< 1000 - - - - 401g(f1600) 2019(/)
- — — — — 33 - -
500 < <2 000 401g(f71500)
- - - - - - 53,3 -
1000 << 1600 901g(f/1 000
- - - - - - 34,93 -
1600 < f&£2000 401g(f/1600

PS’NEXT at frequencies that correspond

minimum requirement of 72,0 dB.

to calculated values

of greater than 72,0 dB shall revert to 4
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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 59,8
600 - - - 57,7 57,7 29,8 57,7
1000 - - - - 48,9 21,0 53.3
1600 - - - - - 14,8 34,9
2000 - - - - - 8,9 31,1
Table 107 — Far-end crosstalk (FEXT)
Minimum FEXT ¢
dB
Frequency
MHz Connector/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 - - 83,1 - 20 - - - -
l9(/)
1</<600 - - - 90 - _ - -
151g(/)
1</<1000 - - - _ 103,9 - - 103,9 -
201g(r) 201g(f)
1</<2000 - - - - - 83,1-20 -
l9(/)
1000 < /<1600 - - - - - - 43,9 -
901g(f71000
1600 < /<2000 - - - - - - 25,52 -
401g(f/1600
FEXT-at“frequencies that correspond to calculated values of greater than 75,0 dB shall revert to a minimunm
requirement of 75,0 dB.
EEXT at frequencies that correspond to calculated values of greater than 80,0 dB shall revert to a minimun
requirement of 80,0 dB

¢  For connectors, the difference between FEXT and ACR-F is minimal. Therefore, connector FEXT
requirements are used to model ACR-F performance for links and channels.
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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 4979
600 - - - 48,3 48,3 27,5 48,3
1000 - - - - 43,9 23,1 43,9
1600 - - - - - 19,0 25,5
2000 - - - - - 17,1 21,6
Table 109 — Power sum far-end crosstalk (PS (FEXT)
(for information only)
Minimum PS FEXT & °
dB
Frequency
MHz Connector category
5 6 6, 7 N 8.1 8.2
1</<100 72,1 - - - - - - -
201g(/)
1</<250 _ 80,1 — ~ - - - -
201g(y)
1</<500 _ _ 80,1 — - - - -
201g(y)
1</<600 - = - 87 — 151g(f) - - -
1</<1000 - - - _ 100,9 — - 100,9 —
201g(f) 201g(/)
1</<2000 A - - - - 80,1 —201g(/) -
1000 < /<1600 - - - - - - 40,9 -
90Ig(f71 000
1600 < /<2000 - - - - - - 22.52 -
401g(f71600
PS FEXT)at frequencies that correspond to calculated values of greater than 72,0 dB shall revert to 3
minimUm requirement of 72,0 dB.
For‘connectors, the difference between PS FEXT and PS ACR-F is minimal. Therefore, connector PS FEXT
fequirements 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
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 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 22,5
2000 - - - - - 141 18,6
Table 111 — Input to output resistance
Maximum input to output resistance
mQ
Frequency Connector¢category
5 6 6, 7 7 8.1 8.2
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 8.2
DC 50 50 50 50 50 50 50
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
Applicable for an ambient temperature of 60 °C.
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 - - - -
1</<600 - - - 2,5 - - >
1</<1000 - - - - 2,5 - -
1</<2000 - - - - - 26 2,5
This parameter shall be met by design.
Table 115 — Delay skew
Maximum delay skew @
ns
Frequency
MHz Connector category
5 6 6, 7 7 8.1 8.2
1</<100 1,25 - - - - - -
1</<250 - 1,25 - - - - -
1</<500 - - 1,25 - - - -
1</<600 - - - 1,25 - - -
1</<1000 - - - - 1,25 - -
1<1<2000 - N - - - 1,25 1,25
This parameter shall be met by design.
Table 116 — Transverse conversion loss (TCL)
Minimum transverse conversion loss (TCL)
dB
Frequency
MHz Connector category
b b
5@ 6° 6,° 7° 7,° 8.1 8.2
% /<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 20,0
600 - - - 12,4 12,4 18,4 18,4
1000 - - - - 8,0 14,0 14,0
1600 - - - - - 9,9 9,9
2000 - - - - - 8,0 8,0
Table 118 — Transverse conversion transfer loss (TCTL)
Minimum transverse conversion transfer loss (TCTL)
dB
Frequency
MHz Connector category
5@ 6° 6,° 7° 7,° 8.1° 8.2"
1<f£<100 66 — 20 Ig(f) - - = - - -
1< /<250 - 68 — 20 Ig(/) - - - - -
1< <500 - - 68 - 20 lg(#) - - - -
1< /<600 - - S 68 - 20 Ig(f) - - -
1<f£<1000 - - - - 68 - 20 Ig(y) - -
1<f£<2000 - - - - - 78 -201g(f) | 78 - 20 Ig(y)
TCTL at frequencies that correspond to calculated values of greater than 50,0 dB shall revert to a minimum
requirement of 50,0 dB.
TCTL at frequencies that correspond to calculated values of greater than 40,0 dB shall revert to a minimum
requirement of 40,0 dB-
Table™19 — Informative TCTL values for connector at key frequencies
Minimum transverse conversion loss (TCTL)
dB
Frequency
MKz 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 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/ 0,01f 0,01/ 0,01 f
Table 121 — Informative transfer impedance values
(screened connectors only) at key frequencies
Maximum transfer impedance
Q
Frequency
MHz Connector category
5 6 6, 7 7 8.1 8.2
1 0,10 0,10 0,10 0,05 0405 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 65 7 7 8.1 8.2
30 < /<100 > 45,0 > 45,0 45,0 > 45,0 > 45,0 85 - 20Ig(f) | 85 - 201Ig(/)
100 < /<, 2 _ 85 - 201g(f).|)85 - 20Ig(f) | 85 - 201g(f) | 85— 20Ig(f) | 85 - 20Ig(f) | 85 — 20lg(f)
/., is the upper frequency of th&iClass.
Table 123 — Informative coupling attenuation values
(screened connectors only) at key frequencies
Minimum coupling attenuation
dB
Frequency
MKz Connector category
5 6 6, 7 N 8.1 8.2
30 75,0 25,0 75,0 75,0 25,0 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
. \Y
Electrical Frequenc
characteristics q y Connector category
5 6 6, 7 7y 8.1 8.2
Conductor to conductor DC 1000 1000 1000 1000 1 000 1000 | 1000
ponductor to test panel DC 1500 1500 | 1500 | 1500-\[>1500 | 1500 | 1500
and screen, if present)
Table 126 — Power sum alien near-end crosstalk (PS ANEXT)
Minimum power sum alien hear-end crosstalk (PS ANEXT)
dB
Frequency
MHz Connector category
6,° Ty? 8.1° 8.2°

1< <500 110,5 - 201g(/) - - -

1<f£<1000 - 125,5 - 201g() - -

1< /<2000 - - 135,5 - 201g(/) 135,5 - 201g()

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

PS ANEXT at frequencies that\correspond to calculated values of greater than 84,0 dB shall revert to
minimum requirement of 84{0 dB.

Table 127 — Informative PS ANEXT values at key frequencies

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

Frequency aB

MEz Connector category
6, 7, 8.1 8.2
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)

ISO/IEC 11801-1:2017 © ISO/IEC 2017

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(/) - - -
1</<1000 - 122 - 20 19(f) = =
1<7/<2000 - - 131 - 20 Ig(/) 128,8 - 20 Ig(f)

For connectors,

PS AFEXT at frequencies that correspond to calculated values of greater than 72,0 dB shall reyert'to 3
minimum requirement of 72,0 dB.

PS AFEXT at frequencies that correspond to calculated values of greater than 84,0 dB shall “revert to 3
minimum requirement of 84,0 dB.

the difference between PS AFEXT and PS AACR-F is minimal.
PS AFEXT requirements are used to model PS AACR-F performance for links and channgls.

Therefore, connecto

Table 129 - Informative PS AFEXT values at key#requencies

Minimum power sum alien far-end.crosstalk (PS AFEXT)

Frequency dB

MHz Connector category
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

—

0.2.5.1

S Mo =

1(0¢2;5.2

0.2.5 Additional requirements

3-connector permanent links

1 the consolidation point link of a Class F, 3-connection permanent link (see Figure 7) use

able in accordance with IEC 61156-5, the connecting hardware at the connection B i
igure 7 requires NEXT and PS NEXT performance that is 6 dB better than the Category 7

bquirements specified in Table 103 and Table 105.

Cross-connections without cords/jumpers

=5 O

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
example 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.

0.4 Connecting hardware for use with coaxial cabling for BCT applications
0.4.1 General requirements

he following requirements apply to all connecting hardware used to provide electrica
onnections with balanced cables that comply with the requirements of 9.4. In addition t

QO £ Q — =

ompliance with ISO/IEC 14763-2.

0.4.2 Performance marking

onnecting hardware intended for use with balanced cabling should be marked to designat
ansmission performance at the discretion_of the manufacturer. The markings, if any, shall b
isible during installation and do not\“feplace other markings specified in 10.1.7%
5O/IEC 14763-2 or those required by local codes or regulations.

< o0 =

—

0.4.3 Electrical characteristics

h Table 131 to Table 135, requirements are provided for a range of frequencies. Performanc
alues at discrete frequencies.are provided for reference only.

<

Table 131 — Formulae for return loss limits for BCT-C connecting hardware

hese requirements, connecting hardware used with¢)sereened cabling shall be in fu]

—_— O —

[ 2NY)

D

Category Frequency Minimum return loss
MHz dB
1</<2000 23,0
BCT-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
2000 23,0
2400 17,2
3000 10,0

Table 133 — Formulae for insertion loss limits for BCT-C connecting hardware

Category Frequency Maximum _inseftion loss
MHz dB
BCT-C 1<f£<3000 0,0001 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
1000 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.


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

ISO/IEC 11801-1:2017 © ISO/IEC 2017 -127 -

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\t
dentify connections between

different cabled multimode optical fibre types, and

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

h addition, keying and the identification of optical fibre positions may be used to ensure ths
orrect polarity is maintained for duplex links.

OTE 1 These markings are in addition to, and do not replace, other markings\ required by local codes ¢
bgulations.

ez O —

NOTE 2 The following colour codes apply to IEC 62664 series LC duplex connectors but can also be used fq
other connector types.

Multimode 50 pm: Beige

Single-mode PC: Blue

Single-mode APC: Green

—

0.5.3 Mechanical and optical characteristics

3

Il multimode connections shall be in accordance with a published standard in the IEC 6175
sleries and shall provide the optical performance of Table 136 and Table 137 in conjunctio

ith the optical fibres of 9.5.2.2. The mechanical and environmental conditions specified i
IEC 61753-022-2 shall be applied.

OTE 1 This requirement does not specify dimensions.

Il single-mode connectionsshall be in accordance with a published standard in th
IEC 61754 series and shall)provide the optical performance of Table 136 and Table 137 i

njunction with the optical fibres of 9.5.2.3. The mechanical and environmental condition
sjpecified in IEC 617535021-2 shall be applied. Where the connecting hardware is to be use
im more extreme _environments the mechanical and environmental conditions specified i
IEC 61753-021-3-0r IEC 61753-1-3 provide appropriate references.

NOTE 2 This regquirement does not specify dimensions.

Table 136 — Attenuation of connecting hardware for optical fibre

> D

o OO0 I D

Optical 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 ch
outlets intended for use with balanced cabling

Electrical characteristics of the Requirement Component or test
terminal equipment outlet standard
Interface type Frequency range
MHz
Category 5 unscreened DC, 1 to 100 All [EC 60603-7-2
Category 5 screened DC, 1 to 100 All IEC 60603-7-3
Category 6 unscreened DC, 1 to 250 All IEC 60603-7-4
Category 6 screened DC, 1 to 250 All IEC 60603-7-5
Category 6, unscreened DC, 1 to 500 All IEC 60603-7-41
Category 6, screened DC, 1 to 500 All IEC 60603-7-51
Category 7 screened DC, 1 to 600 All IEC 60603-7-7 @
Category 7, screened DC, 1to 1000 All IEC 60603-7-71 2
Category 8.1 screened DC, 1 to 2000 All IEC 60603-7-81
Category 8.2 screened DC, 1 to 2000 All IEC 60603-7-82 @

IEC 61076-3-104 may be used.

In installations where other factors, such as-BCT applications (see ISO/IEC 11801-4), take preference ove
the backward compatibility offered with IEC 60603-7-7 and IEC 60603-7-71, the interface specified ir

AW

2l sl b sl el 71 6l

Rin and pair grouping assignments shall be as shown in Figure 9 or Figure 10.

— —

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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NN A
[ I Y M

NOTE Pin designations 1, 2, 3, 4!, 5!, 6!, 7 and 8 are used for Categories 7, 7, , 8.2 and BCT¢B;and correspor
t¢ pin designations 1, 2, 3, 4, 5, 6, 7 and 8 for Categories 5, 6, and 6A.

Figure 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 connector (jack), not to scale)

—

0.7 Connecting hardware in accordance with IEC 61076-3-104

-

in and pair grouping assignments shall be as shown in Figure™11.

ANVA

LATCH

ol (591 6l

i
VooV

NOTE 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 for
Categories 7, 7,,(8)2 and BCT-B (front view of fixed connector (jack), not to scale)

—

0.8 Connecting’hardware in accordance with IEC 61076-2-101 (Type D, 4 poles)

—

he pin grouping and pair assignments shall be as shown in Figure 12.

IEC

Figure 12 — Four position connector pin and pair assignments for IEC 61076-2-101
connecting hardware (front view of male connector)

10.9 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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