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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES

FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in
the development of International Standards through technical committees established by the respective
organization to deal with particular fields of technlcal acthlty ISO and IEC technical committees coIIaborate in

fiolds—of—rrutual—hterest—Other—riorRratioral—oraanizations SoVv-eFRfeRta—aRd—RoR-goverah nl‘ﬂl mligican with
N J

2)

3)

In

1) ¢ > )
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/IECT( 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a votq.

Attention is drawn to the possibility that some of the elements of this International Standard may_ be-the subjec{ of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ernational Standard ISO/IEC 11801 was prepared by subcommittee 25; Interconnection |of

information technology equipment, of ISO/IEC joint technical committee 1: Informatipn

technology.

TH

is second edition cancels and replaces the first edition"“published in 1995 and |ts

amendments 1 (1999) and 2 (1999) and constitutes a technical revision. The significgnt

changes with respect to the first edition and its amendments*are listed in Annex I.

TH

TH

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

is International Standard has taken into account requirements specified in applicatipn

standards listed in Annex F. It refers to Intérnational Standards for components and tgst

methods whenever appropriate InternationalbStandards are available.
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INTRODUCTION

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

H|stor|cally, the cablmg W|th|n premlses comprised both application speC|f|c and multipurpose
ng geneyic
blmg and the reductlon in the use of appllcatlon speC|f|c cabllng

The subsequent growth of generic cabling designed in accordance with ISO/IEC 11801 has

a)| contributed to the economy and growth of Information and Communications Technology
(ICT),

b)| supported the development of high data rate applications based upon-a defined cablipg
model, and

c)| initiated development of cabling with a performance surpassing-the performance classges
specified in ISO/IEC 11801:1995 and ISO/IEC 11801 Ed1.2:2000.

NQTE ISO/IEC 11801, edition 1.2 consists of edition 1.0 (1995) and its amendments 1 (1999) and 2 (1999).

This second edition of ISO/IEC 11801 has been developed to reflect these increaspd
dgmands and opportunities.

This International Standard provides:

a)| users with an application independent generic cabling system capable of supporting| a
wide range of applications;

b)[ users with a flexible cabling scheme such that modifications are both easy apd
economical;

c)| building professionals (for example, architects) with guidance allowing the accommodatipn
of cabling before specific requirements are known; that is, in the initial planning either for
construction or refurbishment;

d)| industry and applications standardization bodies with a cabling system which suppofts
current products and\provides a basis for future product development.

This International-Standard specifies a multi-vendor cabling system which may pe
implemented with yraterial from single and multiple sources, and is related to:

a)| international standards for cabling components developed by committees of the IEC, for
examplecopper cables and connectors as well as optical fibre cables and connectors (spe
Clause 2 and bibliography);

b)[ standards for the installation and operation of information technology cabling as well as for
tretestimgof mstattedTabtimg(seeCtause2amdbittiography);

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

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

Physical layer requirements for the applications listed in Annex F have been analysed to
determine their compatibility with cabling classes specified in this standard. These application
requirements, together with statistics concerning the topology of premises and the model
described in 7.2, have been used to develop the requirements for Classes A to D and the
optical class cabling systems. New Classes E and F have been developed in anticipation of
future network technologies.
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As a result, generic cabling defined within this International Standard

specifies a cabling structure supporting a wide variety of applications,

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

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

E)

of

to

specifies optical channel and link Classes OF-300, OF-500, and OF-2000 meeting the

requirements of standardised applications and exploiting component capabilities to ea

e

the implementation of applications developed in the future,

invokes component requirements and specifies cabling implementations that(ensy
performance of permanent links and of channels that meet or exceed the requirements
cabling classes,

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

is International Standard specifies a generic cabling system that is anticipated to have
able life in excess of 10 years.

or
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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES

Scope

ISO/IEC 11801 specifies generic cabling for use within premises, which may comprise single

or

multiple buildings on a campus. It covers balanced cabling and optical fibre cabling.

IS
te
St

Cabling defined by this standard supports a wide range of services, including voice, da

te

TH

O/IEC 11801 is optimised for premises in which the maximum distance over (Whi
ecommunications services can be distributed is 2 000 m. The principles of this Internatior
andard may be applied to larger installations.

kt, image and video.

is International Standard specifies directly or via reference the:

structure and minimum configuration for generic cabling,

interfaces at the telecommunications outlet (TO),

performance requirements for individual cabling links and/channels,
implementation requirements and options,

performance requirements for cabling components required for the maximum distanc
specified in this standard,

conformance requirements and verification-procedures.

es

fety (electrical safety and protection, fire, etc.) and Electromagnetic Compatibility (EMC)

refluirements are outside the scope of this International Standard, and are covered by otHer
standards and by regulations. However, information given by this standard may be |of
agsistance.

ISO/IEC 11801 has taken intoaccount requirements specified in application standards listed
in|Annex F. It refers to available International Standards for components and test methods
where appropriate.

2 | Normative references

The followjng(referenced documents are indispensable for the application of this documeht.
Fqr datedxeferences, only the edition cited applies. For undated references, the latest editipn
of|the referenced document (including any amendments) applies.

|E 60027 (d“ }Jdltb), LUttVI \)leIL'JUI‘\) tU I:.}V u\)c'u' l'll U;Ubt!l‘bdl’ tUbl’lllUl’Uyy

IEC 60068-1, Environmental testing — Part 1: General and guidance

IEC 60068-2-14, Environmental testing — Part 2: Tests — Test N: Change of temperature

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

temperature/humidity cyclic test

IEC 60352-3, Solderless connections — Part 3: Solderless accessible insulation displacement
connections — General requirements, test methods and practical guidance
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IEC 60352-4, Solderless connections — Part 4: Solderless non-accessible insulation
displacement connections — General requirements, test methods and practical guidance

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

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

|ECc-66542-2-4985—Ftectromechanical—components—for—etectronic—equipment—baste—testing
prpcedures and measuring methods — Part 2: General examination, electrical continuity and
cdntact resistance tests, insulation tests and voltage stress tests

Amendment 1 (1994)

IEIC 60512-25-1, Connectors for electronic equipment — Tests and measurements’ — Part 2511:
Tgst 25a — Crosstalk ratio

IEC 60512-25-2:2002, Connectors for electronic equipment — Tests\and measurements| —
Part 25-2: Test 25b — Attenuation (insertion loss)

IEIC 60512-25-4:2001, Connectors for electronic equipment, 4 Olests and measurements| —
Part 25-4: Test 25d — Propagation delay

IEC 60512-25-5, — Connectors for electronic equipment.— Basic tests and measurements —
Part 25-5: Test 25e — Return loss’

IEIC 60603-7:1996, Connectors for frequencies\beélow 3 MHz for use with printed boards | —
Part 7: Detail specification for connectors,. 8way, including fixed and free connectors wjth
cdmmon mating features, with assessed quality

IEIC 60603-7-1:2002, Connectors forcelectronic equipment — Part 7-1: Detail specification for
8-way, shielded free and fixed connectors, with common mating features, with assesspd
qyality

IEIC 60603-7-7:2002, 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 (category 7sshielded)

IEIC 60793-1-404 Optical fibres — Part 1-40: Measurement methods and test procedures| —
Affenuation

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

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

IEC/PAS 60793-1-49:2002, Optical fibres — Part 1-49: Measurement methods and test
procedures — Differential mode delay

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

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

1 To be published.
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IEC 60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for

class B single-mode fibres

IEC 60794-2:1989, Optical fibre cables — Part 2: Product specification (indoor cable) 2
Amendment 1 (1998)

IEC 60794-3 (all parts), Optical fibre cables — Part 3: Sectional specification — Outdoor cables

IEC 60825 (all parts), Safety of laser products

IEIC 60874-1:1999, Connectors for optical fibres and cables — Part 1. Generic specification

IEIC 60874-14 (all parts), Connectors for optical fibres and cables — Part 14:“Sectior
specification for fibre optic connector — Type SC

IEIC 60874-19 (all parts), Connectors for optical fibres and cables - \Part 19: Sectior
specification for fibre optic connector — Type SCD(uplex)

IEIC 60874-19-1:1999, Connectors for optical fibres and cables - Rart 19-1: Fibre optic paf|
cdrd connector type SC-PC (floating duplex) standard termjnated on multimode fib
type Al1a, A1b — Detail specification

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

IEIC 60874-19-3:1999, Connectors for optical fibres and cables — Part 19-3: Fibre op|
adaptor (duplex) type SC for multimode fibre connectors — Detail specification

IEIC 61073-1, Mechanical splices and fusion splice protectors for optical fibres and cables
Part 1: Generic specification

IEIC/PAS 61076-3-104:2002, Connectors for electronic equipment — Part 3-104: Det
specification for 8-way, shielded free and fixed connectors, for data transmissions w
frequencies up to 600 MHz

IEIC 61156 (all parts)s-Multicore and symmetrical pair/quad cables for digital communications

IEIC 61156-1:1994) "Multicore and symmetrical pair/quad cables for digital communications
Part 1: Generie specification3

Amendment 1:1999
Amendment 2:2001

al

al

tic

il
jith

IEIC 61156-2:1995, Multicore and symmetrical pair/quad cables for digital communication

Part 2: Horizontal floor wiring — Sectional specification4

Amendment 1:1999
Amendment 2:2001

2 There exists a consolidated edition 4.1 (1998) of IEC 60794-2 that includes edition 4.0 (1989) and
amendment 1 (1998).

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

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

its

its

its
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IEC 61156-3:1995, Multicore and symmetrical pair/quad cables for digital communications

E)

Part 3: Multicore and symmetrical pair/quad cables for digital communications — Part 3: Work

area wiring — Sectional specification®

Amendment 1:1999
Amendment 2:2001

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

Amendment 1:1999

Armendment 2:2007

IEIC 61156-5:2002, Multicore and symmetrical pair/quad cables for digital communications
rt 5: Symmetrical pair/quad cables with transmission characteristics up to_ 600 MHz
rizontal floor wiring — Sectional specification

61156-6:2002, Multicore and symmetrical pair/quad cables for digital communications
rt 6: Symmetrical pair/quad cables with transmission characteristics up o 600 MHz — W

arpa wiring — Sectional specification
IEC 61300-2-2:1995, Fibre optic interconnecting devices and passive components — Basi
test and measurement procedures — Part 2-2: Tests — Mating durability

61300-3-6:1997, Fibre optic interconnecting devices{and passive components — Ba
t and measurement procedures — Part 3-6: Examihations and measurements — Rety
s7

endment 1:1998
endment 2:1999

61300-3-34:2001, Fibre optic intereonnecting devices and passive components — Ba
t and measurement procedures\— Part 3-34: Examinations and measurements
Affenuation of random mated connéctors

IEC 61753-1-1:2000, Fibre«.Optic interconnecting devices and passive componel
pdrformance standard —.(Part 1-1: General and gquidance - Interconnecting devic
(cpbnnectors)

IEC 61935-1:20004,~Generic cabling systems — Specifications for the testing of balanc
cdmmunication ¢abling in accordance with ISO/IEC 11801 — Part 1: Installed cabling
Amendment 1<{under consideration)

IEC 61935-2, — Generic cabling systems — Specification for the testing of balanc
cdmmunication cabling in accordance with ISO/IEC 11801 — Part 2: Patchcords and work ar

5iC

cqrds8

ISO/IEC TR 14763-1, Information technology — Implementation and operation of customer

premises cabling — Part 1: Administration

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

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

7 There exists a consolidated edition 1.2 (1999) of IEC 61300-3-6 that includes edition 1.0 (1997) and
amendments 1 (1999) and 2 (1999).

8  To be published.

its

its

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

ISO/IEC TR 14763-3, Information technology — Implementation and operation of customer
premises cabling — Part 3: Testing of optical fibre cabling

ISO/IEC 18010:2002, Information technology — Pathways and spaces for customer premises

cabling
ITPFRee—G-6524993—Characteristies-of-a-sirgre-mode-optical-fibre—cable
3 [ Definitions, abbreviations and symbols

Fa

Nd

adg
m

CQ
an

ag

SY
m

at
ddg

NQ

3

3.
by

.1 Definitions

r the purposes of this International Standard, the following definitions\apply.
TE The abbreviation “Ig” in the equations signifies “log,“.
B

ministration
bthodology defining the documentation requirements Yof a cabling system and

ntainment, the labelling of functional elements and the process by which moves, additio
d changes are recorded
1.2

plication

stem, including its associated transmission method, which is supported by teleco
inications cabling
1.3

fenuation

crease in magnitude of power of a signal in transmission between points

TE Attenuation indicates the ‘total losses on cable, expressed as the ratio of power output to power input.
1.4

bjlanced cable
c

ble consisting{ofone or more metallic symmetrical cable elements (twisted pairs or quads

1.5
ildingsbackbone cable

cabledhat connects the building distributor to a floor distributor

Nd

its
ns

TE) Building backbone cables may also connect floor distributors in the same building.

3.1.6

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

3.1.7
building entrance facility
facility that provides all necessary mechanical and electrical servicesand which complies with

all

relevant regulations, for the entry of telecommunications cables into a building
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3.1.8
cable
assembly of one or more cable units of the same type and category in an overall sheath

NOTE The assembly may include an overall screen.

3.1.9
cable element
smallest construction unit (for example pair, quad or single fibre) in a cable

NOTE A cable element may have a screen.

E)

.10

cdble unit

single assembly of one or more cable elements of the same type or category
NQTE 1 The cable unit may have a screen.

NQTE 2 A binder group is an example of a cable unit.

1

ble that connects the campus distributor todhe building distributor(s)

NQTE Campus backbone cables may also connect building distributors directly.

3.1.14
cgdmpus distributor
distributor from which the campus backbone cabling starts

3.1.15
channel
erjd-to-end transmission’path connecting any two pieces of application specific equipment

NQTE Equipment and~work area cords are included in the channel, but not the connecting hardware into
application specificequipment.

3.1.16

centralised optical fibre cabling

centralised optical fibre cabling techniques create a combined backbone/horizontal chann
th{sCehannel is provided from the work areas to the centralised cross-connect or interconng

el;
ct

by allowing e use Or pull-tnrougn cdapbles or SpIiCeS

3.1.17

connecting hardware

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

3.1.18

connection

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

to

or
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3.1.19

consolidation point (CP)

connection point in the horizontal cabling subsystem between a floor distributor and
telecommunications outlet

3.1.20
cord
cable, cable unit or cable element with a minimum of one termination

3.1.21

a

cqupling attenuation
cqupling attenuation is the relation between the transmitted power through the conducters a
the maximum radiated peak power, conducted and generated by the excited common‘mo

NQTE Incoming and outgoing cables are terminated at<ixed points.

.26
uipment cord
rd connecting equipment to a distributor

.27
uipment room

external network interface

nd
de

ct

point of demarcation between public and private network

NOTE In many cases the external network interface is the point of connection between the network provider's

facilities and the customer premises cabling.

3.1.29
fixed horizontal cable

cable connecting the floor distributor to the consolidation point if a CP is present, or to the TO

if no CP is present
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3.1.30

floor distributor

distributor used to connect between the horizontal cable and other cabling subsystems
equipment

NOTE See also telecommunications room.

3.1.31

generic cabling

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

E)

or

of

NQTE Generic cabling can be installed without prior knowledge of the required applications. Application spec
hafdware is not a part of generic cabling.

3.1.32
harizontal cable
cable connecting the floor distributor to the telecommunications outlet(s)

.33

brid cable

sembly of two or more cable units and/or cables of different‘types or categories in
erall sheath

T w

b}

[0}
NQTE The assembly may include an overall screen.

3.1.34
individual work area
m{nimum building space that would be reserved for an occupant

3.1.35
insertion loss
dH

lo$s resulting from the insertion of a device into a transmission system

NQTE The ratio of the power delivered~to.that part of the system following the device before insertion of

deyice, to the power delivered to this partafter insertion of the device. The insertion loss is expressed in decibel$

3.1.36

insertion loss deviation

difference between the measured insertion loss of cascaded components and the inserti
lo$s determined by th® sum of the component’s losses

3.1.37

inferconnect

techniquesenabling equipment cords (or cabling subsystems) to be terminated and connect
to|the cabling subsystems without using a patch cord or jumper

NQTE.. Incoming or outgoing cables are terminated at a fixed point.

=

C

b.

on

D
o

3.1.38
interface
point at which connections are made to the generic cabling

3.1.39
jumper

cable, cable unit or cable element without connectors used to make a connection on a cross-

connect
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3.1.40

keying

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

3.1.41
link
either a CP link or permanent link, see CP link and permanent link

3.1.42

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

3.01.43

longitudinal conversion transfer loss
logarithmic ratio expressed in decibels of the common mode injected signal at the near end|to
the resultant differential signal at the far end of a balanced pair

3.1.44
muplti-user telecommunications outlet assembly
grpuping in one location of several telecommunications outlets

3.1.45
optical fibre cable (or optical cable)
ble comprising one or more optical fibre cable elements

mechanical termination device, designed to transfer optical power between two pairs of optic¢al

cnductors of a balanced transmission line. It generally refers to a twisted-pair or ohe
siglé-circuit

3.1.50

patch cord

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

3.1.51
patch panel
assembly of multiple connectors designed to accommodate the use of patch cords

NOTE The patch panel facilitates administration for moves and changes.
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3.1.52
permanent link
transmission path between the telecommunications outlet and the floor distributor

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

3.1.53
quad
cable element that comprises four insulated conductors twisted together

NQIE__Two diametrically facing conductors form a transmission pair

small form factor connector
oftical fibre connector designed to accommodate two or mofe optical fibres with at least the
me mounting density as the connector used for balanced‘cabling

3.1.57
splice
joining of conductors or optical fibres, generally from separate sheaths

3.01.58

telecommunications
branch of technology concerned with the transmission, emission and reception of signs,
signals, writing, images and sounds;({hat is, information of any nature by cable, radio, opti¢al
or|other electromagnetic systems

NQTE The term telecommunicationsyhas no legal meaning when used in this International Standard.

3.1.59

telecommunications room
enclosed space for.housing telecommunications equipment, cable terminations, interconngct
and cross-connect

3.1.60
telecommupnications outlet
fixed cennecting device where the horizontal cable terminates

NQTE The telecommunications outlet provides the interface to the work area cabling.

3.1.61
transverse conversion loss
ratio between the common mode signal power and the injected differential mode signal power

3.1.62

twisted pair

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

3.1.63
unscreened balanced cable
balanced cable without any screens
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3.1.64
work area

- 23—

building space where the occupants interact with telecommunications terminal equipment

3.1.65
work area cord

cord connecting the telecommunications outlet to the terminal equipment

3.2 Abbreviations

C.

Alternating current

CR

Attenuation to crosstalk ratio

PC

Angled physical contact

M

Asynchronous transfer mode

CT

Broadcast and communications technologies, sometimes refefred to as HEM

D

Building distributor

ISDN

Broadband ISDN

D

Campus distributor

D

Consolidation point

SMA/CD

Carrier sense multiple access with collision detection

C

Direct current

CE

Data circuit terminating equipment

TE

Data terminal equipment

RL

Distributed return loss

L FEXT

Equal level far end crosstalk attenuation (loss)

MC

Electromagnetic compatibility

QP

Equipment

R

Equipment room

D

Floor distributor

DD

Fibre distributed data interface

EXT

Far end crosstalk attenuation (loss)

SmmmmmmmoOo|goe000|u|w|(w|(>|> (>

(2]

For furtherstudy

DIRL

F Fibre optic inter-repeater link

HEM Home Entertainment & Multimedia, see BCT
Id Integrated circuit

IgT Information and communications technology
I0C Insulation displacement connection

IHC International Electrotechnical Commission
IL Insertion loss

J1D) Insertion loss deviation

IRG lrstHationpiereirg-eonneection

ISDN Integrated services digital network

ISLAN Integrated services local area network

ISO International Standardisation Organisation
IT Information technology

JTC Joint technical committee

LAN Local area network

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

MUTO Multi-user telecommunications outlet

N/A Not applicable
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NEXT Near end crosstalk attenuation (loss)

OF Optical fibre

OFL Overfilled launch

PBX Private branch exchange

PC Physical contact

PMD Physical layer media dependent

PS NEXT Power sum NEXT attenuation (loss)

PS ACR Power sum ACR

P &EEFEXTF PewersumELEFEXTattervatieon{Hoss)

PB FEXT Power sum FEXT attenuation (loss)

PyC Polyvinyl chloride

RE Return loss

SC Subscriber connector (optical fibre connector)

SC-D Duplex SC connector

SFF Small form factor connector

TC Transverse conversion loss

TCTL Transverse conversion transfer loss

TE Terminal equipment

TO Telecommunications outlet

TP-PMD Twisted pair physical medium dependent

3.3 Symbols

3.8.1 Variables

A coefficient of transmission matrix

B length of backbone cable or coeéfficient of transmission matrix

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

D coefficient of transmission matrix

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

H maximum length of the fixed horizontal cable

K coefficient.ef-cable attenuation increase

L length.6f cable

X ratioof work area cable attenuation to fixed horizontal cable attenuation

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

Z complex impedance

DRI = constant of the distributed return loss

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

Z characteristic impedance

Zsit curve fitted or average impedance

c speed of light in vacuum

e base of natural logarithm

f frequency

i current number of disturbing pair

i imaginary operator

k current number of disturbed pair
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n total number of pairs (/< k< n)

t time

v speed of propagation

k4 constant for the first coefficient of the cable attenuation

ko constant for the second coefficient of the cable attenuation

ks constant for the third coefficient of the cable attenuation

K constant for the coefficient of the connector insertion loss

v temperatare in °C

¥ |coeff temperature coefficient of cable attenuation in %/°C

D phase angle in degrees

a attenuation

B phase angle of the propagated signal in rad/m or in radians

¥ complex propagation constant (y= o + jf)

4 constant

3.8.2 Indices

Cc?2 index to denominate a characteristic, measured{from the connector at the flg
distributor (second connector)

CH index to denote the channel

Cr index to denote the consolidation point

Pl index to denominate a permanent linkeharacteristic

TO index to denominate a characteristie, measured from the TO

cable index to denominate a cable characteristic

channel index to denominate a channel characteristic

cgnnector index to denominate a-connector characteristic

cgrd cable index to indicate a_characteristic of the cable used for cords

in index to indicate~at input condition

lo¢al index to denominate a locally measured characteristic

remote index to denominate a characteristic measured at a distance

term index tojindicate a terminating condition

v indexto denominate a temperature dependent characteristic

4 | Conformance

Fgr'conformance to this International Standard the following applies:

a) The configuration and structure shall conform to the requirements outlined in Clause 5.

or

b) The performance of balanced channels shall meet the requirements specified in Clause 6.
This shall be achieved by one of the following conditions:

1) a channel design and implementation ensuring that the prescribed channel
performance is met;

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

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

requirements specified in Clause 8.

d) The interfaces to the cabling at the TO shall conform to the requirements of Clause 10

with respect to mating interfaces and performance.

e) Connecting hardware at other places in the cabling structure shall meet the performance

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

h)[ Regulations on safety and EMC applicable at the location of the installation shalkbe met

with the standard.

Conformance testing to the specifications of Clause 6 should be used-in the following cases

requirements specified in Clause 10.

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

the absence of the channel the conformance of the link shall be used to verifyconformange

a)| the design of links or of channels with lengths exceeding those.specified in 7.2, or havipg

b)[ the design of links or of channels using components whose transmission performance

more components than specified in Clause 7.

s
lower than those described in Clauses 9 and 10;

the evaluation of installed cabling to determine its‘¢capacity to support a certain group |of
applications;

d)| performance verification, as required, of an installed system designed in accordance wjth

Clauses 7, 9 and 10.

The treatment of measured results that fail to meet the requirements of this clause, or fie
within the relevant measurement accuracy, shall be clearly documented within a quality plan

ag described in ISO/IEC TR 14763-2.

Specifications marked "f.f.s.". are preliminary specifications. They are not required for

canformance to this International Standard.

.1 General

Structure of the.generic cabling system

This clausg. identifies the functional elements of generic cabling, describes how they dre
cannected.together to form subsystems and identifies the interfaces at which applicatign-

specificceomponents are connected to the generic cabling.

A

alicgtiona—ar B
pPTCatoTTS arc SUpPpPU

ad—bas oY oo FH-HaRa-end—t +h 3
U oy coTmmmmo Tty CYOTuTiToTTC € |3 A 8

distributors.

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

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

e consolidation point (CP);

e consolidation point cable (CP cable)

e multi-user telecommunications outlet (MUTO);

e telecommunications outlet (TO).

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

5. Cabling subsystems
5.8.1 General

Generic cabling systems contain up to three cabling subsystems: campus backbone, buildi
bgckbone and horizontal cabling. The composition of the subsystems is described in 5.3
5.8.3 and 5.3.4. The cabling subsystems are connected together to create a generic cabli
system with a structure as shown in Figure 1. The distributors provide the(means to configu
the cabling to support different topologies like bus, star and ring.

3 Terminal
cp Equipment

o——p—L8

CD BD

2
st

1< > pre >
Campus Building Work
backbone backbone Horizontal cabling area
cabling cabling subsystem cabling
subsystem subsystem

e >

Generic cabling system

Figure 1 — Structure of generic cabling

Connections between) cabling subsystems are either active, requiring application-speci
equipment, or passive. Connection to application-specific equipment adopts either
inferconnect ora.cross-connect approach (see Figure 5 and Figure 6). Passive connectio

bgtween cabling subsystems are generally achieved using cross-connections by way of eith

pdtch cords or jumpers.

In[thé\case of centralised cabling, passive connections in the distributors are achieved

ng

ng
re

by

uging/cross-connections or interconnections. In addition, for centralised optical fibre cabling

is possible to create connections at the distributors using splices although this reduces t
ability of the cabling to support re-configuration.

5.3.2 Campus backbone cabling subsystem

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

e any cabling components within the building entrance facilities;

e jumpers and patch cords in the campus distributor;

it
he

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

Although equipment cords are used to connect the transmission equipment to the cabling
subsystem, they are not considered part of the cabling subsystem because they are
application specific. Where the building distributor does not exist, the campus backbone
cabling subsystem extends from the campus distributor to the floor distributor. It is possible
for campus backbone cabling to provide direct connection between building distributors. When
provided, this cabling shall be in addition to that required for the basic hierarchical topology.

5.8-3 Building backbone cabling subsystem

A |building backbone cabling subsystem extends from building distributor(s) to the flgor
distributor(s). When present, the subsystem includes:
e | the building backbone cables;

e | jumpers and patch cords in the building distributor;
e | the connecting hardware on which the building backbone cables are terminated (at bqth
the building and floor distributors).

Although equipment cords are used to connect the transmissionvequipment to the cabling
subsystem, they are not considered part of the cabling, subsystem because they dre
afplication specific. It is possible for building backbone cabling to provide direct connectipn
bdtween floor distributors. When provided, this cabling shalibe in addition to that required for
the basic hierarchical topology.

5.8.4 Horizontal cabling subsystem

The horizontal cabling subsystem extends from*a floor distributor to the telecommunications
oytlet(s) connected to it. The subsystem includes:

e | the horizontal cables;

e | jumpers and patch cords in the-floor distributor;

¢ | the mechanical termination of the horizontal cables at the telecommunications outlet;

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

e | a consolidation point/(optional);

o | the telecommunications outlets.

Although work¢area and equipment cords are used to connect terminal and transmissipn
equipment respectively to the cabling subsystem, they are not considered part of the cablihg
subsystem.because they are application specific. Horizontal cables shall be continuous frgm
the floot-distributor to the telecommunications outlets unless a consolidation point is installed
(see=5.7.6).

5.3.5 Design objectives

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

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


https://standardsiso.com/api/?name=879ce285b8ebb9c93a09b30abdf57925

11801 © ISO/IEC:2002(E) - 29 -

5.4 Interconnection of subsystems
5.4.1 General

In generic cabling, the functional elements of the cabling subsystems are interconnected to
form a hierarchical structure as shown in Figure 2 and Figure 3.

Where the functions of distributors are combined (see 5.7.1), the intermediate cabling
subsystem is not required.

Campus backbone
cabling subsystem

Building backbone
cabling subsystem

Horizontal
cabling subsystem

Figure 2 — Hierarchical structure of generic cabling

Campus backbone
cabling subsystem

Building backbone
cabling subsystem

’FD ‘————(FD) ’FD ‘————

dBdDE  ABdr
[70] [ro] [o] [ro] [ro] 1] [ro] [ro] [ro] [ro]

-

’ N

------ Optional cable l\\ //‘ Optional distributor

Horizontal
cabling subsystem

«— >

Figure 3 — Structures for centralised generic cabling
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5.4.2 Centralised cabling architecture

Centralised cabling structures as shown in Figure 3 create combined backbone/horizontal
channels. The channels are provided by passive connections in the distributors. The
connections are achieved by using either cross-connections or interconnections. In addition,
for centralised optical fibre cabling, it is possible to create connections at the distributors
using splices although this reduces the ability of the cabling to support re-configuration.

5.5 Accommodation of functional elements

Figore4strows amexampteof trow thefurctiomatetermentsareaccommmodatedima boitdig ]

Telecommunications room

FD

A—T— X

FD
— X

FD
— X F

CD/BD

ED L >< / Campus backbone cable

— X F :
// External network

Equipment room
aulp Building entrance facility

Figure 4 — Accommodation of functional elements

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

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

Telecommunications outlets are located in the work area.

5.6 Interfaces
5.6.1 Equipment interfaces and test interfaces

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

Equipment cord — Cabling subsystem

EQPLC \_J LCI

{c]
Lol
Cabling subsystem Cabling subsystem

= connection

EQP = transmission/terminal equipment

Figure 5 — Interconnect models

. Patch cord
Equipment or iumoer
EQP i cord . jump DC Cablingssubsystem
Patch cord
o or jumper €abling subsystem

Cabling subsystem

= connection

EQP = transmission equipment

Figure 6 — Cross-connect models

Horizontal cabling

n
o)
o)
doF
=
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ol
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4
4
4
4
4

Tl Tl = connection Tl Tl

Key:
El  Equipment interface
Tl  Test interface

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

The transmission performance of generic cabling between specific interfaces is detailed
in Clauses 6 and 8 in terms of the channel and the permanent link.

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

The permanent link is the transmission path of an installed cabling subsystem inclading the
cdnnecting hardware at the ends of the installed cable. In the horizontal cabling subsystem,
the permanent link consists of the telecommunications outlet, the horizontal cable, an optional
CP and the termination of the horizontal cable at the floor distributor. The "permanent link
in¢ludes the connections at the ends of the installed cabling.

5.6.3 External network interface

Caonnections to the public network for the provision of public telecommunications services dre
made at the external network interface.

5.f Dimensioning and configuring
5.f.1 Distributors

The number and type of subsystems that are included in a generic cabling implementatipn
dgpends upon the geography and size of the campus or building, and upon the strategy of the
uger. Usually there would be one campus distributor per campus, one building distributor ger
bdilding, and one floor distributor per floor: If the premise comprises only a single buildipg
which is small enough to be served by.a single building distributor, there is no need fon a
campus backbone cabling subsystem;:-Similarly larger buildings may be served by multigle
bdilding distributors interconnected via a campus distributor.

The design of the floor distributor should ensure that the lengths of patch cords/jumpers and
eduipment cords are minimised and administration should ensure that the design lengths gre
maintained during operation.

Distributors shall belocated in such a way that the resulting cable lengths are consistent wjth
the channel perforntance requirements of Clauses 6 and 8.

In[ the casé\of the reference implementations described in Clause 7, distributors shall pe
logcated_to~ensure that the channel lengths in Table 1 are not exceeded. However, not gll
agplications are supported over the maximum lengths shown in Table 1 using a single cable
type~Table 21, Table 22 and 23 indicate that the support of specific applications oyer

instattedchanmets Tmay requite a mix of captimgmedia—and performance specifications:

Table 1 — Maximum channel lengths

Channel Length

m

Horizontal 100
Horizontal + building backbone + campus backbone 2 000

NOTE In some implementations of the horizontal cabling subsystem in Clause 7, the FD may not support TOs up
to the maximum distance shown.
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A minimum of one floor distributor should be provided for every floor; for floor spaces
exceeding 1 000 m2, a minimum of one floor distributor should be provided for every 1 000 m2
of floor space reserved for offices. If a floor space is sparsely populated (for example a
lobby), it is permissible to serve this floor from the floor distributor located on an adjacent
floor. The functions of multiple distributors may be combined. Figure 8 shows an example of
generic cabling. The building in the foreground shows an example with each distributor
housed separately. The building in the background shows an example where the functions of
a floor distributor and the building distributor have been combined into a single distributor.

BD/
FD
'\
@ BD CD

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

In[certain-circumstances, for example for reasons of security or reliability, redundancy may pe
bdiltinto a cabling design. Figure 9 gives one of many possible examples of the connection|of
furetioral—elements—within—the—strusturedframeweork—in—order—to—provide—pretection—against
failure within one or more parts of the cabling infrastructure. This might form the basis for the
design of generic cabling for a building, providing some protection against such hazards as
fire damage or the failure of the public network feeder cable.
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implementatigns of generic cabling.

5

.Y.2 Cables

.¥.4<Patch cords and jumpers

1st floor

FD1 FD2
/ S

BDD /BDZ Basemeént

Building Building
entrance entrance
cable 1 cable 2

rigure 9 — Inter-relationship of functional elements’in an installation with redundanc

r details of the use of the recommended cable types, see Clause 9. Hardware

t provide contact between more than~one incoming or outgoing conductor (for examp
dge taps shall not be used).

.3 Work area cords and equipment cords
e work area cord connects the telecommunications outlet to the terminal equipme

rmanent and canc¢be”application-specific. Assumptions have been made concerning t
hgth and the transnmiission performance of these cords; the assumptions are identified wh
evant. The pérformance contribution of these cords shall be taken into account in t
sign of the~channel. Clause 7 provides guidance on cord length for referen

Pr{- B

or

nnecting cables shall only provide direct onward attachment for each conductor and shall

e,

uipment cords connect”equipment to the generic cabling at distributors. Both are ndn-
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e

performance contribution of these cords shall be taken into account in the design of the
channel. Clause 7 provides guidance on cord/jumper lengths for reference implementations of
generic cabling.
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5.7.5 Telecommunications outlet (TO)
5.7.5.1 General requirements

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

e Each individual work area shall be served by a minimum of two TOs. For guidance on
—WOTR area SiZg, see ISOAEC TR 147632

e | The first outlet should be for 4 pair balanced cable terminated in accordance with 10:2.1

e | The second outlet may be for:
a) optical fibre or
b) 4 pair balanced cable terminated in accordance with 10.2.1;

e | Each telecommunications outlet shall have a permanent means of jdentification that
visible to the user.

S

e | Devices such as baluns and impedance matching adapters, ifcused, shall be external|to
the outlet.

Fqr balanced cable, 2 pairs per TO may be used as an alterhative to 4 pairs. However, this
may require pair reassignment and will not support some“applications (see Annex F). Cdre
should be taken that the initial pair assignment, and all subsequent changes, are recordpd
(see ISO/IEC 14763-1 for details of administrationsrequirements). Pair reassignment py
means of inserts is allowed.

5.7.5.2 Single user TO assembly

In[a general implementation of generic eabling, one assembly of TOs serves a single wark
arpa. The length of work area cords should be minimised. The implementation topology shiall
bg selected from the options described'in 7.2.2.2 (for balanced cabling) and in 8.4 (for optigal
figre cabling). The assembly of T@s,shall be known as a single user TO assembly.

Infaddition, where the single-tiser TO assembly is used:

a)| a single user TO assembly should be located in user-accessible locations;

b)| the performancetecontribution of work area cords, patch cords and equipment cords shjll
be taken into_account to ensure that the channel requirements of Clause 6 (for balanced
cabling) and Clause 8 (for optical fibre cabling) are met.

5.7.5.3 Multi-user TO assembly (MUTO)

Inf[an open office environment, a single assembly of TOs may be used to serve more than ohe
work_area. The implementation topology shall be selected from the options describ

in or-b nced bling Ad S or-optic bre-cabling nd-the ~Yaala a

shall be known as a multi-user TO assembly.

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

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

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

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

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

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

5.7.6 Consolidation point

E)

all
ed

he

The installation of a consolidation point in the horizontal cabling between the floor distributor

and the telecommunications outlet may be useful in an open office environment where t

he

flgxibility of relocating TOs In the Work area Is required. Une consolidation point Is _permuiit
bgtween a FD and any TO. The consolidation point shall only contain passive connecti
hgrdware and shall not be used for cross-connections.

Injaddition, where a consolidation point is used:

bd
ng

a)| the consolidation point shall be located so that each work area group is. served by at legst

one consolidation point;
b)| the consolidation point should be limited to serving a maximum ofAwelve work areas;
c)| a consolidation point should be located in accessible locations;

d)| for balanced cabling, the consolidation point shall be located so that there is at least 15
from it to the floor distributor;

e)| a consolidation point shall be part of the administratiofsystem.
5.Y.7 Telecommunications rooms and equipment rooms

A |telecommunications room should provide allxthe facilities (space, power, environmen
cantrol etc.) for passive components, active devices, and external network interfaces hous
within it. Each telecommunications room should have direct access to the backbone cabli
sybsystem.

tal
ed
ng

An equipment room is an area within@building where equipment is housed. Equipment rooms

arp treated differently from telecommunications rooms because of the nature or complexity
the equipment (for example, PBXs or extensive computer installations). More than o

of
he

distributor may be located infan equipment room. If a telecommunications room serves mqre

than one building distributer.it should be considered an equipment room.

5.Y.8 Building entrance facilities

Byilding entrance)facilities are required whenever campus backbone, public and priv3ate
ngtwork cables/(including from antennae) enter buildings and a transition is made to internal

cables. It eomprises an entrance point from the exterior of the building and the pathw
ledding tonthe campus or building distributor. Local regulations may require special faciliti
where the' external cables are terminated. At this termination point, a change from external
infernal cable can take place.

ay
es
to

5.7.9 External services cabling

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

he
nd
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6 Performance of balanced cabling

6.1 General

This clause specifies the minimum performance of generic balanced cabling. The performance

of balanced cabling is specified for channels, permanent links and CP links (see Figure 10).

Channel

Permanent Link

CP link

FD

EQP [C] [ cHC] (c] TE
CP TO

Equipment Patch cord/
cord Jumper cP Work area
cable cord

= connection
Figure 10 — Channel, permanent link and CP link’of a balanced cabling

In[ the case of cable sharing, additional requirements should be taken into account
bglanced cabling. The additional crosstalk requirenients for balanced cables are specified
9.B.

The performance specifications are separated into six classes (A to F) for balanced cablin
This allows the successful transmission. 'of applications over channels according to Annex

which lists the applications and the minimum class required.

The channel performance requirements described in this clause may be used for the desi

ard verification of any implementation of this International Standard. Where required, the tq

methods defined or referred to by this clause, shall apply. In addition, these requirements ¢
bg used for application development and troubleshooting.

The permanent link_and CP link performance requirements described in Annex A may be us

fof acceptance tésting of any implementation of this International Standard. Where requirg

the test methods-defined or referred to by Annex A, shall apply.

ThHe specifications in this clause allow for the transmission of defined classes of applicatio

over distances other than those of 7.2, and/or using media and components with differe

pgrformances than those specified in Clauses 9, 10 and 13.

or
in

g.

gn
st
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nt

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

There shall be adequate margins to account for temperature dependence of cabli

all

ng

components as per relevant standards and suppliers’ instructions. In particular, consideration
should be given to measuring performance at worst case temperatures, or calculating worst

case performance based on measurements made at other temperatures.

Compatibility between cables used in the same channel or permanent link shall be maintained
throughout the cabling system. For example, connections between cables with different

nominal impedance shall not be made.
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6.2 Layout

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

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

The performance limits for balanced cabling channels are given in 6.4. These\limits dre
dgrived from the component performance limits of Clause 9 and 10 assuming the)channelfis
cdmposed of 90 m of solid conductor cable, 10 m of cord(s) and four connections (sge
Figure 10).

Most class F channels are implemented with two connections only-\Additional informatipn
cgncerning this implementation is given in Annex H.

Figure 11 shows an example of terminal equipment in,the work area connected |to
transmission equipment using two different media channels; which are cascaded. In fact thgre
is[an optical fibre channel (see Clause 8) connected viaanvactive component in the FD td a
bglanced cabling channel. There are four channel interfaces; one at each end of the balanced
channel, and one at each end of the optical fibre channel.

BD

c C|—‘ ’—lc c TE
TO |

1C: >

- 1

i Optical fibre channel ¢ i Balanced cabling
i il -F=1 - channel
EQP
CD

= connection
C! = optional connection

OE EQP = Opto-electronic equipment

Figure 11 — Example of a system showing the location of cabling interfaces
and-extentof-associated—channets

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

The performance limits for balanced cabling permanent links and CP links are given in
Annex A.
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The performance limits for balanced cabling permanent links with maximum implementation
are also given in Annex A. These limits are derived from the component performance limits of
Clauses 9 and 10 assuming the permanent link is composed of 90 m of solid conductor cable
and three connections (see Figure 10).

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

6.3 Classification of balanced cabling

This standard specifies the following classes for balanced cabling.

Clpss A is specified up to 100 kHz.
Clpss B is specified up to 1 MHz.
Class C is specified up to 16 MHz.
CIE

Clpss E is specified up to 250 MHz.
Class F is specified up to 600 MHz.

ss D is specified up to 100 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, -EC and F channels provide the
transmission performance to support Class B, C, D, E and“F applications respectively. Links
and channels of a given class will support all applications of a lower class. Class Alis
regarded as the lowest class.

Channels, permanent links and CP links in the horizontal cabling shall be installed to provide
a minimum of Class D performance.

Annex F lists known applications by classes.

G.E Balanced cabling performance

6.4.1 General

The parameters specified in”this subclause apply to channels with screened or unscreengd
cable elements, with or-without an overall screen, unless explicitly stated otherwise.

ThHe nominal impedance of channels is 100 Q. This is achieved by suitable design anpd
agpropriate chaice of cabling components (irrespective of their nominal impedance).

The requirements in this subclause are given by limits computed to one decimal place, usipg
the equation for a defined frequency range. The limits for the propagation delay and delpy
skiew are computed to three decimal places. The additional tables are for information only ahd
havedimits derived from the relevant equation at key frequencies

6.4.2 Return loss

The return loss requirements are applicable only to Classes C, D, E and F.

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

The return loss requirements shall be met at both ends of the cabling. Return loss (RL) values
at frequencies where the insertion loss (/L) is below 3,0 dB are for information only.
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When required, the return loss (RL) shall be measured according to IEC 61935-1.
Terminations of 100 Q shall be connected to the cabling elements under test at the remote
end of the channel.

Table 2 — Return loss for channel

Class Frequency Minimum return loss
MHz dB
Cc 1< f<16 15,0
1< /<20 17,0
D
20 < £ <100 30-101g(f)
1< f <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)
F 40 < f < 251,2 32-101g(f)
251,2 < f <600 8,0

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

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

1 15,0 17,0 19,0 19,0
16 15,0 17,0 18,0 18,0
100 N/A 10,0 12,0 12,0
250 N/A N/A 8,0 8,0
600 N/A N/A N/A 8,0

6.4.3 Insertion loss/attenuation

Previous<editions of this standard use the term “attenuation”, which is still widely used in the
blecsindustry. However, due to impedance mismatches in cabling systems, especially |at
higher ‘fre “insertion loss”. In this editign,

A dese he—sighatl—attenuation—ever—the
length of channels, links and components. Unlike attenuation, insertion loss does not scale
linearly with length.

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

e attenuation to crosstalk ratio (ACR) — see 6.4.5;
e unbalanced attenuation — see 6.4.14;

e coupling attenuation — see 6.4.15.

For the calculation of ACR, PS ACR, ELFEXT and PS ELFEXT, the corresponding value for
insertion loss (/L) shall be used.
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The insertion loss (/L) of each pair of a channel shall meet the requirements derived by the
equation in Table 4.

When required, the insertion loss shall be measured according to IEC 61935-1.

Table 4 — Insertion loss for channel

Class Frequency Maximum insertion loss ~
MHz dB
A f =01 16,0
f =01 55
B
f=1 5,8
C 1</<16 1,05><(3,23\/?)+4><0,2
D 1< f <100 1,05x (191087 +0022 2x 5 + 02/ )+ 4004 x /7
E 1< /<250 1,05x(1,82 f+0,0169><f+0,25/\/?)+4><0,02><\/?
F 1< f <600 1,05x(1,8 f+0,01><f+0,2/\/7')+4><0,02><\/7
° 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.

Table 5 — Informative insertion loss values for channel at key frequencies

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

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

1 N/A 5,8 4,2 4,0 4,0 4,0
16 N/A N/A 14,4 9,1 8,3 8,1
100 N/A N/A N/A 24,0 21,7 20,8
250 N/A N/A N/A N/A 35,9 33,8
600 NAA N/A N/A N/A N/A 54,6

6.4.4 NEXT

6.4.4°1 'Pair-to-pair NEXT

The NEXT between each pair combination of a channel shall meet the requirements derived
by the equation in Table 6.

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

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

Frequency Minimum NEXT
Class MHz dB
A =01 27,0
B 01< f<1 25-151g(f)
c 1< £ <16 39,1-16,41g(f)
852 A5 la £ 2 ’)nlnlf\\
’ IS/ AV
D 1< /<100 —-20lg | 10 -20 +2x10 -20 J 2
74,3 -151g(f) 94 —-201g(f)
E 1< f <250 -20log | 10 -20 +2x10 -20 !
102,4 -151g(f) 102,4 -A5\g(f)
F 1< £ <600 —-201g | 10 -20 +2x10 =20 e
NEXT at frequencies that correspond to calculated values of greater-thfan 60,0 dB shall revert to a minimum
requirement of 60,0 dB.
NEXT at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a minimum
requirement of 65,0 dB.

Table 7 — Informative NEXT values for channel at key frequencies

Frequency Minimum channel NEXT
MHz dB
Class A Class\B Class C Class D Class E Class F

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

1 N/A 25,0 39,1 60,0 65,0 65,0
16 N/A N/A 19,4 43,6 53,2 65,0
100 N/A N/A N/A 30,1 39,9 62,9
250 N/A N/A N/A N/A 33,1 56,9
600 N/A N/A N/A N/A N/A 51,2

6.4.4.2 \Power sum NEXT (PS NEXT)
T i i ; -

The PS NEXT of each pair of a channel shall meet the requirements derived by the equation
in Table 8.

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

~NEXT,
n R
PS NEXT, =-101g >10 10
i=1i#k
where
i is the number of the disturbing pair;

k is_the number of the disturbed pair'

n s the total number of pairs;

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

Table 8 — PS NEXT for channel

Class Frequency Minimum PS NEXT
MHz dB
62,3 -151g(f) 80%201g9(/)
D 1< /<100 —20Ig| 10 -20 +2x10 —20 a
72,3 -151g () 90 -201g(f)
E 1< f <250 -20Ig| 10 -20 +2x10 —-20 b
99,4 —151g(f") 99,4 -151g(f)
F 1< £ <600 —20Ig[~0 -20 +2x10 -20 b
a8 PS NEXT at frequencies that correspond to calculated values of greater than 57,0 dB shall revert to a
minimum requirement of 57,0 dB.
b 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.

Table 9 _~Informative PS NEXT values for channel at key frequencies

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

1 57,0 62,0 62,0
16 40,6 50,6 62,0
100 27,1 37,1 59,9
250 N/A 30,2 53,9
600 N/A N/A 48,2
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6.4.5 Attenuation to crosstalk ratio (ACR)
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The ACR requirements are applicable only to Classes D, E and F.

6.4.5.1 Pair-to-pair ACR

Pair-to-pair ACR is the difference between the pair-to-pair NEXT and the insertion loss (/L) of

the cabling in dB.

class.

ThHe ACR requirements shall be met at both ends of the cabling.

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

ACR; = NEXT, —IL

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

(IL rqiremt of TbI f te repecti

k

ne difference o ne__\

NEXT,. is the near end crosstalk loss coupled from pait\into pair k;

IL is the insertion loss of pair k. When required, it shall be measured according

IEC 61935-1.

Table 10 — Informative ACR values for channel at key frequencies

Minimum ACR
Frequency dB
MHz
Class D Class E Class F

1 56,0 61,0 61,0
16 34,5 44,9 56,9
100 6,1 18,2 42,1
250 N/A -2,8 23,1
600 N/A N/A -3,4

6.4.5:2 ‘Power sum ACR (PS ACR)
T i i )]

of Table 8 and the insertion loss (/L) requirement of Table 4 of the respective class.

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

nt
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PS ACR, of pair k is computed as follows:

PS ACR, = PS NEXT, —IL, (3)
where
k is the number of the disturbed pair;
PS NEXT, is the power sum near end crosstalk loss of pair k;
IL, is the insertion loss of pair k. When required, it shall be measured according to
Table 11 — Informative PS ACR values for channel at key frequencies
Minimum PS ACR
Frequency dB
MHz
Class D Class E Class F
1 53,0 58,0 58,0
16 31,5 42,3 5309
100 3,1 15,4 39,1
250 N/A -5,8 20,1
600 N/A N/A -6,4
6.4.6 ELFEXT
The ELFEXT requirements are applicable only-to Classes D, E and F.
6.4.6.1 Pair-to-pair ELFEXT
ThHe ELFEXT of each pair combination of a channel shall meet the requirements derived py
the equation in Table 12.
ELFEXT;, of pairs i and k(s-eomputed as follows:
ELFEXT, =FEXT, —IL, 4)
where
i iscthe number of the disturbed pair;
k is the number of the disturbing pair;
FEXT,» is the far end crosstalk loss coupled from pair i into pair k. When required, it shall pe
measured nr\r\nrding to lEC 619351
IL, is the insertion loss of pair k. When required, it shall be measured according to
IEC 61935-1.
NOTE The ratio of the insertion loss (/L) of the disturbed pair to the input-to-output FEXT is relevant for the

signal-to-noise-ratio consideration. The results computed in accordance with the formal definition above cover all

possible combinations of insertion loss of wire pairs and corresponding input-to-output FEXT.
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Table 12 — ELFEXT for channel
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Class Frequency Minimum ELFEXT *®
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

94 - 201g(f) 90 —-151g(f)

F 1< £ <600 -20Ig|10 —-20 +4x10 -20

information only.

minimum requirement of 60,0 dB.

minimum requirement of 65,0 dB.

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

ELFEXT at frequencies that correspond to calculated values of greater«thah 60,0 dB shall revert to a

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

Table 13 — Informative ELFEXT values for channel at key frequencies

Minimum ELFEXT
Frequency dB
MHz
Class.D Class E Class F

1 57,4 63,3 65,0
16 33,3 39,2 57,5
100 17,4 23,3 44,4
250 N/A 15,3 37,8
600 N/A N/A 31,3

6.4.6.2 Powersum ELFEXT (PS ELFEXT)

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

eduationsin-Table 14.

P$ ELFEXT), of pair k is computed as follows:

— ELFEXT
ik

n
PS ELFEXT =-101 1 10
S } 0lg >.10

i=1i#k
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
N is the total number of pairs;

ELFEXT;, is the equal level far end crosstalk loss coupled from pair i into pair k.

(5)
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Table 14 — PS ELFEXT for channel

Class Frequency Minimum PS ELFEXT *?
MHz dB
60,8 —201g(f 72,1-201g(f)
D 1< £ <100 -20Ilg|10  -20 +4x10 -20 b
[ 64,8-20Ig(f) 80,1—201g(£) )
E 1< f <250 —20|9L1o -20 +4x10 -20 ¢
91-201g(f) 87 -151g(f)
F 1< £ <600 -20Ilg|10 -20 +4x10 -20 °
& PSS ELFEXT at frequencies that correspond to measured FEXT values of greater than 70,0 dB are for
information only.
P PS ELFEXT at frequencies that correspond to calculated values of greater‘than 57,0 dB shall revert to a
minimum requirement of 57,0 dB.
° PS ELFEXT at frequencies that correspond to calculated values of greater than 62,0 dB shall revert to a
minimum requirement of 62,0 dB.

Table 15 — Informative PS ELFEXT values for channel at key frequencies

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

1 54,4 60,3 62,0
16 30,3 36,2 54,5
100 14,4 20,3 41,4
250 N/A 12,3 34,8
600 N/A N/A 28,3

6.4.7 Direct current (d.c.) loop resistance

The d.c. 100p resistance of each pair of a channel shall meet the requirements in Table 16.

When'tequired, the d.c. loop resistance shall be measured according to IEC 61935-1.

Table 16 — Direct current (d.c.) loop resistance for channel

Maximum d.c. loop resistance
Q

Class A Class B Class C

40

Class D Class E Class F

560 170 25 25 25
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6.4.8 Direct current (d.c.) resistance unbalance

The d.c. resistance unbalance between the two conductors within each pair of a channel shall
not exceed 3 % for all classes. This shall be achieved by design.

6.4.9 Current carrying capacity

The minimum current carrying capacity for channels of Classes D, E and F shall be 0,175 A
d.c. per conductor for all temperatures at which the cabling will be used. This shall be
achieved by an appropriate design.

6.L.1 0 Operating voltage

The channels of classes D, E and F shall support an operating voltage of 72 V d.c: betwegn
any conductors for all temperatures at which the cabling is intended to be used.

6.4.11 Power capacity

The channels of classes D, E and F shall support the delivery of a powerof 10 W per pair for
all temperatures at which the cabling is intended to be used.

6.4.12 Propagation delay

The propagation delay of each pair of a channel shall meetthe requirements derived by the
equation in Table 17.

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

Table 17 — Propagation delay for channel

Class Frequency Maximum propagation delay
MHz us

A f =01 20,000
B 01< 4 1 5,000
c 1< y'<16 0,534 + 0,036/ 1 + 4x0,0025
D 1< /=100 0,534+0,036/\/?+4x0,0025
E 1< f =250 0,534 + 0,036/\/7 +4x0,0025
F 1< f =600 0,534 + 0,036/\/7 +4x0,0025
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Table 18 — Informative propagation delay values for channel at key frequencies
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6.4.13 Delay skew

TH

W

Maximum propagation delay
Frequency us
MHz
Class A Class B Class C Class D Class E Class F
0,1 20,000 5,000 N/A N/A N/A N/A
1 N/A 5,000 0,580 0,580 0,580 0,580
16 N/A N/A 0,553 0,553 0,553 0,553
100 N/A N/A N/A 0,548 0,548 0,548
250 N/A N/A N/A N/A 0,546 0,546
600 N/A N/A N/A N/A N/A 0,545

Table 19 — Delay skew for.channel

hen required, the delay skew shall be measured accordingto IEC 61935-1.

e delay skew between all pairs of a channel shall meet the requiréments in Table 19.

Class Frequency Maximum delay skew
MHz us
A f =01 N/A
B 01< <1 N/A
C 1< /<16 0,050 *®
D 1< £ <100 0,050 *®
E 1< A< 250 0,050 *®
F 1< f <600 0,030 °
® This is the result of the calculation 0,045 + 4 x 0,001 25.
® This isthe result of the calculation 0,025 + 4 x 0,001 25.

6.4.14 Unbalance attenuation

TheZunbalance attenuation near end (longitudinal to differential conversion loss (LCL)
tr’IIDVUIOC UUIIVCID;UII :UOO (TCI’_)) Uf [} Uhallllc: Oha” IIIUUt thU IUqU;IUIIIUIItO dUI;VUd by t

equation in Table 20.

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

or

The unbalance attenuation performance shall be achieved by the appropriate choice of cables
and connecting hardware.


https://standardsiso.com/api/?name=879ce285b8ebb9c93a09b30abdf57925

- 50 - 11801 © ISO/IEC:2002(

Table 20 — Unbalance attenuation for channel

E)

Class Frequency Maximum unbalance attenuation

MHz dB

A =01 30

B f=0,1and1 45 at 0,1 MHz; 20 at 1 MHz

C 1< f<16 30-5Ig(f) f.f.s.

D 1< <100 40-10Ig(f) f.f.s.

E 1< f <250 40-101g(f) f.f.s.

F 1< f <600 40-10Ig(f) f.f.s.

6.4.15 Coupling attenuation

The measurement of coupling attenuation for installed cabling is under development. Coupli
atjenuation of a sample installation may be assessed by labofatory measurements
representative samples of channels assembled, using the components and connec
tefmination practices in question.

7 [ Reference implementations for balanced cabling

7.1 General

This clause describes implementations of generic balanced cabling that utilise componer
arld assemblies referenced in Clauses 9, 10and 13. These reference implementations mg
the requirements of Clause 5 and, when installed in accordance with ISO/IEC TR 14763
camply with the channel performance requirements of Clause 6.

7.2 Balanced cabling
7.2.1 General

Bdlanced components reférenced in Clauses 9 and 10 are defined in terms of impedance a
cztegory. In the referencé implementations of this clause, the components used in ea
cabling channel shall-fiave the same nominal impedance, i.e. 100 Q for Classes D to F a
100 Q or 120 Q fot-€tass A to Class C.

The implementations are based on component performance at 20 °C. The effect
temperature )on the performance of cables shall be accommodated by derating length
shown in‘Table 21 and Table 22.

ng
of
or

ts
et
2,

nd
ch
nd

However the resultantcabllng performance will be determmed by the category of the Iowest

performing component.

7.2.2 Horizontal cabling
7.2.2.1 Component choice

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

ns
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Using the configurations of 7.2.2.2:

e Category 5 components provide Class D balanced cabling performance;
e Category 6 components provide Class E balanced cabling performance;

e Category 7 components provide Class F balanced cabling performance.

NOTE For the relationship and requirements of classes and categories in earlier editions of this standard, see
Annex I.

7.2.2.2 Dimensions

Figure 12 shows the models used to correlate horizontal cabling dimensions specified in this
clause with the channel specifications in Clause 6.
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a) Interconnect - TO Model
P Channel = 100 m max. o
hl Ll
_ Fixed horizontal cable ‘|
FD
EQP —cl {Ck— TE
~— TO <— 1
Equipment Work area
cord cord
= connection
b) Crossconnect - TO Model
P Channel = 100 m max. o
hl Lot
Fixed horizontal cable
FD
EQP C c = TE
Equipment Patch cord/ Work area
cord Jumper cord
='connection
c) Interconnect - CP - TO Madel
P Channel = 100 m max. o
hl Ll
Fixed horizontal cable
FD
EQP [ C TE
CP TO
Equipment
cord cP Work area
cable cord
= connection
d) Crossconnect - CP - TO Model
P Channel = 100 m max. o
hl Ll
Fixed horizontal cable
FD
EQP C C TE
CP TO
Equipment Patch cord/
cord Jumper cpP Work area
cable cord
= connection

Figure 12 — Horizontal cabling models


https://standardsiso.com/api/?name=879ce285b8ebb9c93a09b30abdf57925

11801 © ISO/IEC:2002(E) - 53 -

Figure 12a shows a channel containing only an interconnect and a TO. Figure 12b contai

ns

an additional connection as a cross-connect. In both cases the fixed horizontal cable connects
the FD to the TO or MUTO. The channel includes cords comprising patch cords/jumpers,

equipment and work area cords.

Figure 12c shows a channel containing an interconnect, a CP and a telecommunicatio

ns

outlet. Figure 12d contains an additional connection as a cross-connect. In both cases the
fixed horizontal cable connects the FD to the CP. The channel includes cords comprising

patch cords/jumpers, equipment and work area cords.

Infaddition to the cords, the channels shown in Figure 12c and Figure 12d contain a CP cab
The insertion loss specification for the CP cable may differ from that of both the\ fix

hdrizontal cable and the cords. In order to accommodate cables used for work area ¢ords, (

cables, patch cords, jumpers and equipment cords with different insertion loss, the, length
the cables used within a channel shall be determined by the equations shown incRable 21.

Table 21 — Horizontal link length equations

e.
ed
CP
of

Implementation Equation

Model Figure | Class D channels Class E channels Class F channels usi

components components

ng

using Category 5 using Category 6 Category 7 components

Interconnect - TO 12a H =109 - FX H=10733°-FX H=107 -2°-FX

Crpss-connect - TO 12b H =107 - FX H=106 -3%-FX H=106-3%-FX

Interconnect - CP -TO 12c H=107-FX-CY | H=406 - 37— FX - CY H=106 -3°%-FX-(

Crpss-connect - CP - TO 12d H=105-FX - CY\N#=105-3%-FX-CY H=105-3% - FX—(

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

the length of the CP cable (m)

X O M T

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

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

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

? This length reduction is to prdvide an allocated margin to accommodate insertion loss deviation.

Fqr the purpose of-calculation in Table 21 it is assumed that:

¢ | the flexible(cable within these cords has a higher insertion loss than that used in the fix

horizontal/cable (see Clause 9);

¢ | all thereords in the channel have a common insertion loss specification.

Thefollowing general restrictions apply:

(4%
o

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

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

of the fixed horizontal cable shall be reduced according to Table 21;

e a consolidation point shall be located so that there is at least 15 m from it to the floor

distributor;

e where a multi-user TO assembly is used, the length of the work area cord should not

exceed 20 m;

e the length of patch cords/jumper cables should not exceed 5 m.
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The maximum length of the fixed horizontal cable will depend on the total length of cords to
be supported within a channel. During the operation of the installed cabling, a management
system should be implemented to ensure that the cords, jumper cables and, where
appropriate, the CP cables used to create the channel conform to the design rules for the
floor, building or installation.

7.2.3 Backbone cabling

7.2.3.1 Component choice

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

7.2.3.2 Dimensions

Figure 13 shows the model used to correlate cabling dimensions specified in_this clause wjth
the channel specifications in Clause 6. The backbone channel shown Aeither building |or
cagmpus) contains a cross-connect at each end. This represents the maximum configuratipn
for a Class D, E or F backbone channel.

Channel

Backbone cable

-

A

FD or BD | BD or CD
EQP c c EQP
Equipment Patch cord/ Patch cord/ Equipment
cord  Jumper cable Jumper cable cable

EQP = equipment; C = connection (mated pair)

Figure 13 — Backbone cabling model
The channel includes additional cords comprising patch cords/jumpers and equipment cords|.

In[Table 22 it is assumed that:
¢ [ the flexible cable within these cords may have a higher insertion loss than that used in the
backbone cable;

e [ all the caords in the channel have a common insertion loss specification.
Inforderto accommodate the higher insertion loss of cables used for patch cords, jumpers apd

equipment cords, the length of the cables used within a channel of a given class (see 5.7|9)
shalllbe determined by the equations shown in Table 22.

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

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

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

The maximum length of the backbone cable will depend on the total length of cords to be
supported within a channel. The maximum lengths of cords shall be set during the design
phase and a management system is required to ensure that these lengths are not exceeded
during the operation of the cabling system.
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Table 22 — Backbone link length equations

Class
Component A B C D E F
Category see ? see ? see ? see ? see ? see ?
5 2 000 B =250 - FX B=170 - FX B=105- FX - -
6 2 000 B =260 - FX B =185- FX B=111-FX | B=105-3°-FX -
7 2 000 B =260 - FX B =190 - FX B=115-FX | B=107 - 3°- FX B=105-3°%-FX
B treTmaximumTegth ot tebackbometabtet

F ombined 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) — see Clause 9

NOTE 1 Where channels contain a different number of connections than in the model shown in Ejgure 13, the|fixed
cablg length shall be reduced (where more connections exist) or may be increased (where fewer conhections exi$t) by
2 m per connection for category 5 cables and 1 m per connection for Category 6 and 7 cables. Additionally, the NEXT,
Retufn Loss (RL) and ELFEXT performance should be verified.
NOTE 2 For operating temperatures above 20 °C, B should be reduced by 0,2 % per °C for.screened cables; 0,4 % per
°C (20 °C to 40 °C) and 0,6 % per °C (>40 °C to 60 °C) for unscreened cables.
@ Apdlications limited by propagation delay or skew may not be supported if channeN&ngths exceed 100 m.
® Thig length reduction is to provide an allocated margin to accommodate insertion)loss deviation.
8 | Performance of optical fibre cabling
8.1 General
The selection of an optical fibre channel design for use within a generic cabling system shouyld
bg made with reference to Annex F. This~standard specifies the following classes for optic¢al
figre cabling:
Class OF-300 channels support_applications over the optical fibre types referenced |in
Clause 9 to a minimum of 300wm
Class OF-500 channels( support applications over the optical fibre types referenced |in
Clause 9 to a minimuni 6f'500 m
C|ESS OF-2 000~channels support applications over the optical fibre types referenced |in
Clause 9 to a minimum of 2 000 m
Optical fibre’channels shall be comprised of components that comply with Clauses 9 and 10.
These €lauses specify physical construction (core/cladding diameter and numerical aperture)
arjd~transmission performance. Within the reference implementations of this clause, the

odtical fibres used in each r\:\hling channel shall have the same Qpnr\ifir\afinn

8.2 Component choice

The required channel lengths, applications to be supported and the life expectancy of the
cabling will determine the selection of optical fibre components. The performance
requirements for optical fibre channels are based on the use of a single optical wavelength in
each specified transmission window.

The requirements for the wavelength multiplexing and demultiplexing components will be
found in the application standards. There are no special requirements for generic cabling
concerning wavelength multiplexing.
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Channel attenuation

E)

The channel attenuation shall not exceed the values shown in Table 23. The values are based
on a total allocation of 1,5 dB for connecting hardware. Additional connectors and splices may
be used if the power budget of the application allows. The attenuation of a channel shall be
measured according to ISO/IEC TR 14763-3. The attenuation of channels and permanent
links 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 optical fibre cable

is

calculated from its attenuation coefficient multiplied by its length).

8.4

th

TH
th
in
b3
ch
P34
b3
ch

TH
ch
di

Table 23 — Channel attenuation

TH
czbling respectively. It should be noted that the cofinection system, used to terminate optiq
c

Channel attenuation
dB
Multimode Single-mode
Channel
850 nm 1300 nm 1310 nm 1 550 hm

OF-300 2,55 1,95 1,80 1:80
OF-500 3,25 2,25 2,00 2,00
OF-2 000 8,50 4,50 3,50 3,50

Channel topology
e models of Figure 13 and Figure 14 are applicable\to horizontal and backbone optical fib

bling, may contain mated connecting hardwarevand splices (permanent or re-useable) a
bt cross-connects may comprise re-useable splices.

e delivery of optical fibre to the TO wéuld not generally require transmission equipment
e FD (unless the design of optical fibre in the backbone cabling subsystem differs from th

the horizontal cabling subsystem). This allows the creation of a combin
ckbone/horizontal channel as 'shown in Figure 14. The three diagrams show a patch
annel, a spliced channel and a direct channel (which does not require the use of a FI
tched and spliced chapnel’ designs are also applicable to combined campus/buildi
ckbone channels and(it;-<is possible to consider a combined campus/building/horizon
annel.

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

»

A 4

Channel Fixed horizontal

P Backbone cable o cable
BD FD
EQP c c c = TE
P T

4
A

Equi t__Patch cordl BPatch cordl cP Work area
cord Jumper jumper cord
EQP C (Ck— _—d C TE
TO
Fixed horizontal cable = connegtion
b] “Spliced” combined channel
P 9|
Channel
P Backbone cable | . Fixed horizontal cable‘|
BD FD |
EQP C [s} C TE
CP TO
Equipment Patch cord/ c:I:e Work area
cable Jumper cord
EQP C I5] TE
TO
p )
Fixed horizontal cable | = connegtion
[s] =splice
c)] “Direct” combined channel
< >
Channel
\ Backbone/fixed horizontal cable J
o »
BD ' FD | |
EQP C : : C TE
! : CP TO
Equipment Patch cord/ i 1 c;:l:e Work area
cable Jumper ! 1 cord
EQP c | : c TE
i ' TO
< >
Backbone/fixed horizontal cable = connection

Figure 14 — Combined backbone/horizontal channels

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

For some applications, knowledge of the delay of optical fibre channels is important. This

ensures compliance with end-to-end delay requirements of complex networks consisting

of

multiple cascaded channels. For this reason, it is important to know the lengths of the optical

fibre channels. It is possible to calculate propagation delay based on cable performance (s
Clause 9).

9 Cable requirements

ee

9.1 General

This clause specifies the minimum cable performance requirements for thex referen
implementations in Clause 7. The requirements of the current clause apply to\a referen
temperature of 20 °C. They include:

ce
ce

a)| cables installed in the horizontal and backbone cabling subsystems specified in Clausg 5

for optical fibre cabling;
b)| balanced cables or cable elements to be used as jumpers;

c)| balanced cables to be assembled as cords as specified in/ Clause 13 and used in t
reference implementations of Clause 7.

Bdlanced cables shall be tested according to generiexspecification IEC 61156-1 and sh
meet the requirements of 9.2.

Optical fibre cables shall meet the requirements of those parts of IEC 60794 that specify t
relevant test methods and cable characteristics*and that are referenced in 9.4.

9.2 Balanced cables

9.2.1 Basic performance requirements

Bqgth mechanical and electricalurequirements are given in the generic specification IEC 61156

arld the relevant sectional ;,specifications and cover the minimum requirements to meet t
pgrformance classes specified in Clause 6 using the reference implementation of 7.2. T
cables shall meet the reqliirements of Table 24. The Category 5 of this standard correspon
to|the category 5e of-the standards referenced in Table 24, if, in addition, the requirements
9.P.2 are met.

Table 24 — Basic requirements of balanced cables

and used in the reference implementations of Clause 7 for balanced.€abling and Clause 8

he

fall

1
he
he
ds
of

Sectional specification for multicore and symmetrical pair/quad cables for digital
communications — Horizontal wiring

HC 6116622 (2001)

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

C 61156-3 (2001)

communications — VWOIrk difed erlng

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

IEC 61156-4 (2001) communications — Riser cables

Symmetrical pair/quad cables for digital communications with transmission

IEC 61156-5 (2002) characteristics up to 600 MHz — Part 5: Horizontal wiring

Symmetrical pair/quad cables for digital communications with transmission

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

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

9.2.2.1 General

— 59 —

The additional mechanical and electrical requirements given in this subclause shall be met.

Measurements shall be performed according to IEC 61156-1.
referenced standards, the limits in this standard apply.

9.2.2.2 Mechanical characteristics of balanced cables

In case of conflict with

Table 25 — Mechanical characteristics of balanced cables

Cable characteristics Units Requirements
1.1 Diameter of conductora mm 0,4t00,8
1.2 Diameter over-insulated conductorb mm <1,6
1.3 Outer diameter of backbone cable¢ mm <90
14 Temperature range without mechanical °c installation: 0 to 50
' or electrical degradation operation: —20-te\+60
15 Minimum bending radius (after 25 mm for four-pair cables?with a diameter up to 6 mm
' installation)d 50 mm for four-pair cables with a diameter over 6 mm
a Conductor diameters below 0,5 mm and above 0,65 mm may not b&,compatible with all connecting
hardware.
b Diameters over the insulated conductor up to 1,7 mm may bedsed if they meet all other performance
requirements. These cables may not be compatible with all<conhecting hardware.
c Should be minimised to make best use of duct and crosssconnect capacity (see Clause 10).
d

For minimum bending radius requirements during installation refer to manufacturer’s recommendations.

9.2.2.3 Mean characteristic impedance

Refer to 3.3.6.2 of IEC 61156-5 measured’according to 3.3.6.2.3 method A of IEC 61156-1

a standard length of 100 m. The nomjnal impedance shall be 100 Q.

Alfernate test methodologies that, have been shown to correlate with these requirements m

al$o be used.

9.2.2.4 Attenuation

Fqr the attenuatiop-0f-Category 5 cable the constants specified in 3.3.2.2 of IEC 61156-5 sh

all

bg used. They result in a lower attenuation than given in table 4 of 3.3.2.1 of IEC 61156-5, for
eXample in 21¢3-dB/100 m at 100 MHz.

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

9.2.5 ELFEXT and PS ELFEXT

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

If FEXT is greater than 70 dB, ELFEXT and PS ELFEXT need not be measured.

9.2.2.6 Current carrying capacity

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

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

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

9.2.2.8 Transfer impedance

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

9.2.3 Additional boerf . s for floxible_cabl

This clause covers additional requirements for cables used for patch cords, for work area apd
for equipment cords for use with balanced cabling. The electrical performance of these cables
shall meet the general requirements for balanced cables as specified in 9.2:2° for the
reppective category with exception of attenuation, d.c. loop resistance and return loss (RL),
which are specified in this subclause.

ThHe attenuation in dB/100 m and d.c. loop resistance shall not be more.thian 50 % higher than
specified in 9.2.2. Consider 7.2 for additional length restrictions.

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

9.3 Additional crosstalk considerations for cable sharifg'in balanced cables
9.8.1 General

This subclause covers cabling system implementations that may lead to the presence |of
multiple signals on the same cable.

Backbone cables required to support multiple*signals shall meet the requirements of 9.3.2.

In[the horizontal cabling subsystem, when multiple telecommunications outlets are served py
a |single cable, the near-end crosstalk of cable elements that extend to any two or mdre
oUtlets shall meet the requirements of 9.3.3. The requirements of 9.3.3 also apply betwepgn
urfits of hybrid and multi-unit.cables used in either the horizontal or backbone subsystems.

9.8.2 Power summation.in backbone cables

Examples of the types of cables covered by this clause include cables with two or mqre
elements within a.cable unit that are used for backbone subsystems. Cables according to the
reguirements of, this clause shall meet the respective requirements of 9.2. These cables shjll
additionally meet the PS NEXT requirements for crosstalk in bundled cable, i.e. 3.3.10 |of
IEC 61156%5)

NQTE_4 \The specification in IEC 61156-5:2002 is more demanding by 2 dB than the original ISO/IEC requiremgnt.

NOQTE2 PS NEXT takes the total crosstalk power into account. Therefore a higher count of adjacent pgirs
requiTeS a mgner pair-pair NEAXT {0 acimeve e Same Fo NEAT.

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

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

NOTE 1 The above requirement is intended to minimise the potential for sheath sharing incompatibilities. Cables
that meet the power summation requirement for NEXT may not support services with different signalling schemes.
The use of different 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 cat. 6 is 1 dB more restrictive than needed to fulfil Clause 6 using the reference
implementation of Clause 7.

9.4 Optical fibre cables

9.11.1 Optical fibre types

Fa
m

9.[.2 Generic performance requirements

.##.2.1 Optical fibre cable attenuation

ur types of optical fibre are specified to support various classes of applications, thr
Iltimode optical fibre types (OM1, OM2, and OM3) and one single-mode type (OS1).

Table 26 — Optical fibre cable attenuation

Maximum cable attenuation

dB/km
OM1, OM2, and OM3 Multimode 081 Single-mode
Wavelength 850 nm 1300 nm 1310 nm 1550 nm
Attenuation 3,5 1,5 1,0 1,0

9.4.2.2 Propagation delay

A

uged. This value can be used to calculate channel delay without verification (see Clause 8).

9.4.3 Multimode optical fibre.cable

TH
re
re

a)

conservative conversion value forsunit propagation delay of 5,00 ns/m (0,667 c) may

e three parts to the requirement for multimode optical fibre cables are the optical fib
uirements, the cable-transmission performance requirements and the physical cakh
uirements.

Optical fibredrequirements

The optical>fibre shall be multimode, graded-index optical fibre waveguide with nomir
50/125%um or 62,5/125 ym core/cladding diameter and numerical aperture complying w
A1a.0t"A1b optical fibre as defined in IEC 60793-2-10.

€able transmission performance requirements

re
le

al
th

c)

Table 27. Attenuation and modal bandwidth shall be measured in accordance w
IEC 60793-1-40 and IEC 60793-1-41 respectively.

Physical cable requirements

The indoor and outdoor optical fibre cable shall meet mechanical and environmen
requirements specified in IEC 60794-2 and IEC 60794-3 respectively.

nd
ith

tal
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Table 27 — Multimode optical fibre modal bandwidth

E)

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

OM1 50 or 62,5 200 500 Not specified
OoM2 50 or 62,5 500 500 Not specified
OM3 50 1500 500 2 000

NO
IEQ

apq

TE Effective laser launch bandwidth is assured using differential mode delay (DMD) as‘\specified
/PAS 60793-1-49. Optical fibres that meet only the overfilled launch modal bandwidth may mnotJsupport sd
lications specified in Annex F.

in
me

9.4.4 Single-mode optical fibre cables

TH
re

a)

b)

1(

10
10
TH

e three parts to the requirement for single-mode optical fibre cables are the optical fib
nuirements, the cable transmission performance and the physical cable requirements.
Optical fibre requirements

the optical fibre shall comply with IEC 60793-2-50 type B1 and ITU-T G.652.

Cable transmission performance requirement

1) Attenuation

each single-mode optical fibre in the cable shall have an attenuation in accordan
with Table 26. Attenuation shall be measured in accordance with IEC 60793-1-40.

Cut-off wavelength

the cut-off wavelength of cabled single-mode optical fibre shall be less than 1 260 n
when measured in accordange with IEC 60793-1-44.

Physical cable requirements

the indoor and outdoor Joptical fibre cable shall meet mechanical and environmen
requirements from IEC.60794-2 and IEC 60794-3 respectively.

Connectingchardware requirements

.1 Generalrequirements
1.1 Applicability

is_clause provides guidelines and requirements for connecting hardware used in gene

tal

[ic

C

hlina_EFEaor tha nurnaca of thic Alaycn o ~onnant~r
o g0 Tt o S

oA _ocomnanant narmallyy, ottashad
LLILASINN “A-LE SASASA~ms g oo S T SO e CtOT— oo SO P O et ooy atta ottt

a

cable or mounted on a piece of apparatus (excluding an adapter) for joining separable parts of

a

cabling system. Unless otherwise specified,

this standard specifies the minimum

performance of mated connectors as part of a link or channel. The requirements used in this
clause apply to mated connections. The requirements of the detail specifications for plugs and
sockets referenced in this clause shall also be met.

These requirements apply to individual connectors which include telecommunications outlets,
patch panels, consolidation point connectors, splices and cross-connects. All requirements for
these components are applicable for the temperature range of =10 °C to +60 °C. Performance

requirements do not

include the effects of cross-connect jumpers or

Requirements for balanced cords are provided in Clause 13.

patch cords.
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NOTE This clause does not address requirements for devices with passive or active electronic circuitry, including
those whose main purpose is to serve a specific application or to provide compliance with other rules and
regulations. Examples include media adapters, impedance matching transformers, terminating resistors, LAN
equipment, filters and protection apparatus. Such devices are considered to be outside the scope of generic
cabling and may have significant detrimental effects on network performance. Therefore, it is important that their
compatibility with the cabling system and equipment be considered before use.

10.1.2 Location
Connecting hardware is installed:

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

b)[ in a building distributor permitting connections to the backbone cabling and equipment|(if
provided);

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

d)| at the horizontal cabling consolidation point (if provided);
e)| at the telecommunications outlet;
f)| in the building entrance facility.

10.1.3 Design
Infaddition to its primary purpose, connecting hardware should be designed to provide

a)l a means to identify cabling for installation and administration as described in Clause 12,
b)| a means to permit orderly cable management,

c)| a means of access to monitor or test cabling anrd equipment,

d)| protection against physical damage and.ingress of contaminants,

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

f)| a means to accommodate screening and bonding requirements, when applicable.
10.1.4 Operating environment

Performance of the connecting hardware shall be maintained over temperatures ranging frgm
—10 °C to +60 °C. Connecting hardware should be protected from physical damage and frgm
ditect exposure to,~moisture and other corrosive elements. This protection may pe
agcomplished by ,nstallation indoors or in an appropriate enclosure for the environmgnt
agcording to thesrelevant IEC standard.

10.1.5 Mounting

Connecting hardware should be designed to provide flexibility for mounting, either directly |or

byl means of an adapter plate or enclosure. (For example, connecting hardware should haye
m ; . for ol ls | s | f distri |n

frames and mounting fixtures.)

10.1.6 Installation practices

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

a)

b)

minimal signal impairment and maximum screen effectiveness (where screened cabling

E)

is

used) by proper cable preparation, termination practices (in accordance with

manufacturer's guidelines) and well organised cable management,

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 14763-1.

PI

nning and installation of connecting hardware should be carried out in accordance w

th
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diameters should carry unique markings or colours to facilitate visual identification.

10
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O/IEC TR 14763-2.

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

TE 2 Some connections are used to perform a crossover function between two elements to properly config
bling links for transmit and receive connections.

TE 3 Improper termination of any balanced cable element or screen may degrade transmission performan
rease emissions and reduce immunity.

.1.7 Marking and colour coding

order to maintain consistent and correct point-to-point conneétions, provisions shall
bde to ensure that terminations are properly located with respect to connector positions a

bhanumeric identifiers or other means designed to ensure‘that cables are connected in
nsistent manner throughout the system.

hen two physically similar cabling types are used™in the same subsystem, they shall
brked in such a way as to allow each cabling«type to be clearly identified. For examp
ferent performance categories, different nominal impedance and different optical fibre cg

.2 Connecting hardware for balanced cabling
.2.1 General requirements

e following requirements apply to all connecting hardware used to provide electric
nnections with balanced~gcables that comply with the requirements of Clause 9. It
sirable that hardware(used to directly terminate balanced cable elements be of t
Eulation displacementconnection (IDC) type. In addition to these requirements, connecti
rdware used with_sefeened cabling shall be in full compliance with Clause 11.

.2.2 Performance marking

nnecting hardware intended for use with balanced cabling should be marked to designg
nsmission performance at the discretion of the manufacturer. The markings, if any, shall

naOse 12, or those required by local codes or regulations.

bir corresponding cable elements. Such provisions may ‘include the use of colouf

5ible \during installation and do not replace other markings specified in 10.1.7, or|i

re

nd

al
is
he

te
be

10.2.3 Mechanical characteristics

Connecting hardware intended for use with balanced cabling shall meet the requirements
specified in Table 28.
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Table 28 — Mechanical characteristics of connecting hardware for use
with balanced cabling

Mechanical characteristics Component or test

Requirement

standard

Physical dimensions
(only at

Category 5 unscreened

Mating dimensions and gauging

IEC 60603-7-2

Category 5 screened

Mating dimensions and gauging

IEC 60603-7-3 ¥

a) telecommunications Category 6 unscreened | Mating dimensions and gauging IEC 60603-7-4 "
outlet) Category 6 screened Mating dimensions and gauging IEC 60603-7-5"
Category 7 Mating dimensions and gauging IEC 60603-7-7 °
Cable termination compatibility
NOIMIMal CONAauctor aliarmeter — Imiml U,0 10 U,60 = —
Patching ° Stranded conductors -
Cable type Jumpers Stranded or solid conductors -
Other Solid conductors -
Nominal diameter of | Categories 5 and 6 0,7 to1,4 >°
. L:fnulated conductor Category 7 0.7 to 1.6 3
Telecommunications
Ec;]r:gzi:oor]; outlet 8 Visual inspection
Other >2xn(n=1,23,..)
Cable outer diameter | Outlet <20
mm Plug <9 © B
Means to connect screen f Mechanical and environrgextel Annex C and Clause 11
performance
Mechanical operation (durability)
Non-reusable IDC 1 :Eg gggggj or
Cable termination [EC 60352-3 or
(cycles) Reusable IDC =220 IEC 60352-4
o) Non-reusable IPC 1 IEC 60352-6
Jumper termination (cycles) >200 ° :Eg gggggj or
IEC 60603-7
TO-type interface (cycles) >750 h (unscreened) or
IEC 60603-7-1 screenef
Other connections >200 " Annex C

It is not required that connecting hardwarel-be compatible with cables outside of this range. However, whén
cables with conductor diameters as low.as.0,4 mm or as high as 0,8 mm are used, special care shall be tak¢n
to ensure compatibility with connecting hardware to which they connect.
Use of the modular plug connector specified in series IEC 60603-7 is typically limited to cables havifg
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, whén
cables with insulated conductor’diameters as high as 1,6 mm are used, special care shall be taken to ensure
compatibility with connecting-hardware to which they connect.

Connectors used in work area cords and equipment cords shall also be compatible with stranded conductors.
Applicable only to individual cable units.

If it is intended to Gse“screened cabling, care should be taken that the connector is designed to terminate the
screen. There miay “be a difference between connectors designed to terminate balanced cables with overall
screens only,{as.'0pposed to cables having both individually screened elements and an overall screen (s¢e
Annex E).
This durability requirement is only applicable to connections designed to administer cabling system changes
(i.e., atza~distributor).

Matingrand unmating under load is f.f.s.
At’the'time of publication IEC 60603-7-2 (Connectors for electronic equipment — Part 7-2: Detail specificatipn
fof 8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz) was

Nnot available. UNul this specnication I1s avallable compliance to requirements that refer 1o TEC 6U603-7-2 may

be attained by full compliance with IEC 60603-7, combined with all applicable requirements of Clause 10 of
this standard.

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

At the time of publication IEC 60603-7-4 (Connectors for electronic equipment — Part 7-4: Detail specification
for 8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz) was
not available. Until this specification is available compliance to requirements that refer to IEC 60603-7-4 may
be attained by full compliance with IEC 60603-7, combined with all applicable requirements of Clause 10 of
this standard.
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At the time of publication IEC 60603-7-5 (Connectors for electronic equipment — Part 7-5: Detail specification
for 8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz) was not
available. Until this specification is available compliance to requirements that refer to IEC 60603-7-5 may be
attained by full compliance with IEC 60603-7-1, combined with all applicable requirements of Clause 10 of this
standard.

In installations where other factors, such as HEM (see ISO/IEC 15018) applications, take preference over
backward compatibility offered with IEC 60603-7-7, the interface specified in IEC/PAS 61076-3-104/Ed.1 may

also be used.

10.2.4 Electrical characteristics

10.2.4.1 General

Connecting hardware intended for use with balanced cabling shall meet the Afollowi

pgrformance requirements. Connecting hardware shall be tested with terminations .and te

leqds that match the nominal characteristic impedance of the type of cables (ite), 100 Q
140 Q) they are intended to support.

In[the following tables, requirements are provided for a range of freqdencies. Performan
vdlues at discrete frequencies are provided for reference only.

10.2.4.2 Telecommunications outlets

Tglecommunications outlets of a given category shall meefthe corresponding performan
refluirements provided in Table 29. In addition, connectorsvin all other locations having t
sgme type of interface as the telecommunications outlet:shall also comply with one or more
the standards specified in Table 29 with pair groupings as specified in 0. Requirements
10.2.4.3 shall be met for all TOs.

ng
st
or

ce

ce
he
of
of
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Table 29 — Electrical characteristics of telecommunications outlets intended
for use with balanced cabling

Electrical characteristics of the
telecommunications outlet . Component or test
Requirement standard
Interface type Frequency range

MHz
Category 5 unscreened d.c., 1to 100 All IEC 60603-7-2 °
Category 5 screened d.c., 1to 100 All IEC 60603-7-3 ©
Category 6 unscreened d.c., 1 to 250 All IEC 60603-7-4
Category 6 screened d.c., 1to 250 All IEC 60603-7-5°
Cqdtegory 7 d.c., 1 to 600 All IEC 606Q3-7-7 f

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

® | At the time of publication IEC 60603-7-2 (Connectors for electronic equipment — Part 7-2: Detail specificatipn

for 8-way, unshielded, free and fixed connectors, for data transmissions with frequenciesyup to 100 MHz) wjas
not available. Until this specification is available compliance to requirements that refer,to IEC 60603-7-2 may
be attained by full compliance with IEC 60603-7, combined with all applicable requireméents of Clause 10 of this
standard.

At the time of publication IEC 60603-7-3 (Connectors for electronic equipment™= Part 7-3: Detail specificatipn
for 8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz) was njot
available. Until this specification is available compliance to requirements that refer to IEC 60603-7-3 may pe
attained by full compliance with IEC 60603-7-1, combined with all applicable requirements of Clause 10 of this
standard.

At the time of publication IEC 60603-7-4 (Connectors for electronic equipment — Part 7-4: Detail specificatipn
for 8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz) wjas
not available. Until this specification is available compliancesto requirements that refer to IEC 60603-7-4 mfay
be attained by full compliance with IEC 60603-7, combined. with all applicable requirements of Clause 10 of this
standard.

At the time of publication IEC 60603-7-5 (Connectars for electronic equipment — Part 7-5: Detail specificatipn
for 8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz) was not
available. Until this specification is available*compliance to requirements that refer to IEC 60603-7-5 may pe
attained by full compliance with IEC 60603<%Z-1, combined with all applicable requirements of Clause 10 of this
standard.

In installations where other factors, such as HEM (see ISO/IEC 15018) applications, take preference oVer
backward compatibility offered with IEC 60603-7-7, the interface specified in IEC/PAS 61076-3-104/Ed.1 mfay
also be used.

10.2.4.3 Connecting’hardware for use in distributors and consolidation points

Connecting hardware for use in distributors and consolidation points of a given category shgll
meet the carresponding performance requirements specified in the following tables
irrespective of the mating interface used. All two-piece connections that are not covered py
10.2.4.2<shall comply with the mechanical and environmental performance requirements
specified™ in |IEC 60603-7 for unscreened connectors or IEC 60603-7-1 for screengd
cdnnector.

envi

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 the following
tables. Cross-connections with "internal" switching that replaces jumpers or patch cords are
an example of such devices.
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Table 30 — Return loss
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Requirement

Electrical characteristics Fre&t}x_;azncy Connector category Test standard
5 6 7
1to 100 60 — 20 Ig(/f) - -
(l;/lliBnimum return loss ® 1 t0 250 _ 64 — 20 I9(/) _
1 to 600 - - 68 — 20 1g(f)
1 30,0 30,0 30,0 IEC 60512-25;5
Minimum return loss at key 100 20,0 24,0 28,0
frgquencies
dE 250 N/A 16,0 20,0
600 N/A N/A 12,4

Return loss at frequencies that correspond to calculated values of greater than 30,0 dB shall‘revert to a
minimum requirement of 30,0 dB.

Table 31 — Insertion loss

Requirement

Ejectrical characteristics Fre’?ﬂllj_lezncy Connector category Test standaid
5 6 7
1t0 100 0,044/ 1 - -
Maximum insertion loss ?
M 1to 250 - 0,02/ f -
1 to 600 - - 0,02
\/? IEC 60512-25}2
1 0,10 0,10 0,10
Maximum insertion loss at 100 0,40 0,20 0,20
key frequencies
dH 250 N/A 0,32 0,32
600 N/A N/A 0,49

Insertion loss at frequencies that
requirement of 0,1 dBimaximum.

correspond to calculated values of less than 0,1 dB shall revert to| a

Table 32 — Near end crosstalk (NEXT)

Requirement

Ejectrical characteristics Fre’?/lt'ezncy Connector category Test standaid
5 6 7
L 1to 100 83 -201g (f) - -
Minimum near end
crosstalk (NEXT) ® 1 to 250 - 94 - 20 1g (f) -
dB
1 to 600 - - 102,4 - 1519 (/)
1 80,0 80,0 80,0 IEC 60512-25-1
Minimum NEXT at key 100 43,0 54,0 72,4
frequencies
dB 250 N/A 46,0 66,4
600 N/A N/A 60,7

a

requirement of 80,0 dB.

NEXT at frequencies that correspond to calculated values

of greater than 80,0 dB shall revert to a minimum
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Table 33 — Power sum near end crosstalk (PS NEXT)
(for information only)

Requirement ®

Electrical characteristics Fre&t}x_;azncy Connector category Test standard
5 6 7
o 1to 100 80 — 20 Ig(y) - -
Minimum power sum near
end crosstalk (PS NEXT) ® 1 to 250 - 90 — 20 Ig(f) -
dB
10 600 = = 99,4 — 15 19()
1 77,0 77,0 77,0 IEC 60512-251
Mipimum PS NEXT at key 100 40,0 50,0 69,4
frequencies
dB| 250 N/A 42,0 63,4
600 N/A N/A 57,7

@ | PS NEXT at frequencies that correspond to calculated values of greater than 77,0 dB shall revert to a

minimum requirement of 77,

0 dB.

Equations and values for power sum NEXT are provided for information only.

Table 34 — Far end crosstalk (FEXT)

Requirement
Ejectrical characteristics Fre&l}x_'ezncy Connector category Test standand
5 6 7
) 1to 100 75,1 — 20.1g{y) - -
Minimum far end crosstalk
(FEXT) ®° 1 to 250 L 83,1 —20 Ig(/) -
df
1 to 600 - - 90 - 15 1g(f)
1 65,0 65,0 65,0 IEC 60512-25}1
Minimum FEXT at key 100 35,1 43,1 60,0
frgquencies
dH 250 N/A 35,1 54,0
600 N/A N/A 48,3

@ | FEXT at frequencies that\correspond to calculated values of greater than 65,0 dB shall revert to a minimy

requirement of 65,0 dB.

For connectors,

the * difference between FEXT and ELFEXT
requirements are used to model ELFEXT performance for links and channels.

is minimal.

Therefore,

m

connector FEKT
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Table 35 — Power sum far end crosstalk (PS FEXT)
(for information only)

Requirement ¢
Electrical characteristics Fre&t}x_;azncy Connector category Test standard
5 6 7
o 1to 100 72,120 Ig(f) - -
Minimum power sum far
end crosstalk (PS FEXT) *° 1 to 250 - 80,1 — 20 Ig(f) -
1 1 to 600 _ _ 87 — 15 1g())
1 62,0 62,0 62,0 IEC 60512-25}1
Minimum PS FEXT at key 100 32,1 40,1 57,0
frgquencies
dH 250 N/A 321 51,0
600 N/A N/A 45,3

@ | PS FEXT at frequencies that correspond to calculated values of greater than 62,0 dB,shall revert to a minimgm

requirement of 62,0 dB.

® | For connectors, the difference between PS FEXT and PS ELFEXT is minimal~Therefore, connector PS FEXT

requirements are used to model PS ELFEXT performance for links and channels.

¢ | Equations and values for power sum FEXT are provided for information only:

Table 36 — Input to output resistance

Requirement

Ejectrical characteristics Frequency Connector category Test standarnd
5 6 7

Maximum input to output

repistance ° d.c. 200 200 200 IEC 60512-2

mb Test 2a

® | Input to output resistance is a separatg measurement from the contact resistance measurements required|in
series |[EC 60603-7. Input to output resistance is measured from cable termination to cable termination |to
determine the connector's ability\\to transmit direct current and low frequency signals. Contact resistance
measurements are used to @determine mechanical and environmental performance of individual electri¢al
connections. These requirements are applicable to each conductor and to the screen, when present.

Table 37 — Input to output resistance unbalance

Requirement

Ejectrical characteristics Frequency Connector category Test standarnd
5 6 7

Maximum input to output ? IEC ROE4D 5

resistance unbalance d.c. 50 50 50

mo Test 2a

® Input to output resistance measurements are made from cable termination to cable termination.
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Table 38 — Current carrying capacity

Requirement
Electrical characteristics Frequency Connector category Test standard
5 6 7
Minimum current carrying )
capacity * > ° d.c. 0,75 0,75 0,75 !I'Ee(;t650b512 8
A

a

Applicable for an ambient temperature of 60 °C.

e Sample preparation shall be as specified in IEC 60603-7 (unscreened) or IEC 60603-7-1 (screened).
¢ | Applicable to each conductor including the screen, if present.
Table 39 — Propagation delay
Requirement
Ejectrical characteristics Fre:\]/llil_'(-zzncy Connector category Test standarnd
5 6 7
. . 1to 100 2,5 - -
Maximum propagation
ddlay 1 to 250 - 2,5 - IEC 60512-25(4
ng
1 to 600 - < 2,5
Table 40 — Delay skew
Requirement
Ejectrical characteristics Fre’?ﬂllx_lezncy Connector category Test standarnd
5 6 7
1to 100 1,25 - -
r'\]"s’x'm“m delay skew 10,250 - 1,25 - IEC 60512-25}4
10,600 - - 1,25
Table 41 — Transverse conversion loss (TCL) f.f.s.
Requirement
Ejectrical characteristics Frelf]/llij_'ezncy Connector category Test standarnd
5 6 7
) 1to 100 66 — 20 Ig(f) - -
Minimum transverse
convefsion loss (TC/)? 110 250 — 66 — 20 1g(A —
dB 5
1 to 600 - - 66 — 20 Ig(/)
1 60,0 60,0 60,0 IEC 60603-7-7,
Annex K
Minimum TCL at key 100 26,0 26,0 26,0
frequencies
dB 250 N/A 18,0 18,0
600 N/A N/A f.f.s.

@ TCL at frequencies that correspond to calculated values of greater than 60,0 dB shall revert to a minimum
requirement of 60,0 dB.

®  The applicability of this equation and test standard at frequencies above 250 MHz is f.f.s.
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Requirement
Electrical characteristics Frelc\:|/|1'|_|ezncy Connector category Test standard
5 6 7
Maximum transfer 1to 10 0,103 0,103 0,05 0.3
impedance
Q 10 to 80 0,02 f 0,02 f 0,01 f
Maximum transfer 1 0,10 0,10 0,05 IEC 60512-25-5
impedance at key
frdquencies 10,0 0,20 0,20 0,10
Q 80,0 1,60 1,60 0,80
Table 43 — Insulation resistance
Requirement
Ejectrical characteristics Frequency Connector category Test standarnd
5 6 7
Minimum insulation !I_ECt630512-2
repistance d.c 100 100 100 est o8,
M§2 Method C
- 500V d.c.
Table 44 - Voltage proof
Requirement
Ejectrical characteristics Frequency Connector category Test standarnd
5 6 7
Minimum voltage proof V d.c
C¢nductor to conductor 1000 1 000 1 000 IEC 60512-2
Test 4a
Conductor to test panel 1500 1500 1500

te

10.2.5 Telecommunications outlet requirements

Far cabling €lasses A through F, each horizontal balanced cable shall be terminated at t
ecommuhnications outlet with an unkeyed socket that meets 10.2.3 and 10.2.4. Pin and p

grpupingsassignments shall be as shown in Figure 15.

he
Bir
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A A

I [
12 3 4 5 6 7 8

OUTLET POSITIONS

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

Figure 15 — Eight-position outlet pin and pair grouping assignments
(front view of connector)

If different interfaces are used at the distributor, CP or TO in the samg/link or channel, the
cabling connections shall be configured with consistent pin/pair assighments to ensure er|d-
torend connectivity. Pair rearrangement at the telecommunications-outlet should not involyve
modification of the horizontal cable terminations. If pair rearrangement is used at the
telecommunications outlet, the configuration of the outlet terminations shall be cleafly
identified.

Plugs and sockets that are intermateable shall be backward compatible with those of differgnt
pgrformance categories. Backward compatibility means that mated connections with plugs
arld sockets from different categories shall meet<all requirements for the lower categqry
cgmponent. See Table 45 for a matrix of mated modular connector performance that|is
representative of backward compatible connegtivity.

Table 45 — Matrix of backward compatible mated modular connector performance

Category of modular connector (TO)
performance

Category 5 Category 6 Category 7

Category 5 Category 5 Category 5 Category 5

Category 6 Category 5 Category 6 Category 6

Modular Plug
& Cord
Perférmance

Category 7 Category 5 Category 6 Category 7

NQTE 1+When two physically similar cabling links are used in the same installation, special precautions are
required fo ensure that they are properly identified at the telecommunications outlet. Examples of when sych
idgntification is necessary would include different performance classes or cables with different nominal impedantge.
SekeClause 12

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

10.2.6 Design considerations for installation

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

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

10.3 Optical fibre connecting hardware

10.3.1 General requirements

The requirements of 10.3.2 through 10.3.5 apply to all connecting hardware used to,provife
cannections between optical fibre cables described in Clause 9 with the followingnéxceptign.
The requirements of 10.3.4 and Table 46, item a) apply to the telecommunicatiopns.outlet only.

NQTE Fibre adapters and connectors should be protected from dust and other contaminants while they are in|an
unmated state. It is also recommended to clean fibre end-faces prior to connection.

10.3.2 Marking and colour coding

Correct coding of connectors and adapters, for example by coloumshould be used to ensyre
that mating of different optical fibre types does not occur.n addition, keying and the
identification of optical fibre positions may be used to <ensure that correct polarity |is
maintained for duplex links.

The connectors and adapters should be coloured to.distinguish between single-mode and
multimode optical fibres. Additional colours or labels, may be required to distinguish betwegn
the multimode optical fibre types.

NQTE 1 These markings are in addition to, and do ‘notjreplace, other markings specified in Clause 12, or thgse
required by local codes or regulations.

NQTE 2 The following colour codes apply to IEC.60874-19-1 SC duplex and IEC 60874-14 SC simplex connectprs
bui may also be used for other connector types:

Multimode 50-4m and 62,5 pm: Beige or black
Single-mode PC: Blue
Single-mode APC: Green

10.3.3 Mechanical and optical characteristics

Optical fibre connecting hardware shall meet the requirements of Table 46. All connections
ngt coveredtby 10.3.4 shall comply with at least the equivalent optical, mechanical apd
erlvironmental performance requirements specified in IEC 60874-19-1.
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Table 46 — Mechanical and optical characteristics of optical fibre connecting hardware

Mechanical and optical characteristics Requirement Component or test
standard
IEC 60874-19-3
a) Physical dimensions Mating dimensions and (multimode) or
(only at telecommunications outlet) . d gauging IEC 60874-19-2 (single-
mode)
Cable termination compatibility
Nominal hlarirﬁng diamatar IEC 607072 ’7, Claucao 5
um 125 (A1a, A1b) and 32.2 (B/1
b ; .
Nominal buffer diameter _ IEC 60794-2, 6.4
mm
Cable outer diameter _ IEC 6079432.6.1
mm
c Mechanical endurance (durability) >500 IEG"61300-2-2
cycles
Mated pair transmission performance
Maximum insertion Other 0,75 IEC 61300-3-34
loss  °
d] | 4B Splice 0,3 IEC 61073-1
o Multimode 20
(I;/Iémmum return loss IEC 61300-3-6
Single-mode 35
a|See 10.3.4
b | As required in IEC 61753-1-1, Class M1.
¢ | Insertion loss values of connectors and splices shall be\met with the referenced test method where the optical
source produces an overfilled launch condition (for example, an LED source). Measurements with an optical
source that produces an underfilled launch condition(for example, a laser source) will always produce lower
insertion loss values.
d | The connectors used with the specified SG.duplex adaptors shall meet the IEC 60874-14 (simplex) or
IEC 60874-19 (duplex) series of detail spéecifications.

10.3.4 Telecommunications-outlet requirements

ThHe optical fibre cables.in”the work area shall be connected to the horizontal cabling at the
telecommunications ~outlet with a duplex SC-connector, (SC-D), that complies wijth
IEC 60874-19-1.

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

10.3.5 .Connection schemes for optical fibre cabling

10.3:5.1 General

Consistent polarity of duplex optical fibre connections shall be maintained throughout the
cabling system by means of physical keying, administration (i.e., labelling) or both. The
following guidelines are provided to ensure that properly installed connectors and adapters
provide a functional and maintainable optical fibre cabling system. Consult with equipment
manufacturers and system integrators to determine the suitability of these guidelines for
specific networking applications. Additionally, all optical ports should comply with IEC 60825.

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

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

10.3.5.2 Connectivity options at the TO

The connectors and adapters shall have their keys oriented as shown in Figure 46.

Plane (Frontal) View

-

Bk A B
Horizontally Mounted Simplex

@ B A Connectors
LA B | i

Vertically Mounted

Cabling
g Side
= - - ’ !

Duplex
Connector_ P // e
P . -
= ~

~ Filks E QRS 7
> ~
s
/ | e Legend:
~ 1 - EZE3 = Position"A"

1 = Position "B"

Note: Shading For
Clarification Only

Figure 16 — Duplex SC connectivity configuration

10.3.5.3 Connectivity options at other locations

Pglarity at locations other than the TO may be maintained by the strict control of changes|to
the connedtiyity at distributors and CPs, or by adopting the configurations detailed in 10.3.5}2.
Connectors at locations other than the TO shall meet the optical, mechanical, apd
erjvironmental requirements stated in IEC 60874-19-1, although they may have other matipng
inferfaces.

10.3.5.4 Other duplex connectors

Alternate connector designs (for example SFF) shall employ similar labelling and identification
schemes to the duplex SC. Position A and B on alternate duplex connector designs shall be in
the same position as the IEC 60874-19-1 (SC duplex) in Figure 16. For alternate connector
designs utilising latches, the latch defines the positioning in the same manner as the key and
keyways.

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

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

Optical fibre patch cords, whether they are used for cross-connection or interconnection to
equipment, shall be of a cross-over orientation such that Position A goes to Position B on one
optical fibre, and Position B goes to Position A on the other optical fibre of the optical fibre
pair (Figure 17). Each end of the optical fibre patch cord shall be identified to indicate
Position A and Position B if the connector can be separated into its simplex components. For
alfernate connector designs utilising laiches, the laich delines the positioning In the same
manner as the keys.

Fqr simplex connectors, the connector that plugs into the receiver shall be leonsidered
Pgsition A, and the connector that plugs into the transmitter shall be consideredPaosition B.

Legend:
[ = Position “A”
[ =Position “B”

Figure 17 — Optical fibre'patch cord

11 Screening practices

11.1 General

This clause applies when screened.-cables or cables with screened elements or units dre
ed. Only basic guidance is provided. The procedures necessary to provide adequgte
edrthing for both electrical safety and EM performance are subject to national and logal
regulations, always to propercworkmanship in accordance with ISO/IEC TR 14763-2, and|in
certain cases to installation” specific engineering. Some cabling employs components that
ut|lise screening for additional crosstalk performance and is therefore also subject [to
sgreening practicesz~Note that a proper handling of screens in accordance wijth
ISO/IEC TR 14763=2"and suppliers’ instructions will increase performance and safety.

11.2 Electromagnetic performance

Cabling sereens should be properly bonded to earth for electrical safety and to optimise EM
pdrformance. All cabling components which form part of a screened channel should pe
sgreened and meet the screening requirements given in Clauses 9 and 10. Screened cablipg
li i i f T 64~ be
terminated to connector screens by low impedance terminations sufficient to maintain screen
continuity necessary to meet cabling screening requirements. Suppliers’ instructions as how
to make low impedance terminations shall be asked for and observed. Work area, equipment
cords and the equipment attachment should be screened and if so, shall provide screen
continuity.
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11.3 Earthing

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

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

The bond shall be designed to ensure that

a)Thepath—to—earth—shat—be—permmanent,—contimuous —and—of —tow_mpedance. 1t is
recommended that each equipment rack is individually bonded, in order to assure (the
continuity of the earth path.

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

This bonding ensures that voltages that are induced into cabling (by any.disturbances frgm
pdwer lines or any other disturbers) are directed to building earth, and’so do not cause
inferference to the transmitted signals. All earthing electrodes to different systems in the
bdilding shall be bonded together to reduce effects of differences_in earth potential. The
bdilding earthing system should not exceed the earth potential difference limits of 1V r.mi{s.
bgtween any two earths on the network.

12 Administration

Administration is an essential aspect of generic cabling. The flexibility of generic cabling can
bg fully exploited only if the cabling and its uséis properly administered. Administratipn
inyolves accurate identification and record keeping of all the components that comprise the
cgbling system as well as the pathways, distributors and other spaces in which it is installgd.
All changes to the cabling should be recorded when they are carried out. Computer basgd
administration of records is strongly recemmended for larger installations.

Tglecommunications cabling administration shall comply with ISO/IEC 14763-1.

13 Balanced cords

13.1 Introduction

1
~

This clause coversZbalanced cords constructed of two plugs as specified in the IEC 60603
sgries and balanced cables as specified in the document series IEC 61156. The components
uged in these~cords shall meet the requirements of Clauses 9 and 10. Their purpose is|to
cannect te‘connecting hardware that utilises sockets that are also defined in the IEC 60603-7
sdries.

NQTE~ It is assumed that cords that use connectors with interfaces other than the IEC 60603-7 series also mget

th 8-regurements—of-thics—claus
S < -

Connecting hardware performance is subject to influence by the properties of the plug
termination and therefore cords should be tested to determine the quality of the assembly.
This clause specifies the minimum requirements for cords. The test methods and mechanical
stresses are specified in IEC 61935-2. All requirements of this clause have to be met after
first exposing the device under test to the mechanical stress. Cords shall meet the electrical
and mechanical requirements of IEC 61935-2.

13.2 Insertion loss

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

Cords shall meet return loss (RL) requirements specified in Table 47. The cords shall meet
the electrical and mechanical properties of IEC 61935-2.

Table 47 — Minimum return loss for balanced cords

Frequency Return loss
MHz dB
ALl f‘a{-agnrine
1<f<25 19,8 + 3 19(/)
25 < f<100/250/600 38,0 — 10 Ig(/)

Table 48 — Informative values of return loss at key frequencies
for Category 5, 6 and 7 cords

Return Loss

Frequency dB
MHz
Category 5 cord Category 6 cord Category 7 cord
1 19,8 19,8 19,8
16 23,4 23,4 23,4
100 18,0 1850 18,0
250 N/A 14,0 14,0
600 N/A N/A 10,2

13.4 NEXT

The cords for Category 5, 6 and«¥-“shall meet the requirements calculated according [to
equations (6) to (10) when measured in accordance with IEC 61935-2.

7NEXTconnectors _ NEXTcabIe + 2']Lconnector 6)
T 10

Z101g| 10 10 +10 + RSXT

NEXT o =

where
NEXT o4 is the NEXT of the entire cord in dB
NEXT .oanectors 1S the NEXT of the connectors in dB
NEXT. Sple is the NEXT of the cable itself in dB

IL is the insertion loss of ane connector in dB
CONMeviur

RSXT is the reflected signal cross talk

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

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

and
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= NEXT |0 al ~NEXT remote *2 [ILcable * ILconnector]
—201g] 10 20 +10 20

NEXT =
connectors

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

(7)

NEXT ool = NEXT orote = NEXT oo o (100) — 201g (%}
ILcabIe = acable100m><%

where
NEXT |ocal is the NEXT of the connector at the local end of the cord in dB
NEXT (emote is the NEXT of the connector at the remote end of the cord in dB
IL|;apie is the insertion loss of the cable in dB
IL]connector is the insertion loss of the connector in dB
NEXT .onnector (100) is the NEXT of the connector in dB at. 100 MHz
& Lable 100 m is the insertion loss of 100 m of the.cable used for the cord
L is the length of the cable in the cord

ThHe length corrected near-end crosstalk of the cableCof the cord is given by:

L “cable, 100 m
1- 10100 5

NEXT oble L = cable, 100 m

“cable, 100 m

1-10 5

CTIcuIations yielding NEXT\limits in excess of 65 dB shall revert to a limit of 65 dB. Table
lists informative values-of \‘WEXT at key frequencies for different length of the cords.

NEXT - 10xlg (1

49
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Table 49 — Informative values of NEXT at key frequencies
for Category 5, 6 and 7 cords

Fa

NEXT
dB
Frequency Category 5 cord Category 6 cord Category 7 cord

MHz Length Length Length
2m 5m 10 m 2m 5m 10 m 2m 5m 10 m
1 RR,n RR,n RR’n RR’n RR’n RR’{\ RR’(\ RR’(\ RR’n
16 50,3 49,5 48,7 61,6 60,0 58,5 65,0 65,0 65,0
100 35,0 34,7 34,5 46,2 45,0 44,2 65,0 65,0 65,0
250 N/A 38,6 37,9 37,6 60,7 61,2 61,9
600 N/A 55,4 56,2 57,0

r the commonly available Category 5 test head the anchor value at 100"MHz is:

NEXT (o eotor (100) =41,0 (1
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Balanced permanent link and CP link performance

he

A.1  General

This Annex contains performance requirement equations for balanced permanent links and
CI‘\ :;Illr\o do OhUVVII ;II r;yuuc I"\‘\1.

The cabling under test in configurations A, B and C is termed the permanent link. T

canfigurations A and B comprise fixed cabling only. Configuration C comprises fixed“cabli

arn
be
fixed cabling only and is termed the CP link.

In

d a CP cable between the CP and the TO. Measurements made for this configuration sh
repeated if the CP cable is changed. The cabling under test in configuration D contai

all configurations the test configuration reference plane of a permanéent link or CP link

within the test cord. The test cord connection which mates with the.termination point of t

p8

Tl

rmanent link or CP link under test is part of the link under test.

Tl

Backbone cabling | Tester C C|1 ,—i Tester
| PP PP
1 1

Horizontal cabling | Tester C ch ,—i Tester
| PP TO!
1 1

Horizontal cabling | Tester Tester
1 1
| PP CP  TOI
! >

Tl

Horizontal cabling

PP

CP link

TO = telecommunications outlet; Tl = Test interface

»

Permanent link

Tl

Tester Tester
I

CPi TO
I

= connection

PP = patCh panel; C = connection (mated pair); CP = consolidation point;

Figure A.1 — Link options

Configuration A

Configuration B

Configuration C

Configuration D

ng
all
ns

is

A.Z— Performance

A.2.1 General

The parameters specified in this Annex apply to balanced permanent links and CP links with
screened or unscreened cable elements, with or without an overall screen, unless explicitly

stated otherwise.

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

of their nominal impedance).
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The requirements in this Annex are given by limits computed, to one decimal place, using the
equation for a defined frequency range. The limits for the propagation delay and delay skew
are computed to three decimal places.

A.2.2 Return loss

The return loss (RL) of each pair of a permanent link or CP link shall meet the requirements
derived by the equation in Table A.1.
The—retdratoss—{(REofeach—patrof-a—permanenttnk—wi

frequencies is given in Table A.2.

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

When required, the return loss shall be measured according to IEC 61935-1. Terminations|of
100 Q shall be connected to the cabling elements under test at the remoté ‘end of the chann

1%

Table A.1 — Return loss for permanent link or(CP’link

Class Fre&l}x_lezncy MinimumdrBeturn loss
C 1< <16 15,0
1< /<20 19,0
D
20< £ <100 32 -10Ig(f)
1< £ <10 21,0
E 10< <40 26 - 5 1g(f)
40 < ££250 34 — 10 Ig(f)
18 <10 21,0
10< f <40 26 -51g9()
F 40< f <2512 34 - 10 Ig(f)
251,2< f <600 10,0

Table' A.2 — Informative return loss values for permanent link with
maximum implementation at key frequencies

Minimum return loss
Frequency dB
MHz
Class—G Classb Class—E Class—F

1 15,0 19,0 21,0 21,0
16 15,0 19,0 20,0 20,0
100 N/A 12,0 14,0 14,0
250 N/A N/A 10,0 10,0
600 N/A N/A N/A 10,0
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A.2.3 Insertion loss/attenuation

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

A practical method of establishing conformant link performance is to demonstrate that the
margin between the measured value and the channel limits of Table 4 are adequate to
accommodate any additional cabling components used to create a channel.

The insertion loss of each pair of a permanent link with maximum implementation is given in
T4gble A.4.

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

Table A.3 — Insertion loss for permanent link or CP link

Class Frequency Maximum insertion loss\®
MHz dB
A =01 16,0
£ =01 56
B
f= 58
c 1< /<16 09 (3,237 )+ 3x0.2
D 1< £ <100 (£1100)x (191081 +0.0222x 1 +0.2/\/7 )+ nx0.04x /1
E 1< f < 250 (£1100)5 {1,827 +0.0169x f +025/\/7 )+ nx0.02xyf
F 1< £ <600 (1/100)x (1,8 et 0,01x_f+o,2/\ﬁ)+ nx0,02x/f
NOTE:

L=Lrc+Lcpr Y
Lec = length of fixed cable (m)
Lcp = length of CP~cord (where present) (m)

Y = the ratio of EP“cable attenuation (dB/m) to fixed horizontal cable attenuation (dB/m) (see
Clause 13)

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

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

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

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

1 N/A 5,8 4,0 4,0 4,0 4,0
16 N/A N/A 12,2 7,7 7.1 6,9
100 N/A N/A N/A 20,4 18,5 17,7
250 N/A N/A N/A N/A 30,7 28.8
600 N/A N/A N/A N/A N/A 46,6

A2.4 NEXT
AR.41 Pair-to-pair NEXT

ThHe NEXT between each pair combination of a permanent lipk. or CP link shall meet t
reguirements derived by the equation in Table A.5.

The NEXT between each pair combination of a permanent link with maximum implementati
is|given in Table A.6.

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

The NEXT shall be consistent with the cabling components used.

When required the NEXT shall be measured according to IEC 61935-1.
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Table A.5 — NEXT for permanent link or CP link
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Class Frequency Minimum NEXT
MHz dB
A S =01 27,0
B 01< <1 25-151g()
C 1< /<16 40,1-15,81g(f)
( 653-151g(H)  83-201g(f))
D 1< £ <100 —-20 |9L1o - 20 +10 -20 J a
74,3 -151g(f) 94 -201g(f)
E 1< f <250 —20 Ig| 10 -20 +10 -20 b
102,4 -151g(f) 102,4 - 151g(/)
F 1< /<600 —20 Ig| 10 -20 +10 =20
NEXT at frequencies that correspond to calculated values of greater than 60,0 dB shall revert to a minimum
requirement of 60,0 dB.
NEXT at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a minimum
requirement of 65,0 dB.

at key:frequencies

Tlable A.6 — Informative NEXT values for permanent link with maximum implementatio

=

Minimum NEXT
Frequency dB
MHz
Class A Class B Class C Class D Class E Class F

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

1 N/A 25,0 40,1 60,0 65,0 65,0
16 N/A N/A 21,1 45,2 54,6 65,0
100 N/A N/A N/A 32,3 41,8 65,0
250 N/A N/A N/A N/A 35,3 60,4
600 N/A N/A N/A N/A N/A 54,7

ARA4.2 Power sum NEXT (PS NEXT)

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

The PS NEXT of each pair of a permanent link or CP link shall meet the requirements derived

by the equation in Table A.7.

The PS NEXT of each pair of a permanent link with maximum implementation is given in

Table A.8.

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

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

The PS NEXT shall be consistent with the cabling components used.


https://standardsiso.com/api/?name=879ce285b8ebb9c93a09b30abdf57925

11801 © ISO/IEC:2002(E) - 87 —

PS NEXT, of pair k is computed as follows:

.
PS NEXT, =-101g >10 10
i=1,i#k
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
n is the total number of pairs;

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

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

Class Frequency Minimum PS NEXT
MHz dB
62,3 -151g(f)
D 1< £ <100 -201g| 10 -20 +10
72,3 -15 1g( /9

E 1< f <250 —-201g| 10 -20 +10

99,4 -151g(f) 99,4 -151g(f)

F 1< £ <600 —-201g|{M0 -20 +10

minimum requirement of 57,0 dB.

minimum requirement of 62,0 @B\

PS NEXT at frequencies that correspofid*to calculated values of greater than 57,0 dB shall revert to a

PS NEXT at frequencies that correspond to calculated values of greater than 62,0 dB shall revert to a
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Table A.8 — Informative PS NEXT values for permanent link with
maximum implementation at key frequencies

TH

A.

Pa

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

1 57,0 62,0 62,0
16 42,2 52,2 62,0
1nn ‘.'_)n".) 'zn,'z [22,!\
250 N/A 32,7 57,4
600 N/A N/A 51,7

2.5 Attenuation to crosstalk ratio (ACR)

e ACR requirements are applicable only to Classes D, E and F.

2.5.1 Pair-to-pair ACR

ir-to-pair ACR is the difference between the pair-to-pair NEX'"Pand the insertion loss of t

cabling in dB.

TH
th
re

TH
in

TH

e ACR of each pair combination of a permanent link<er CP link shall meet the difference
b NEXT requirement of Table A.5 and the insertion”loss requirement of Table A.3 of t
spective class.

e ACR of each pair combination of a permanent link with maximum implementation is giv
Table A.9.

e ACR requirements shall be metcat both ends of the cabling. ACR values at frequenci

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

ACR, of pairs i and k is computed as follows:
ACR,, = NEXT, —IL, (A
where
i is the‘aumber of the disturbing pair;
k is the number of the disturbed pair;
NEXT;, is“the near end crosstalk loss coupled from pair i into pair k;

IL

is the insertion loss of pair k. When required, it shall be measured according

IEC 61935-1.

he

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

Minimum ACR
Frequency dB
MHz
Class D Class E Class F

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

AR.5.2 Power sum ACR (PS ACR)

The PS ACR of each pair of a permanent link or CP link shall meet the’/difference of the
P$ NEXT requirement of Table A.7 and the insertion loss requiremen{of Table A.3 of the
reppective class.

)

ThHe PS ACR of each pair of a permanent link with maximum implementation is given in Table
ANO.

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

P$ ACR, of pair k is computed as follows:
PS ACR,-5PS NEXT, —IL, (A]3)

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

IL is the insertiop~less of pair k. When required, it shall be measured according|to
IEC 61935-1-

Table”A.10 — Informative PS ACR values for permanent link with
maximum implementation at key frequencies

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

I Yo,U Y0,U Y0,U
16 34,5 45,1 55,1
100 8,9 20,8 44,3
250 N/A 2,0 28,6
600 N/A N/A 5,1

A.2.6 ELFEXT

The ELFEXT requirements are applicable only to Classes D, E and F.


https://standardsiso.com/api/?name=879ce285b8ebb9c93a09b30abdf57925

- 90 -

A.2.6.1 Pair-to-pair ELFEXT
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The ELFEXT of each pair combination of a permanent link or CP link shall meet the

requirements derived by the equation Table A.11.

The ELFEXT of each pair combination of a permanent link with maximum implementation is

given in Table A.12.

The ELFEXT shall be consistent with the cabling components used.

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

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

FEXT;, is the far end crosstalk loss coupled from pair i into pair k. WWhen required, it shall
measured according to IEC 61935-1:

IL is the insertion loss of pair k. When required, it shalk be measured according

IEC 61935-1.

NQTE The ratio of the insertion loss of the disturbed pair to the input-tosoutput FEXT is relevant for the signal
no|se-ratio consideration. The results computed according to the formal definition above cover all possi

ELFEXT. = FEXT, —IL
ik ik

k

cofmbinations of insertion loss of wire pairs and corresponding input:to-output FEXT.

Table A.11 — ELFEXT for_permanent link or CP link

to-
ble

Class Frequency Minimum ELFEXT *®
MHz dB

63,8 -201g(f) 75,1-201g(f)
D 1< <100 -201g| 10 -20 +nx10 -20

67,8 -201g(f) 83,1-201g(f)
E 1< f <250 —-201g| 10 -20 +nx10 -20

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

F 1< f <600 -20Ig|10 —20 +nx10 —20

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

information only.

minimum requirement of 60,0 dB.

minimum requirement of 65,0 dB.

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

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

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

Minimum ELFEXT
Frequency dB
MHz
Class D Class E Class F

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

AR.6.2 Power sum ELFEXT (PS ELFEXT)

The PS ELFEXT of each pair of a permanent link or CP link shall m€et the requiremer
ddrived by the equation in Table A.13.

The PS ELFEXT of each pair of a permanent link with maximum. implementation is given(|i
Table A.14.

The PS ELFEXT shall be consistent with the cabling compoenents used.

P$ ELFEXT, of pair k is computed as follows:

~ELFEXT,
PS ELFEXT, ==101g Zn:m 10 (A
i=1i#k
where
i is the number of the disturbing pair;
k is the number of the'disturbed pair;
n is the total number of pairs;

ELFEXT,, is the equallevel far end crosstalk loss coupled from pair i into pair k.
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Table A.13 — PS ELFEXT for permanent link or CP link

Class Frequency Minimum PS ELFEXT *?
MHz dB

60,8 — 201g(f) 72,1-201g(f)

D 1< £ <100 —20Ig| 10 -20 +nx10 -20 b
64,8 —201g (/) 80,1—201g(f)

E 1< f <250 —-201g| 10 -20 +nx10 -20 ¢

91-20Ig(f) 87 —151g(f)
F 1< f <600 -20lg|10 —20 +nx10 -20 ¢

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

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

PS ELFEXT at frequencies that correspond to calculated values of greater than 57,0 dB shall revert to a
minimum requirement of 57,0 dB.

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

Table A.14 — Informative PS ELFEXT values for permanent link with maximum
implementation at key frequencies

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

1 55,6 61,2 62,0
16 31,5 37,1 56,3
100 15,6 21,2 43,0
250 N/A 13,2 36,2
600 N/A N/A 29,6

AR7 Direct current (d.c.) loop resistance

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

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

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

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

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

Class Maximum d.c. loop resistance
Q

530
140
34

(LI100) x 22 + n x 0,4

(LI100) x 22 + n x 0,4

Mmoo |®m| >

(LI100) x 22 + n x 0,4

L LFC + LCP xY
Lrc  length of fixed cable (m)
Lce  length of CP cord (where present) (m)

Y the ratio of CP cable attenuation (dB/m) to fixed horizontal cable
attenuation (dB/m) (see Clause 13)

n 2 for Configurations A, B and D

n 3 for Configuration C

Table A.16 — Informative d.c. loop resistance for permanent link with
maximum implementation

Maximum d\c. loop resistance
Q
Class A Class B Class C Class D Class E Class F
530 140 34 21 21 21

A]R.8 Direct current (d.c!) resistance unbalance

ThHe d.c. resistance unbalance between the two conductors within all pairs of a permanent link
or|CP link shall not.exceed 3 % for all classes. This shall be achieved by design.

AR.9 Propagation delay

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

A plaut;ua: |||cthud Uf cotab:;oh;lly UUIIfUIIIIaIIt :;Illr\ PUIfUIIIIaIIbC ;O tU dUIIIUIIDtIGtU that t e
margin between the measured value and the channel limits of Table 17 are adequate to
accommodate any additional cabling components used to create a channel. This is fulfilled if
the insertion loss requirement and the delay skew requirement for the permanent link or CP
link are met.

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

The propagation delay shall be consistent with the cabling components used.

When required, the propagation delay shall be measured according to IEC 61935-1.
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Table A.17 — Propagation delay for permanent link or CP link

Class Frequency Maximum propagation delay
MHz us
A 7 =01 19,400
B 01< <1 4,400
C 1</<16 (£1100) x (0,534 + 0,036/ /7 )+ nx 0,002 5
D 1< /<100 (#4066 {0-534-+-0:696/ 1 +rr6:0025
E 1</ =250 (£1100) x (0,534 + 0,036/ /7 )+ nx 0,002 5
F 1</ =600 (11100) x (0,534 + 0,036/ /7 )+ nx 0,002 5
NOTE
L Lrc + Lcp

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

n 3 for configuration C

Table A.18 — Informative propagation delay.values for permanent link with
maximum implementation at key frequencies

Maximum propagation delay
Frequency us
MHz
Class A Class B Class C Class D Class E Class F

0,1 19,400 4,400 N/A N/A N/A N/A

1 N/A 4,400 0,521 0,521 0,521 0,521
16 N/A N/A 0,496 0,496 0,496 0,496
100 N/K N/A N/A 0,491 0,491 0,491
250 NZA N/A N/A N/A 0,490 0,490
600 N/A N/A N/A N/A N/A 0,489

AR2.10 Delay skew

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

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

The delay skew between all pairs of a permanent link with maximum implementation is given
in Table A.20.

The delay skew shall be consistent with the cabling components used.

When required, the delay skew shall be measured according to IEC 61935-1.
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Table A.19 — Delay skew for permanent link or CP link

Class Frequency Maximum delay skew
MHz us
A f =01 N/A
B 0,1< f <1 N/A
c 1< /<16 (1/100) x0,045 + nx 0,001 25
D 1< /<100 (2/100) x0.045 + # x 0,001 25
E 1< f <250 (2/100) x0,045 + nx 0,001 25
F 1< f <600 (2/100) x0,025 + nx 0,001 25
NOTE
L Lrc + Lcp
Lrc length of fixed cable (m)
Lcep  length of CP cord (where present) (m)
n 2 for configurations A, B and D
n 3 for configuration C

Table A.20 - Informative delay skew for permanent.link with maximum implementatio

Class Frequency Maximum delay skew

MHz us
A f=01 N/A
B 0,1<f<1 N/A

C 1< /<16 0,044 ®

D 1< <100 0,044 ®

E 1< ££250 0,044 ®

F 1< <600 0,026 °

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

® This(is the result of the calculation 0,9*0,025+3 x 0,001 25.
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Annex B
(normative)

Test procedures

B.1 General

E)

This annex on test procedures is divided into four parts. B.1 gives general information. B.2

gl Co IUfUIUIIUUO t\.l tUDt PIU\JUdUIUO fUI |||ata”|:d uab:nly Glld f\JI Uab:llly ;II :abulat\.
environment. B.3 gives references to test procedures for prefabricated cords. B.4_.giv
references to test procedures for individual components.

BJ2 Channel and link performance testing

B.2.1 Testing balanced cabling channels, permanent links and CP links

The test procedures for balanced cabling installations are specified in"ftEC 61935-1

B2.2 Testing optical fibre cabling channels

The test procedures for optical cabling installations are specified in ISO/IEC TR 14763-3.

NQTE If test methods for some parameters are missing in the réferenced standard, they can be found in
opgical cable standards IEC 60794-1 or IEC 60793-1-XX.

B.2.3 Channel and link test schedules

Channels and links are normally tested for.compliance with the specified requirements af
ingtallation. For these tests 'in field' tesi“instruments are available. The channels a
pdrmanent links may also be tested in(laboratory environments. This is in order to pro
cdmpliance for systems made up of\specific components. These tests may use laboratg
equipment or field test equipment. Fests using laboratory test instruments, which are carri
oyt according to international standards, may be reference tests which can be used
evaluate the accuracy of field test equipment.

NQTE If field testers are not available for testing of certain classes of cabling, laboratory equipment can be us
Fof testing parameters, which\require access to both ends of the installed cabling, laboratory equipment is
practical. It is recommendédthat this cabling is installed in such a way that only acceptance testing (see
definition below) is required

The different kinds of testing may be classified as follows:

a)| Acceptance testing

As a—means of validating installed cabling, which is known to comply with t
implementation requirements of this standard and which is made up of elemer

complying with the performance requirements for components for the relevant categorieq.

ry
es

er
nd

ry
ed
to

d.
hot
he

he
ts

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

As a means for testing cabling models in laboratory environment and for comparing t
result of measurements performed with laboratory and field test instruments. Referen

he
ce

testing in laboratory on cabling models is also used for verifying compliance for properties,

which cannot be tested in field.
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In Table B.1, the type of test to be carried out for each channel or permanent link is indicated
by an "I" (informative) or "N" (normative). Parameters, which are computed from the measured
parameters, are indicated by a "C". The tests indicated by “I” may be carried out as part of an
acceptance test. The tests indicated by “N” shall be carried out as part of an acceptance,
reference or compliance test.

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

Characteristics of Fosting-for
copper cabling Acceptance Compliance Reference

Return loss | N N
Insertion loss | N N
NEXT | N N
PS NEXT C C C
ACR | N N
PS ACR | C C
ELFEXT | N N
PS ELFEXT C c C
DC loop resistance | N N
Propagation delay | N N
Skew | N N
Unbalance attenuation, near end (TCL) N
Coupling attenuation f.f.s.
Length ® I I N
Wiremap N N N
Continuity of conductors, screens.(if N N N
applicable), short and open circuits

@ Length is not a pass/fail ‘critérion

Characteristics of Testing for
optical-fibre cabling Acceptance Compliance Reference

Optical attenuation N N N
Multimode ‘modal bandwidth N
Propagation delay | N
kength C
Continuity and maintenance of polarity N

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

B.3 Transmission testing of cords for balanced cabling

Testing of cords for balanced cabling shall be performed according to IEC 61935-2.


https://standardsiso.com/api/?name=879ce285b8ebb9c93a09b30abdf57925

B.

- 98 - 11801 © ISO/IEC:2002(E)

4 Transmission testing of components for cabling

B.4.1 Transmission testing of copper cables for balanced cabling

Testing of cables for balanced cabling shall be performed according to IEC 61156-1.

B.

4.2 Transmission testing of connecting hardware for balanced cabling

Testing of connecting hardware for balanced cabling shall be performed according to the

re
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B.
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4.4 Transmission testing of connectors for optical cabling

evant part of IEC 60603-7. If connecting hardware is used that is not covered by the
C 60603-7 series, it shall be tested according to the relevant specification.

4.3 Transmission testing of cables for optical cabling

sting of cables for optical cabling shall be performed according to the IEC'60794-2 series
 indoor cables and the IEC 60794-3 series for outdoor cables.

sting of connectors for optical cabling shall be performed according to IEC 61300-3-34.
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Annex C
(normative)

Mechanical and environmental performance testing of connecting
hardware for balanced cabling

C.1 Introduction

THe mechanical and environmental performance ol connecting hardware is vital to the capli
syistem. Changes in contact resistance because of operational and environmental stress ¢
nggatively affect the transmission characteristics of the cabling system. Product life tésfing
agcomplished by subjecting the product to a number of mechanical and enyirormen
canditions and measuring any resistance deviations at prescribed intervalsy and af
cgmpletion of each conditioning sequence. In addition, the product shall not show evidence

dggradation with respect to the ease of mechanical termination, safety or“other functior

atfributes at any time during or after environmental conditioning.
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Tq ensure that all connecting hardware for balanced cabling systems will perform reliably

urjder field installation conditions, it shall be capable of maintaining reliable connectio
thfoughout the series of environmental conditioning and testing. illustrated in Table C.2
Tgble C.5. Products under test shall be mounted and {connected in accordance w

manufacturer's guidelines. Unless otherwise specified, tésts should be carried out ung

standard atmospheric conditions in accordance with 5.3.1%0f IEC 60068-1.

NQTE 1 This annex provides mechanical connection performance requirements for connections that are

coyered by a specific IEC connector standard. It is intended to_teplace the specifications in this annex by referer

to |nternational standards, as they become available.

NQTE 2 Connection interfaces that conform to the mechanical and environmental performance requirements
IEC 60603-7 (unscreened) or IEC 60603-7-1 (screened)<@re exempt from this annex. Connection interfaces that
coyered by international standards other than the IEC 60603-7 series shall comply with at least the equival
mgchanical and environmental performance requirements specified in this annex.

Cl2 Test requirements

Ccl2.1 General

This test schedule shows\all tests and the order in which they shall be carried out, as well
the requirements to beumet.

Unless otherwis€ specified, connecting hardware shall be tested in the mated or terminat

state. Care shall-be taken to keep a particular combination of connecting hardware togetHh

dyring the somplete test sequence. That is, when unmating is necessary for a certain test, t
same conneécting hardware shall be mated for the subsequent tests.
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H(freinafter, mated/terminated connecting hardware is called the "specimen”.

For each group, a minimum of 10 product samples shall be used to compile data for

supporting a conclusion that pass criteria are satisfied.

C.2.2 Initial test measurements

All specimens shall be subjected to the measurements and sequence shown in Table C.1.
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Table C.1 — Group P
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Test Measurement to be performed
Test
phase . IEC 60512 | Severity or condition . IEC 60512 .
Title Test No. of test Title Test No. Requirements
Visual There shall be no
L 1a defects that would
examination . ; .
impair normal operation
P 1 Gene_ral _ 1 - -
examination Examination The d|lme-rlil?:|s shall
of dimensions 1b specified in the defail
and mass e
specification
d 2 Polarization
(if applicable)
All signal contacts and
3 Contact screen/specimens Millivolt level 2a Contact resistance =
resistance (bulk resistance method 20 mQ maximum
subtracted)
Test voltage
100 V+15Vd.c. Insulati
Method A nsulation .
A4 resistance 3a 500 MQ minimum
Mated or terminated
connectors
Contact/contact
Method A 1000V d.c.ora.c.
Mated or terminated peak
connectors
IR All contacts to screen: Voltage proof 4a
Method A 1500 V d.c. or a.c.
Mated or terminated peak
connectors
C.2.3 Environmental and mechanical performance
The specimens shall be divided into four groups, group A, group B, group C and group [D.
Connecting hardware in each)group shall undergo the tests specified in the relevant group.
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Table C.2 — Group A

Test Test Measurement to be performed
es
phase . IEC 60512 Severity or . IEC 60512 .
Title Test No. condition of test Title Test No. Requirements
Insertion and
withdrawal Connector locking As per manufacturer's
AP 1 forces 13b device depressed (if A e%ifications
(two piece applicable) P
connectors)
Effectiveness
AP|2 (c:);l::olrilrr]lector 15f Rate of load application As per manufacturen's
devirz:e 9 44,5 N/s max. specifications
(if applicable)
-40 °Cto 70 °C
Rapid Mated or terminated
AP|3 | change of 60068-2-14 | connectors
temperature 25 cycles t = 30 min
Recovery time 2 h
Test voltage 100 V
+ 15V d.c. Method A Insulation )
AP14 Mated or terminated resistance 3a 500 MQ min.
connectors
All signal contacts and
AP|5 screen/specimens (bulk ?eos?;?:r:ce 2a f20 mQ .rtnalx change
resistance subtracted) rom initia
Contact/contact:
Method A 1000V d.c.ora.c.
Mated or terminated peak
apls connectors Voltage 4a
All contacts to sdréen: proof
Method A 1500V d.c. or a.c.
Mated or terminated peak
connectors
) There shall be no
Unmated or Visual
API7 unterminated connectors | examination 1a Qefeqts that would
impair normal operatjon
21 cycles
low temperature 25 °C
high temperature 65 °C
cold subcycle =10 °C
Cvelic d humidity 93 %
clic damp
AP(8 hgat 80068-2-38 | Half of the samples in
mated or terminated
state
Half of the samples in
unmated or unterminated
state
All signal contacts and
AP|9 screen/specimens (bulk E;c;?;?:r:ce 2a fzr?,r:]fimjlx change
resistance subiracied)
Insertion and
withdrawal Connector locking As per manufacturer's
AP 10 | forces 13b device depressed (if S e?:ification
(two piece applicable) P
connectors)
Effectiveness
AP 11 ggsol?:ector 15¢ Rate of load application As per manufacturer’s
devipce (gif 44,5 N/s (10 Ibf/s) max. specification
applicable)
. There shall be no
Unmated or Visual
AP 12 unterminated connectors | examination 1a _defeqts that would .
impair normal operation
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Table C.3 — Group B
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Test Measurement to be performed
Test
phase . IEC 60512 | Severity or condition . IEC 60512 .
Title Test No. of test Title Test No. Requirements
Locking As per manufacturer’s
device specification, but
BP 1 mechanical Mechanical operations equivalent to N = 200
operations (if insertions and
applicable) withdrawals
NJ/2 operations Speed
Mechanical 10 mm/s rest 5 s (two
BP|2 ) 9a piece connectors). N =200
operations : .
Locking device
inoperative
Mixture/of‘gases:
4 days SO, =%0,5 £ 0,1) 10°
Half of the samples in (vol/vol)
Flowing mated or terminated H,S = (0,1 £0,02) 10[®
BP|3 mixed gas 11-7 state (vol/vol)
corrosion Half of the samples in Temperature:
unmated or (25 £2)°C
unterminated state Relative humidity:
(75+£3) %
All signal contacts and
Bp|4 screen / specimens Contact 2a 20 mQ maximum
(bulk resistance resistance change from initial
subtracted)
N/2 operations
Mechanical Speed 10 mm/s. Rest
BP|5 . 9a 5 s (two piece
operations .
connectors). Locking
device inoperative
BPl6 All signal contacts and Contact 2a 20 mQ maximum
screen / speeimens resistance change from initial
100 V\+\5 V d.c.
Method*A Insulation .
BPI7 Mated or terminated resistance 3a 500 MQ Min.
connectors
Contact/contact:
Method A 1000V d.c.ora.c.
Mated or terminated peak
spls connectors Voltage 4a
All contacts to screen: | Proof
Method A 1500V d.c. ora.c.
Mated or terminated peak
connectors
Visual There shall be no
BP|9 examination 1a defects that would
impair normal operatipn
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Table C.4 — Group C

Test Measurement to be performed
Test
phase Title I$SS?ONS¢:2 Severlt)é;)tret;ct)ndltlon Title I$gs$0|f;2 Requirements
Measurement points as Contact
CP 1 | Vibration 11c per mgnufacturer s disturbance 2e 10 us max.
specification
Test voltage
$80-/d-s- ] lation
R nsu .
r? m::zgdofterminated resistance . 500 M2 min.
connectors
All signal contacts and
CpP 3 screen/specimens (bulk Contact 2a 20 m& max. ‘change
resistance subtracted) resistance from initial
Unmated or Visual Fhere shall be no
5 ”
CP 4 unterminated examination 1a f:iefegts that would _
connectors impair normal operatipn
Table C.5 — Group D
Test Measurement to be performed
Test
phase . IEC 60512 | Severity or condition ) IEC 60512 .
Title Test No. of test Title Test No. Requirements
Electrical 5 connectors 0,5A, 5 connectors
Dp 1 |load and 9b 500 h, 70 °C No current,
temperature Recovery period, 2-h 5 connectors
Test voltage
100 V d.c. Insulation
5 .
°r 2 m::zgdof\terminated resistance . 500 Mg min.
connectors
Contact/contact:
Method A 1000V d.c. ora.c.
Mated or terminated peak
ob 3 connectors Voltage 4a
All contacts to screen: | Proof
Method A 1500V d.c. ora.c.
Mated or terminated peak
connectors
Unmated or Visual There shall be no
5 ;
DP 4 unterminated examination 1a _defec_:ts that would _
connectors impair normal operatipn
All signal contacts and
Db screen / specimens Contact 1a 20 mQ max. change

4
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Annex D
(informative)

Electromagnetic characteristics

Cabling consists of passive components and can therefore only be verified for conformance

E)

to

electromagnetic compliance (CISPR 22 and CISPR 24) when attached to application specific
equipment. However, electromagnetic characteristics of a network installation are influenced

by parameters, such as the balance and/or screening properties of the cabling.

Bglance is characterised by unbalance attenuation, i.e. the ratio between the unwant
cdmmon mode signal power and the injected differential mode signal power. Thisccemm
mode signal which arises from imperfections in the cabling system, such as asymmet
cguses electromagnetic emission and affects noise immunity. Unbalance atténuation
characterised for components, including cables and connecting hardware? Limits

urjbalance attenuation are also given for cabling. Unbalance attenuation test methods

cdmponents are well established for frequencies up to 100 MHz.

Sgreening effectiveness is characterised for components including cables, connecti
hgrdware and patch cords. At frequencies up to about 30 MHz, the effectiveness
cdmponent screening can be characterised by transfer impedance. Transfer impedance is t
ratio of the longitudinal voltage developed on the secondary(side of a screen to the curre
flgwing in the screen. This unwanted current causes radiatien and affects immunity. At high
frequencies screening effectiveness may be characterised by screening attenuation, i.e. t
rafio between the common mode signal in the condugtors enclosed in the screen and t
rafdiated signal outside the screen.

Balance and screening effectiveness properties'may be combined in one parameter, coupli
attenuation, which is the ratio between the\wanted signal power and the unwanted radiat
pgwer from the cabling. Coupling attenuation is normally measured from 30 MHz
1 P00 MHz.

Coupling attenuation can be applied to screened and unscreened cables, connecti
hgrdware and cabling.

Tgst methods and requirements for components have been developed. Characterisation
cqupling attenuation far ¢abling is a subject for further study.

Uge of componenis with good electromagnetic characteristics, the use of screened
urlscreened components throughout a system, and installation according to manufacture
ingtructions, will help to achieve good electromagnetic characteristics of the cabling.

The eléctromagnetic characteristics of the components referenced in this standard may
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uged for guidance when application specific electronic equipment is constructed, and test
fj I ith CISPR 22 | _CISPR 24 TI Lati in | I ~lsd

requirements and these characteristics is a subject for further study.

PR
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Annex E
(informative)

Acronyms for balanced cables

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

sgme term coutd mean differentkimds of constructions m differentcontexts—————— |

TH
ab
th
el

Td
th
tra
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e intention of this annex is to clarify this situation and give guidance on howto u
breviations for the main constructions used for communication cables. This documeént us
e words balanced cable, unscreened/screened cable and unscreened/screened cal
bment for the cable constructions described in this annex.

reduce confusion, a more systematic naming is specified in Figure{E,1. It is understo

nsmission characteristics such as impedance. All screened cablesswhether individually
erall, foiled, braided or both, require matching connecting hardware capable of handling

of|the screens involved.
Figure E.2 gives examples of cable constructions and theip’names based on this schema.
XX / XXX
\\I— balanced element — TP
element screen—|: U = unscreened
F = foil screened
overall screen ———  F =\foil screened
S .= braid screen
SF =braid and foil screen
Fqr example:

SF/UTP = overallbraid and foil screened cable with unscreened balanced elements

S/FTP = overall-braid screened cable with foil screened balanced elements

Figure E.1 — Cable naming schema

Se
es
le

bd

t cable names based on this schema only describe the types of coenstructions and not any

or
all
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U/UTP:

\ Cable sheath
.;“_.4:7 Pair

\ ““: !_ Conductor

11801 © ISO/IEC:2002(E)

.

209 O

U/UTP:

Cable sheath
Quad

Pair / side circu

Conductor

F/UTP:

Cable sheath
Foil screen
Pair

Conductor

U/FTP:

Cable sheath
Foil pair screen
Pair

¥
&
R\
SFIUTP:O

C \gheath

r screen
‘Foil screen
Pair

Conductor

Conductor

S/FTP:

Cable sheath
Braid screen

Foil pair screen
BPair

N

Conductor

e e

U/FTP:

Cable she
Foil quad
Quad

Pair / side

Conductor

S/IFTP:

Cable s
Braid sd

Quad

it

ath
screen

circuit

heath
reen

Foil quad screen

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

Figure E.2 — Cable types

ide circuit

Conductor
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Annex F
(informative)

Supported applications

F.1 Supported applications for balanced cabling

Balanced cabling specified in this International Standard is intended to support the

IH i alatarl P 4l A Otle IH i + Laoto ol lo, o ol b
a prHeativliio Uucidiicuirm o ATITTTA. ULNTT dpplvativllo, TTUt 11TotlTu, |||ay VT ouUuppuricu tuu.

Balanced cabling applications are matched to channel performance classes specified
Clause 6 of this standard. Generic cabling has been designed to support optical a
electrically balanced transmission. Applications using unbalanced transmission are outsi
the scope of this standard.

in
nd
de

Tgble F.1 contains applications with mature or technically stable international specifications
(fgr example, published ITU recommendations, ATM Forum spegifications or ISO/IEC

standards or at least DIS status at ISO/IEC).
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Table F.1 — Applications using balanced cabling

Application Specification reference | Date | Additional name

Class A (defined up to 100 kHz)

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

Class B (defined up to 1 MHz)
S0{Bus (extended) ITU-T Rec. 1.430 1993 ISDN Basic Access (Physical Layer
SO|Point-to-Point ITU-T Rec. 1.430 1993 ISDN Basic Access (Physicaldayer
S1[S2 ITU-T Rec. 1.431 1993 ISDN Primary Access (Physical Layef)
CS|MA/CD 1BASES5 ISO/IEC 8802-3 2000 Starlan

Class C (defined up to 16 MHz)
CSMA/CD 10BASE-T ISO/IEC 8802-3 2000
CS|MA/CD 100BASE-T4 ISO/IEC 8802-3 2000 Fast Ethernet
CSMA/CD 100BASE-T2 ISO/IEC 8802-3 2000 Fast Ethernet
Token Ring 4 Mbit/s ISO/IEC 8802-5 1998
ISUAN ISO/IEC 8802-9 1996 Integrated Services LAN
Defnand priority ISO/IEC 8802-12 1998 VGAnyLAN ™
ATM LAN 25,60 Mbit/s ATM Forum af-phy-0040.000 1995 ATM-25/Category 3
ATM LAN 51,84 Mbit/s ATM Forum af-phy-0018.000 1994 ATM-52/Category 3
ATM LAN 155,52 Mbit/s | ATM Forum af-phy-0047.000 1995 ATM-155/Category 3

Class D (defined up to 100 MHz)
CS|MA/CD 100BASE-TX ISO/IEC 8802-3 2000 Fast Ethernet
CS|MA/CD 1000BASE-T | ISO/IEC 8802-3 2000 Gigabit Ethernet
Token Ring 16 Mbit/s ISO/IEC 8802-5 1998
Token Ring 100 Mbit/s ISO/IEC 8802-5 2001
TP}PMD ISO/IEC)FCD 9314-10 2000 Twisted-Pair Physical Medium Dependent
ATM LAN 155.52 Mbit/s ATM Forum af-phy-0015.000 1994 ATM-155/Category 5

Class E (defined up to 250 MHz)
ATM LAN 1.2 Gbit/s ATM Forum af-phy-0162.000 | 2001 | ATM-1200/Category 6
Applications\supported by generic balanced cabling listed in Table F.1 use the pin assignmegnt
recorded-in~Table F.2. This mapping relates the modular connector pinning specified by each
application standard to the channel performance classes specified in Clause 6.
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Table F.2 — Modular connector pin assignment for applications

0]
af

2

ptical_fibre cabling specified in this International Standard is intended to support t
pliecations detailed in this Annex. Other applications, not listed, may also be supported.

Application Pins 1 & 2 Pins 3 & 6 Pins 4 & 5 Pins 7 & 8
PBX Class A ® Class A ® Class A Class A ®
X.21 Class A Class A
V.11 Class A Class A
S0-Bus (extended) b Class B Class B b
SQ Point-to-Point b Class B Class B b
S1/s2 Class B c Class B b
CSMA/CD 1BASES Class B Class B
CSMA/CD 10BASE-T Class C Class C
Token Ring 4 Mbit/s Class C Class C
ISLAN Class C Class C b
Demand Priority Class C Class C Class C Class C
ATM-25 Category 3 Class C Class C
ATM-51 Category 3 Class C Class C
ATM -155 Category 3 Class C Class C
Token Ring 16 Mbit/s Class D Class D
TP-PMD Class D Class D
ATM-155 Category 5 Class D Class D
CSMA/CD 100BASE-T4 Class C Class C Class C Class C
CSMA/CD 100BASE-T2 Class C Class C
CSMA/CD 100BASE-TX Class D Class D
Token Ring 100 Mbit/s Class D Class D
CSMA/CD 1000BASE-T Class’D Class D Class D Class D
ATM-1200 Category 6 Class E Class E Class E Class E

Option dependent on _stpplier.

b

C

Optional power sodrces.

Option for continuity of cable screen.

Supported applications for optical fibre cabling

Optical fibre cabling applications are correlated to channel performance classes specified in
Clause 8. Table F.3 contains applications with mature or technically stable international
specifications (for example, published ITU recommendations, ATM Forum specifications or
ISO/IEC standards or at least DIS status at ISO/IEC). Table F.3 also contains emerging

applications being prepared as future international standards.

Details of application support are provided for each optical fibre type included in Clause 9,
and additional information is provided in Table F.4 and Table F.6 concerning maximum
channel lengths. Fibre types OM1, OM2, OM3 and OS1 are described in Clause 9.

Maximum channel lengths assume 1,5 dB total connecting hardware attenuation within a
channel.
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