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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR HOMES

FOREWORD

1) ISO (Internatlonal Organlzat|on for Standardlzat|on) and IEC (Internatlonal Electrotechnlcal Commlssmn) form the

the
org
field
ISO

2) In th

Draft International Standards adopted by the joint technical committee are circulated to national bodies foj

Pub
3) AllJ

4) No |
and

dampge or other damage of any nature whatsoever, whether direct or indiré¢t, or for costs (including leg
and lexpenses arising out of the publication of, use of, or reliance upon, this'ISO/IEC publication or any of|

sipate in

development of International Standards through technical commlttees establlshed by the wreppective

nization to deal with particular fields of technical activity. ISO and IEC technical committees collah

orate in

of mutual interest. Other international organizations, governmental and non-governmental,\in liaigon with

and IEC, also take part in the work.

ication as an International Standard requires approval by at least 75 % of the national’bodies casting 2

sers should ensure that they have the latest edition of this publication.

ability shall attach to IEC or ISO or its directors, employees, servants or.agents including individual

e field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
I voting.

vote.

experts

members of their technical committees and IEC or ISO member bodies for any personal injury, property

al fees)

her |IEC,

tions is

ibject of

ISO|or ISO/IEC publications.
5) Atteption is drawn to the normative references cited in this publication. Use of the referenced publica
indigpensable for the correct application of this publication.
6) Atteption is drawn to the possibility that some of the elements of this International Standard may be the s
patent rights. ISO and IEC shall not be held responsiblecfor identifying any or all such patent rights.
International Standard ISO/IEC 15018 wasiprepared by subcommittee 25: Interconnedtion of
informption technology equipment, of\}SO/IEC joint technical committee 1: Information
technglogy.

This p

Iblication has been draftéd-in accordance with the ISO/IEC Directives, Part 2.
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Introduction

This standard specifies a generic cabling for three groups of applications in homes:

as

This standard also applies where cabling is installed to support only one or two of the

applithion groups listed above.

Information and Communications Technologies (ICT);

Broadcast and Communications Technologies (BCT);

Co

mmands, Controls and Communications in Buildings (CCCB);

shown in Figure 1, and it is intended to guide installations in new buildings or
refurbishments. (Cabling is a part of the infrastructure that supports home systems.)

This s

coaxidl cabling. ICT channels specified in this standard include optical fibre \The wider

fibre o

These
be sulj

imple
perfor

This s
applic
syste
one of
home

The c
releva

Gener

a)

b)

all
inf
prd

This s

fandard specifies a generic cabling infrastructure based upon balancedt¢abling

ptical cabling in a home is for further study.

groups of applications may also be supported by different typés of cabling, whig

entations are matched to the home environmentkin this standard, the c¢
ances specified for ICT are identical to those spegified in ISO/IEC 11801.

fandard specifies a generic cabling for a home{that may support ICT, BCT and
tion groups. Because it is designed to ,cover the three major groups, the (
may be installed prior to the selection of specific applications. The home may ¢

e.g. one home in a multi-dwelling building).

ampus or backbone cabling connecting individual homes is built according
ht standard (for instance ISO/fEC 11801 or IEC 60728).

¢ cabling realised accarding to this standard:

bws deployment of ‘a_wide range of applications without changes to the fixed ¢
astructure;

vides a platform/to support moves, adds and changes of connectivity.

andard prevides:

us

us;rs with=an application-independent generic cabling for applications run in homes;

rSq«with a flexible cabling scheme such that changes are both easy and economic

three

and/or
use of

h may

ject to other standards. For example, ISO/IEC 11801 specifies generic cabling for ICT
applic’.E;[ions in general for the office environment. While the .¢abling structure and ref

brence
hannel

CCCB
abling
ontain

more buildings (e.g. farm) or may bexwithin a building which contains more than one

to the

abling

al;

building professionals (for example, architects) with guidance for accommodating cabling
before specific requirements are known, i.e. in the initial planning either for construction or
refurbishment;

industry and applications standardisation bodies (e.g. ITU-T, ISO/IEC JTC 1
ISO/IEC JTC 1/SC 25/WG 1, IEC TC 100) with a cabling system that supports current
products and provides a basis for future product development in home electronic systems;

/SC 6,

users, designers and manufacturers of application-specific cabling systems with advice on
interfacing to this generic cabling;

suppliers of cabling components and installers of cabling with relevant requirements;

service providers with a distribution system for their services.
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A number of ICT, BCT and CCCB applications have been analysed to determine the
requirements for a generic cabling (see Table D.2) and to specify the minimum performance
of channels given in clause 7. These requirements, together with the logical and physical
models described in clauses 5 and 6, have been used to develop the requirements for cabling
components and to stipulate their arrangement into generic cabling systems.

Wireless and (unguided) infrared as well as Power Line Communication may also be used for
applications mentioned above. Media used for these technologies are not covered in this
standard.
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Information technology - Generic cabling for homes

1 Scope

This International Standard specifies generic cabling for homes. A home may contain one or
more buildings or may be within a building that contains more than one home.
This standard specifies a generic cabling for three groups of applications:

¢ Information and Communications Technologies (ICT);

e Broadcast and Communications Technologies (BCT);

e Commands, Controls and Communications in Buildings (CCCB).

It spegifies cabling that comprises one or more of the following:

e Dbalanced cabling;

e coaxial cabling;

e oplfical fibre cabling.
The standard specifies the requirements for the design and cenfiguration of the generic
cabling with respect to:

a) structure and topology;

b) mipimum configuration;

c) pefformance requirements for permanent links and-channels;

d) depsity and location of connection points;

e) interfaces to application-specific equipmentand external networks;
f) cogxistence with other building services:

Although safety (electrical, fire, etc.).and electromagnetic compatibility (EMC) requirgments
are outside the scope of this International Standard and are covered by other standards and

regulafions, information given in¢this International Standard may be of assistance in meeting
these fequirements.

NOTE 1 National regulations_and local codes may preclude carrying certain services on the cabling spegified in
this stapdard.

NOTE 2 e Test requirements in this standard are for system designers.
e The installation tests should be decided between supplier and customer or according to the felevant
installation’ guide.

2 Normative references

Th f Hawina ra foaranc d dociomanta ara iAo Ao o bla faor tha annlicaticon ~f thic Ao t
e Cllvvvlll\d rCTCTCTTICCO— O oCom T to arC— oo P CToaoTC o thiCappeatoTTOTtirS coeument.

For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60189-1:1986, Low-frequency cables and wires with PVC insulation and PVC sheath —
Part 1: General test and measuring methods
Amendment 3 (1992)

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

IEC 60352-4, Solderless connections — Part 4: Solderless non-accessible insulation
displacement connections — General requirements, test methods and practical guidance
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IEC 60352-6, Solderless connections — Part 6: Insulation piercing connections — General
requirements, test methods and practical guidance

IEC 60364-4-41, Electrical installations of buildings — Part 4-41: Protection for safety —
Protection against electric shock

IEC 60512-2:1985, Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 2: General examination, electrical continuity and
contact resistance tests, insulation tests and voltage stress tests

IEC 60512-25-1, Connectors for electronic equipment — Tests and measurements - Part 25-1;
Test 2ba — Crosstalk ratio

IEC 6(0512-25-2, Connectors for electronic equipment — Tests and measurements\~’Part 25-2:
Test 26b — Attenuation (insertion loss)

IEC 6(0512-25-4, Connectors for electronic equipment — Tests and measuréments — Pant 25-4:
Test 26d - Propagation delay

IEC 6(0512-25-5, Connectors for electronic equipment — Tests an@tmeasurements — Pait 25-5:
Test 2be — Return loss’

IEC 6(0512-3, Electromechanical components for eléctronic equipment; basic testing
procedures and measuring methods — Part 3: Current-cafrying capacity tests

IEC 60603-7, Connectors for frequencies below 3 MHz for use with printed boards — Part 7:
Detail |specification for connectors, 8-way, including fixed and free connectors with cqmmon
mating features, with assessed quality

IEC 60603-7-1:2002, Connectors for electronic equipment — Part 7-1: Detail specificatfon for
8-way] shielded free and fixed connectors with common mating features, with assessed
quality

IEC 60603-7-2, Connectors forjelectronic equipment — Part 7-2: Detail specification for|8-way
unshiglded free and fixed eonnectors, for data transmission with frequencies up to 100 MHz'

IEC 6Q603-7-3, Connectors for electronic equipment — Part 7-3: Detail specification for|8-way
shielded connectors for frequencies up to 100 MHz'

IEC 6Q0603-7-4,-Connectors for electronic equipment — Part 7-4: Detail specification for B-way,
unshiglded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz
(CAT 6, Unshielded)?

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
(CAT 6, shielded)’

IEC 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 7, shielded)

IEC 60728 (all parts), Cabled distribution systems for television and sound signals

1 To be published.
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IEC 60966-1, Radio frequency and coaxial cable assemblies — Part 1: Generic specification — General
requirements and test methods

IEC 60966-2-4, Radio frequency and coaxial cable assemblies — Part 2-4: Detail specification
for cable assemblies for radio and TV receivers — Frequency range 0 to 3 000 MHz,
IEC 60169-2 connectors

IEC 60966-2-5, Radio frequency and coaxial cable assemblies — Part 2-5: Detail specification
for cable assemblies for radio and TV receivers — Frequency range 0 to 1 000 MHz,
IEC 61169-2 connectors

IEC 6G¢966=-2=6,"Radio frequercy ard toaxial cabfe assembiies = Part 2=6Detaitspectification
for cable assemblies for radio and TV receivers — Frequency range 0 to 3 000 MHz,
IEC 6§169-24 connectors

IEC 61024 series, Protection of structures against lightning

IEC 61076-3-104, Connectors for electronic equipment — Part 3-104: Rectangular connectors
— Detdil specification for 8 way, shielded free and fixed connectors for data transmissions with
frequencies up to 600 MHz minimum

IEC 61140, Protection against electric shock — Common “aspects for installation and
equipment

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

IEC 61156-1, Multicore and symmetrical pair/quad cables for digital communications — Part 1:
Generjc specification

IEC 61156-5, Multicore and symmetrical\pair/quad cables for digital communications — Part 5:
Symmetrical pair/quad cables with transmission characteristics up to 600 MHz — Honrjzontal
floor wiring - Sectional specification

IEC 61156-6, Multicore and symmetrical pair/quad cables for digital communications — Part 6:
Symmetrical pair/quad cables with transmission characteristics up to 600 MHz — Work area
wiring|- Sectional specification

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

IEC 61169-1, Radio-frequency connectors — Part 1: Generic specification — (Qeneral

requ”’emnnfe and. measuiring methods

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

IEC 61169-24, Radio-frequency connectors — Part 24: Sectional specification — Radio
frequency coaxial connectors with screw coupling, typically for use in 75 ohm cable
distribution systems (type F)

IEC 61196 (all parts), Radio-frequency cables
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IEC 61935-1:2000, Generic cabling systems — Specification for the testing of balanced
communication cabling in accordance with ISO/IEC 11801 — Part 1: Installed cabling
Amendment (2002)

ISO/IEC 11801:2002, Information technology — Generic cabling for customer premises

ISO/IEC 14763-1,

premises cabling — Part 1: Administration

Information technology — Implementation and operation of customer

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

ITU-T
subsc

EN 5(0289-1-14, Communication cables — Specifications for test methods — Part

Electr
hardw

3 Definitions and abbreviations

3.1
For th

3.1.1
applic

system, with its associated transmission method, that is supported by cabling

3.1.2
applic
point

BCT a

3.1.3
area ¢
point 3

3.1.4
balang
cable
[1ISO/I

K.31, Bonding configurations and earthing of telecommunication installationsyin
iber's building

cal test methods — Coupling attenuation or screening attenuation of conr
bre

Definitions

e purposes of this International Standard, the fotlowing definitions apply.

ation

ation outlet
t which equipment may belconnected to the generic cabling in support of ICT
plication

onnection point (ACP)
t which coverdge area cabling is connected to area feeder cabling

ted cable
consisting of one or more metallic symmetrical cable elements (twisted pairs or
FCA1801]

side a

1-14:
ecting

and/or

quads)

3.1.5

broadcast and communications technologies (BCT)

group

NOTE

3.1.6

of applications including sound radio and TV

These applications are also called HES class 3 in ISO/IEC TR 15044.

building entrance facility (BEF)
facility that provides all necessary mechanical and electrical services, that complies with all
relevant requirements, for the entry of telecommunications cables into a building
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element

the smallest construction unit (for example balanced pair, balanced quad, coaxial pair or

single

3.1.8
cable

optical fibre) in a cable; a cable element may have a screen

unit

single assembly of one or more cable elements of the same type or category; the cable unit
may have a screen

3.1.9
cabli

systen]gof telecommunications cables, cords, and connecting hardware that can supp

connettion of information technology and other equipment

3.1.10

channel

end-totend transmission path connecting any two pieces of application-specific equipme
NOTE 1 Channels specified in this standard are within the boundaries of generic‘eabling and may only d
passive|components.

NOTE 2 A channel may use one or more pairs, may share a pair with anather channel, e.g. power feed
information may run over the same pair.

3.1.11

coaxial pair

a unif
[see IH

3.1.12

commiands, controls and communications in buildings (CCCB)

group
NOTE

3.1.13

conngction

mated
eleme

3.1.14

connector sharing

ability
pair sq
of an ¢

prm transmission line consisting of two cylindrical conductors with the sam
FC 60050, term IEV 151-12-39]

of applications such as appliance;control and building control

These applications are also called HES class 1 in ISO/IEC TR 15044.

device or combination-of devices including terminations connecting two cables o
nts in a not permanent way

of a connector to accept multiple plugs in one socket such as 4 one-pair plugs in
cket-while maintaining the required performance; this may also be achieved by
xternal adapter

DOrt the

nt

lomprise

ing and

e axis

cable

one 4
means

3.1.15

coverage area
area within a home covered by any application

3.1.16

cross-connect
apparatus enabling the termination of cable elements and their cross-connection, primarily by
means of patch cords or jumpers
[ISO/IEC 11801]

NOTE

Incoming and outgoing cables are terminated at fixed points [ISO/IEC 11801]; they are connected

help of a third cable, a patch cord or a jumper cable.

with the
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distributor
term used for a collection of components (such as patch panels, patch cords) used to connect

cables

[ISO/IEC 11801]

3.1.18

equipment cord
cord connecting equipment to a distributor
[ISO/IEC 11801]

3.1.19

equipt-ent interface (El)

interfa
NOTE
3.1.20

home
physic

NOTE

3.1.21
home
electrg
ISO/IH

3.1.22

information and communications technologies (ICT)

group
technd

NOTE

3.1.23
interc
comm
door 0

3.1.24
interc
techni
to the
[ISO/I

e at which application specific equipment is connected to the cabling

An application outlet is an example of an El.

al structure used as a dwelling place, such as a house or an apartment

This may be an individual building, part of a larger building or more than.one building.

electronic system (HES)
nic systems within homes that are intérconnected in accordance
C TR 14543

of applications using information and communications (telecommunic
logies

These applications are also called HES class 2 in ISO/IEC TR 15044.

pm
Iinication system for voice and optionally video, internal to the premises often ing
pening functions

pnnect

que enabling equipment cords (or cabling subsystems) to be terminated and con
cabling-subsystems without using a patch cord or jumper

EC/14:801]

with

pations)

luding

hected

NOTE

Incoming or outgoing cables are terminated at a fixed point.

[ISO/IEC 11801]

3.1.25
link

transmission path between an outlet or distributor to another outlet or distributor of a generic
cabling; it excludes equipment cords

3.1.26
netwo

rk access cabling

cabling that brings services to the home from a source outside the home (see Figure 7)
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3.1.27
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| fibre cable (or optical cable)

cable comprising one or more optical fibre cable elements
[ISO/IEC 11801]

3.1.28
pathw
facility

3.1.29

ay
dedicated to the placement of cable or area reserved for the placement of cable

permanent link

transm
cords,
end

3.1.30
prima
the pri

3.1.31

iccian nath hatwoaan fwwn matad intarfanac ~Af ~anaric cahlina Avaliidins Ao
TooTO T —pPot— oty STt O— ot o Tt e e Ceo— o g e e o—Coomm g — CXCratmg—ooo

work area cords and cross-connections, but including the connecting hardware>g

'y home distributor (PHD)
mary distributor within a home where cables terminate

the supply of power different from mains power to application=specific equipment via ¢

specif

3.1.32
requir

install
or thef

3.1.33

screened balanced cable

balandg
[ISO/I

3.1.34

secondary home distributor (SHD)
bl distributor (used to provide additional infrastructure flexibility and/or aJlocate

option
transni
homeg

3.1.35
space
area (

remotF power feeding

requi¥ment to be met by design

ed in this standard

tion techniques, where either there is nortest method specified that allows verif]
e is no requirement for verification by tésting

ed cable with an overall screen and/or screens for the individual elements
EC 11801]

ission equipment between the primary home distributor and coverage areas (g
with multiple floors)

rolume defined by markings or fittings intended for the containment of conr

hardw

re

3.1.36

terminal equipment
equipment (e.g. telephone handset) that provides user access to an application / service at an

outlet

3.1.37

transmission equipment
active equipment used to distribute applications from distributors to other distributors and to
outlets

pment
t each

abling

ment which may be met by calculation <and selection of appropriate material]s and

cation

.g. for

ecting
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3.1.38

twisted pair

cable element consisting of two insulated conductors twisted together in a regular fashion to
form a balanced transmission line

[ISO/IEC 11801]

3.1.39
unscreened balanced cable
electrically conducting balanced cable without any screen

3.2 Abbreviations

a.c. alternating current

ACP Area Connection Point

ACR Attenuation to Cross-talk Ratio

BCT Broadcast and Communications Technologies
BCT B BCT supported by balanced cabling

BCTC BCT supported by coaxial cabling

BCT-H BCT high (signal level)

BCT-L BCT low (signal level)

BCT-M BCT medium (signal level)

BEF Building Entrance Facility

BO Broadcast Outlet

CATV Community Antenna TV

CcC Cross-Connect

CCCB Commands, Controls and Comimunications in Buildings
CCTV Closed Circuit TV

CO Control Outlet

d.c. direct current

El Equipment Interface

ELFEXT Equal LevelsFar End Cross-talk attenuation (loss)
EMC Electromagnetic Compatibility

ENI External Network Interface

EQP Transmission Equipment

FEXT Far End Cross-talk

ffs for further study

HES Home Electronic System

HVAC Heating, Ventilating, and Air-Conditioning
ICT Information and Communications Technology
IEV International Electrotechnical Vocabulary
ISDN Integrated Services Digital Network

IL Insertion Loss

Ig Logarithm with the basis 10

N/A Not Applicable

NEXT Near-End cross-talk attenuation (loss)
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OF
PELV
PHD
PS

Optical Fibre

Protective Extra Low Voltage
Primary Home Distributor
Power Source

PS ACR Power Sum ACR
PS ELFEXT Power Sum ELFEXT

r.m.s. root mean square

SELV Safety Extra Low Voltage
SHD Secondary Home Distributor
TE Terminal Equipment

TI Test Interface

TO Telecommunications Outlet
TV Television

4 Conformance

For a

a) ThE cabling shall support ICT applications.

b) The structure of cabling in support of ICT applicatigns shall conform to the requirem
cldquse 5.

c) The structure of cabling in support of BCT applications shall conform to the requirsg
in clause 5.

d) Theg structure of cabling in support of CCCB applications shall conform to the requirg
in ¢glause 6.

cabling installation to conform to this International Standard the following shall ap

Dly.

ents in
ments

ments

e) The interfaces to the cabling at the“TO and the BO shall conform to the requirements of

clause 10 with respect to mating“interfaces and performance.
f) Cohnecting hardware at otherplaces in the cabling structure shall meet the perfor

re
g) Al

ang/or Annex B respectively. This shall be achieved by one of the following:

dquirements specified in clause 10.
Ilchannels and links ‘'shall meet the necessary level of performance specified in cl

1) a channeldesign and implementation ensuring that the prescribed channel is n

) attachment of appropriate components to a permanent link design meeti
prescribed performance class of Annex B. Channel performance shall be a
where a channel is created by adding more than one cord to either end of
meeting the requirements of Annex B;

N

mance
ause 7

het;

ng the
ssured
a link

onents

I—using-the—reference-implementations—efeclause-S-and-compatible—cabling—ecomp
conforming to the requirements of clauses 9 and 10, based upon a sta
approach of performance modelling.

h) System administration shall meet the minimum requirements of ISO/IEC 14763-1.

tistical

i) Regulations concerning safety and EMC shall be met as applicable to the location of the
installation.
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5 Structure of the generic cabling system to support ICT and/or BCT
applications

5.1 General

This clause identifies the functional elements of a generic cabling system to support ICT
and/or BCT applications, describes how they are connected together to form subsystems and
identifies the interfaces at which application-specific components are connected to the
generic cabling infrastructure.

5.2 Functional elements

The fuhctional elements of generic cabling are as follows:

e primary home distributor (PHD);

e primary home cable;

e sefondary home distributor (SHD);
e sefondary home cable;

e application outlet (TO or BO).

NOTE |The SHD and secondary home cable are optional functional elements.

The type and number of functional elements used depends upon the type of premises gnd the
application group(s) served. It is possible to combineymultiple functional elements |into a
single [element.

The functional elements used within a given implementation of a generic cabling system are
connegted together to form cabling subsystems. The connection of equipment gt the
application outlets and distributors supports\applications.

Equipment is not included within the.functional elements. The accommodation of fungtional
elemepts and the facilities for co-location of equipment and functional elements are dis¢ussed
in 5.7.

5.3 [Cabling subsystems for ICT and BCT
5.3.1 General

Gener|c cabling sehemes to support ICT and/or BCT applications contain a maximum [of two
cabling subsystefs: the primary home cabling subsystem and the secondary home gabling
subsystem, assshown in Figure 2.
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EQP
[c]
PHD TO/BO
c [l
4| C 1
Network 1 Primary -
access home
cabling cabling
subsystem
Generic cabling system
| KEY: = connection
EQP
{c]
PHD SHD TO/BO
4[C 1 1
Network 0 Primary h Secondary g
access home! home
cabling cabling cabling
subsystem subsystem

Generic cabling system

KEY: = connection

The dotted elements represent the boundaries of functional elements and not the enclosure that
tional elements.

Figure 2 — Structure of the generic cabling system

The ¢

mposition of the subsvstems is described in 5.3.2 and 5.3.3. Conformance

tontains

o this

standard does not require the presence of a secondary home cabling subsystem.

Distributors and application outlets provide the means for configuring the cabling to support
topologies in addition to those implemented by the installed cables.

Connections between the cabling subsystems at the SHD are either active, requiring
application-specific equipment, or passive using cross-connections by way of either patch
cords or jumpers (see Figure 3).

Connection to application-specific equipment at the distributors generally adopts an
interconnect approach (see Figure 3).
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Passive connections between the primary home cabling subsystem and the network access
cabling at the PHD are generally achieved by using cross-connections.

PHD
Equipment cord Cabling subsystem
EQP I:(ﬂ quip @ ¢ Y
=1
1Cr
Network access cabling Cabling subsystem
SHD
| — EqL“'pmoni cord f‘ahling ellheyeh:m
EQP [c] \ / Lc}
{c]
=]
Cabling subsystem Cabling subsystem

Interconnect model

SHD

— —°
1€ 82 -
Cabling subsystem Cabling subsystem

Patch cord/jumper,

Cross-connectimodel

KEY: = connection

NOTE |The dotted elements represent the boundaries of functional elements and not the enclosure that ¢ontains
the fundtional elements.

Figure 3 — Interconnect and cross-connect models

5.3.2 Primary home cabling subsystem

The priimary home cabling subsystem extends from the PHD to the application outlet.

When |an SHD js)used, the primary home cabling subsystem extends from the PHD |to the
seconglary home,'’cabling subsystem.

The sybsystem includes:

e the primary home cables;

e the mechanical termination of the primary home cables at the SHD or application outlet as
appropriate;

e the mechanical termination of the home cables at the PHD including the connecting
hardware, e.g. of the interconnect or cross-connect (see Figure 3);

e any interconnection to application-specific equipment at the PHD;
e any cross-connection to network access cabling at the PHD;
e TO or BO (where a SHD is not used).
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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.

The primary home cabling subsystem does not include the interface to the network access
cabling at the PHD.

5.3.3 Secondary home cabling subsystem

The secondary home cabling subsystem extends from a SHD to the application outlet.

The sybsystemminciudes:

e the secondary home cables;

e the mechanical termination of the secondary home cables at the TO or BO;
e the mechanical termination of the secondary home cables at the SHD;

e any interconnection to application-specific equipment at the SHD;

e anj cross-connection at the SHD;

e TQorBO.

Althoujgh equipment cords are used to connect the transpiission equipment to the ¢abling
subsys$tem, they are not considered part of the cabling subsystem because thegy are
application-specific.

5.4 |Cabling structure for ICT and BCT applications

For generic cabling to support ICT and/or BCT applications, the functional elements|of the
cabling subsystems are connected to form a hierarchical structure, as shown in Figure 4.

Primary home
cabling subsystem

Primary home
cabling subsystem

Secondary home
cabling subsystem

[T0/B0) [To/B0)

Figurg 4'< Hierarchical structure of a generic cabling system in support of ICT and BCT
applications

For ICT and BCT applications, the cabling shall have a star topology from the distributors to
the application outlet (see Figure 4).

NOTE Buses should be created at the HD or SHD. If cabling is connected to a cabling subsystem to create bus or
multi-drop connections this configuration is outside the scope of this standard.
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5.5 Interfaces
5.5.1 Equipment interfaces and test interfaces

Equipment interfaces to generic cabling are located at distributors and application outlets.
Test interfaces to cabling are located at the ends of each subsystem.

Figure 5 shows the potential equipment interfaces and potential test interfaces within the
generic cabling system.

Transmission and terminal equipment are generally connected to the equipment interface
using an equipment cord

Primary home cabling subsystem

A
4

-4 m
e

PHD
4 4 TO/BO '
1 | t &t

Tl Tl T T

Secondary home cabling subsystem

P »
< »

El El
|
SHD v ;

‘A A TO/BO 4 \

| | T T

Tl Tl T T
Primary home cabling subsystem Secondary home cabling

El EI subsystem El

SHD i | l
el T g ]

- ——

,_
\ﬁ
o
C
G s

A Ad TO/BO;
I [ T T
TI TI TI T T
| KEY: = connection El Equipment interface Tl Test interface |
NOTE 1—The dotted elements Tepresent the boundaries of Tunctional elements and not the enclosure that contains

the functional elements.
NOTE 2 For BCT-C applications (see clause 7) the test interface is defined according to IEC 61169-1.

Figure 5 — Equipment and test interfaces in support of ICT and BCT applications
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Channel and permanent link

5.5.21 Channel

The channel is any signal transmission path or power, other than mains, feeding path

compr

ising passive cabling components between:

e« connections to the network access cabling and application-specific equipment;

e sender(s) and receiver(s) or between power source and associated load of application-
specific equipment.

For calbling to support ICT and/or BCT applications, the channel consists of the homexq

subsys

It is im
for th
conne

The transmission performance of channels is detailed in clause 7.

The ci
the dig

The 1

performance of the cable and connecting hardware used (see Table 1 and Table

maxim

Where
by thed

appropriate.

5.5.2.2

If ther
of that

If therg is an SHD, the’ permanent link consists of the primary or secondary home cab
the teqmination ofsthat cable at the SHD and the PHD or the application outlet respecti
shown|in Figure 6.

stem(s) together with the equipment cord(s), as shown in Figure 6.

portant that the cabling channel is designed to meet the required class.of perfor|
b applications that are to be run. The performance of the channel exclud
ctions at the application-specific equipment.

eation of a channel between two application outlets viava passive cross-conneg
tributors is allowed provided that the relevant channel’performance of clause 7 is

naximum channel lengths for each application group are dependent upd

um channel lengths using the reference implementations of clause 8).

the performance requirements of an\application allow, longer channels may be f{
passive connection of cabling subsystems together with equipment cords

Permanent link

b is no SHD, the permanent link consists of the primary home cable and the term
cable at the application outlet and the PHD, as shown in Figure 6.

The pTrmanent link includes the connections at the ends of the installed cabling.

abling

mance
s the

tion at
met.

n the
7 for

ormed
where

nation

le and
ely as

The transmission performance of permanent links is detailed in Annex B.
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Channel

Permanent link Permanent link

SHD
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>] EQP [
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Channel Channel

Permanent link Permanent link

EQP

NOTE
the fund

5.5.3

Netwo

In pre
betwe

In premises containing/multiple homes the network access cabling may, subject to nati

local r
ind
pre
When

PHD i< > SHD ‘< !
1 1 1 I
! | i | |
B C (e} U fc] Clan Wy
! 5 TO/BO
| g !
= Channel I
KEY: = connection

The dotted elements represent the boundaries of functiohal*elements and not the enclosure that
tional elements.

Figure 6 — Channels and permanent links within the home

Network access cabling

rk access cabling is presented at'the PHD as shown in Figure 7.

mises containing a single(home the network access cabling provides the conr
bn the external network(interfaces (public or private) and the PHD.

bgulation, also(provide the connection between:

ividual homes in the same premises;

mises ‘external network interfaces (public or private) and the PHD in each home.

extern

ontains

ection

bnal or

nd an

used’ to provide a direct connection between the generic cabling system 34

be considered as part of the initial design and implementation of customer applications.

should

When used to provide a direct connection between the generic cabling system and an
external network interface in the same premises (but not within the home served by the home
distributor), the network access cabling shall be in accordance with:

ISO/IEC 11801 for ICT applications;
IEC 60728 for BCT applications.

The only interfaces to network access cabling within a home shall be those serving that home.
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Premises
containing multiple homes
BEF
ENI
Networ
Single home access »
with cabling [
Secondary Home Distributor
(rnu,
Single home i
without
econdary Home Distributors
I, S
\?Pitx
BEF
ENI
Networ Network Network Network
accesy access External services =~ access access External services External servic|
cabling cabling cabling cabling
NOTE |Some network access cabling uses bus structure.

5.5.4

Conn¢g
are m
preser

reguIaLions. The service provider(s)y shall be contacted to locate the external n

interfa

5.6
5.6.1
5.6.1.1

Each home shalllbe served by one PHD. The physical volume of the PHD depends up

compl

Figure 7 — Examples of interconnection of homeé and network access cabling

External network interface

ctions to external networks for the provision of external telecommunications sg
ade at external network interfacess” The location of external network interfa
t, and the facilities required .may be specified by national, regional, and
e(s).

IAccommodation of functional elements

Distributors

PHD

pxity of'the infrastructure being served.

Network
access
cabling

£S

brvices
ces, if
local
etwork

on the

The P

HDshall be located in a designated area with adequate access and space to hoy

se the

cabling, the transmission equipment and to enable management of the cabling connections.
The PHD shall have access to the mains power required for application-specific equipment.

Other requirements for the accommodation of PHDs should be based upon the general
recommendations of ISO/IEC TR 14763-2 for other distributors.

5.6.1.2 SHD

Where used, SHDs shall be located in a designated area with adequate access and space to
house the cabling, the transmission equipment and to enable management of the cabling
connections. SHDs shall be provided with access to the mains power required for the
application-specific equipment.
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Other requirements for the accommodation of SHDs should be based upon the general
recommendations of ISO/IEC TR 14763-2 for other distributors.

5.6.2 Application outlets

The number and distribution of application outlets depends upon the size and function of the
coverage area.

For ICT and/or BCT applications the coverage area corresponds to a room or to every 10 m?
within a larger room. Each coverage area should be provided with a minimum of one TO for
ICT applications and one BO for BCT applications.

It ShOlII|d be noted that in certain cases an application outlet within a coverage area riray be
locatefl on the external surface of the building or in a separate building within the premises
(see Fligure 8).

The cqbling provided to a coverage area shall be for ICT and/or BCT channels, as specjfied in
clausq 7:

—

e at|east 4 balanced pairs within at least one cable capable of supporting ICT chanpels in
acg¢ordance with 7.2. For channels exploiting the maximum length specified in Tablel 1, the
cable shall be either an ICT cable in accordance with 9.27or a balanced BCT cable in
acg¢ordance with 9.3.1;

and, in support of BCT channels as specified in clause 7} either

e atl|least 1 balanced pair within at least one balanced BCT cable capable of supporting
BQT channels in accordance with 7.3. For.)channels exploiting the maximum |[length
specified in Table 1 this cable shall be a halanced cable in accordance with 9.3.1

or
e a least 1 coaxial BCT cable capable\of supporting BCT channels in accordance with 7.3.

Fof channels exploiting the maximum length specified in Table 1 this cable shall be a
coniaI cable in accordance with 9.3.2.

All cable elements within a coverage area shall be terminated at application outlets. A cable
elemept shall not be terminated at more than one application outlet. (This does nof| mean
impedgance matching.)

NOTE 1 Cabling configurations beyond the application outlet that provide such connections (e.g. physigal bus)
are application-specific ‘and not within the scope of this standard.

NOTE 2 Where thépairs are provided to an application outlet by more than one cable, care shall be exercised to
ensure that the channel requirements of clause 7 are met.

Additignal \balanced cables (for ICT and/or BCT applications) or coaxial cables (for BCT
applications) should be provided as defined by the:

e number and mix of applications (e.g. satellite feed, multi-cable feed of CATV, in-house
generated video);

e number of application outlets to be served.

NOTE 3 Some applications, such as direct satellite feeds, use frequencies above 1 000 MHz that are only
supported by the higher bandwidth BCT-C channels.
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5.6.3

Cable$ are routed using pathways. A variety of cable managemeni<{systems can be u
suppoft the cables within the pathways including trunking and)‘ducting (see IEC §

condu

cabling is provided in ISO/IEC 18010.

© ISO/IEC:2004(E) -29 -
ENI
el Hroed ol
BEF
— L
Single home

comprising two buildings

Figure 8 — Interconnection of home cabling subsystems

Cable pathways

t (IEC 61386) and tray (IEC 61537). Information congerning pathways servin

sed to
1084),
g ICT

Pathwpys shall accommodate the minimum bend radii.ef the cables to be installed. Where the

shall 4

Where

pathways are to contain more than one cable type,<then the largest minimum bend
pply.
space available to pathways is limited, the sharing of cables for multiple applic

may bge considered (see 5.7.2.4).

The pathways used shall match the eabling topology. If not all of the cabling specified

standdg
for all
shall p

A gen
nation

Where
cables

5.7

rd is pre-installed, pathways ‘allowing future installation of cables should be pr
cabling subsystems. In this;case, the pathways shall be sufficient in cross-secti
rovide access to ease the'installation of additional cables.

bl or local regulations and clause 11.

ICT and/er'BCT cables are to be installed in the same pathways as mains
the requirements of 11.2 shall be observed.

Dimensioning and configuring

radius

ations

in this
pvided
bn and

bric cabling maybe*located adjacent to mains cabling subject to the requirements of

power

5.7.1

Distributors

The design of distributors should ensure that the lengths of patch cords, jumpers and
equipment cords are minimised and administration should ensure that the design lengths are
maintained during operation.

Distributors shall be located in such a way that the resulting cable lengths are consistent with
the channel performance requirements of clause 7. For the reference implementations
described in clause 8, the maximum channel lengths in Table 1 shall be observed subject to

the fol

lowing restrictions:
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e not all applications are supported over the maximum lengths shown in Table 1. Using a
single cable type and the support of specific applications over installed channels may
require a mix of cabling media and types;

e national, regional, and local regulations or service provider instructions may restrict the
maximum channel length between the application outlet and the external network
interface.

Table 1 - Maximum channel lengths for reference implementations of ICT/BCT channels

Cabling type
ICT BCTB*® BCTC*?
100 50° 100 °

See Annex A and Annex C for performance and
length considerations for BCT channels.

BCT channel length is restricted to 50 m when using
BCT-B cabling since the BCT balanced cable has
higher attenuation than that of BCT coaxial cable.

NOTE |Reference implementations are not intended to restrict the use of shorter lefgths.
5.7.2 | Application outlets
5.7.2.1 Hierarchy

For cabling supporting ICT applications only, the application outlet is termed the |TO in
accordance with the ISO/IEC 11801. A TO may also be used to support BCT and |CCCB
applications where appropriate.

For cgbling supporting BCT applications, the~application outlet is termed the BO ang uses
connegting hardware specified in 10.2.3. A\BO may also be used to support ICT and |[CCCB
applic@tions where appropriate.

5.7.2.2 Telecommunications Outlet (TO)

The TP shall be located in readily accessible locations in the room, depending on the fdesign
of the puilding and subject to the requirements of national and local regulations.

Each TO should be termihated in accordance with 10.2.2 using 4-pairs. 2 pairs per TO may be
used @s an alternative/to 4 pairs. However, this may require pair reassignment and will not
suppoft some applications. Care should be taken that the initial pair assignment, and all
subsequent changes, are recorded (see ISO/IEC 14763-1 for details of adminigtration
requirgments).\Pair reassignment by means of inserts is allowed.

5.7.2. Broadcast Outlet (BO)

The BO shall be located in readily accessible locations in the room, depending on the design
of the building and subject to the requirements of national and local regulations.

Each BO using balanced BCT cable should be terminated in accordance with 10.2.3. Fewer
than 4 pairs per BO may be terminated; however this may require pair reassignment. Care
should be taken that the initial pair assignment, and all subsequent changes, are recorded
(see ISO/IEC 14763-1 for details of administration requirements). Pair reassignment by
means of inserts is allowed.

Each BO using coaxial BCT cable shall be terminated in accordance with 10.2.3.
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Where balanced cable is used and the BO is intended to also support ICT applications, the
number of pairs to be terminated shall take into account the recommendations of 5.7.2.2.

5.7.2.4 Cable sharing

In order to maximise the capacity of cable management systems, it is possible for ICT, BCT
and CCCB applications to share cables. However, the sharing of cables by applications with
other application groups may require additional performance requirements to be applied. This
topic is for further study.

5.7.3
The p

Equipment cords

brformance contribution of the equipment cords, used to connect application-s

equipment to the cabling at distributors and at application outlets, shall be taken into a

in the

design of the channel. Assumptions have been made concerning the length a

transmission performance of these cords; the assumptions are identified wheiyrelevar
performance contribution of these cords shall be taken into account in the design

chann
in acc

5.7.4

b|. Clause 7 provides guidance on cord length for reference implementations of ¢
brdance with this clause.

Building entrance facilities

Building entrance facilities are required whenever network¢access cables (including

from &

ntennae) enter buildings and a transition is made to internal cables.

National or local regulations should be consulted to~determine any additional requirg

where

external cables are terminated within the building entrance facility.

6 Cabling to support CCCB applications

6.1

General

This dlause identifies functional elements of the generic cabling system to support
applications. Where the functional” elements differ from those of clause 5, this

descri
identif
generi

6.2

pbes how the functional.€lements are connected together to form subsystem
es the interfaces at which application-specific components are connected
c cabling system infrastructure.

Functional eléments

In ordT;
e primary heme distributor (PHD) (see clause 5);

e pri

mary-home cable (see clause 5);

pecific
ccount
nd the
t. The
of the
abling

cables

ments

CCCB
clause
s and
to the

to suppoert CCCB applications the following set of functional elements is specifi¢d:

tor (OLIMN /[

e Se

A-clara s A diateil . [P | =AW
CUTTUAT y TTUTTTC UTOUNTVULUT (VT T ) (oTT LIAUOT V),

e area feeder cable;

e area connection point (ACP);

e coverage area cable;
e CO.

The type and number of functional elements used depends upon the type of premises. It is
possible for the functions of multiple elements to be combined into a single element.
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The functional elements used within a given implementation of a generic cabling system are
connected together to form cabling subsystems. Applications are supported by connecting
application-specific equipment at the COs and distributors.

The CO may be connecting hardware or may be a termination on the application-specific
equipment.

6.3 Cabling subsystems for CCCB
6.3.1 General

Gener abling e ) applica in 2 ma )
subsystems: the primary home cabling subsystem (where a SHD is used) as specified in
clausg 5, the area feeder cabling subsystem and the coverage area cabling subsystem as

shown|in Figure 9.
The cgmposition of the subsystems is described in 6.3.2 and 6.3.3.
The djstributors and the COs provide the means for configuring {the cabling to support
topolofies in addition to those implemented by the installed cables:
Conngctions between the cabling subsystems at the ACPs adopts an interconnect approach
(see Fligure 3).
EQP
[c]
ACP CO
C [c} [c]
— I o ;
PHD/SHD
Network N Area feeder cabling | Coverage area'
access subsystem subsystem
cabling/,
primary_home
cabling
subsystem
Generic cabling system
KEY: = connection
NOTE T;IC duﬁcd Uiclllclltb IU}JICDUII;. t;lc ;JULIIIUIGI;UD Uf fullbtiUllai UiUIIIUIItD alluI IIUt t;lc Cllbiuaulc t;lat OntaInS

the functional elements.

Figure 9 — Structure of the generic cabling system in support of CCCB applications

6.3.2 Area feeder cabling subsystem

The area feeder cabling subsystem extends from the PHD (or SHD as appropriate) to the
ACP. The subsystem includes:

e the area feeder cables;
e the mechanical termination of the area feeder cables at the ACP;
¢ the mechanical termination of the area feeder cables at the PHD or SHD;
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any interconnection to application-specific equipment at the PHD or SHD;

any cross-connection at the PHD or SHD;
the ACP.

Although equipment cords are included in a channel they are not part of the cabling
subsystem because they are application-specific.

6.3.3

Coverage area cabling subsystem

The coverage area cabling subsystem extends from the ACP to the COs. The subsystem
includes:

Althou
subsys

the
the
the
the
wit
the

coverage area cables;
mechanical termination of the coverage area cables at the ACP;

mechanical termination of the coverage area cables at the COs;

mechanical termination of the coverage area cables to each other at other
hin the subsystem;

COs.
gh equipment cords are included in a channel theysare not part of the ¢

stem because they are application-specific.

places

abling
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6.4 Cabling structure for CCCB applications

For generic cabling to support CCCB applications, the functional elements of the cabling
subsystems are connected to form a hierarchical structure as shown in Figure 10.

R PHD/SHD

Area feeder
cabling subsystem

\4
A ACP
Coverage area Tree andbranch
subsystem

KEY: ----_=point of loop closure

Figure 10 — Hierarchical structure of a generic cabling system in support of CCCB

applications

o)

For CCCB applications, the .area feeder cabling shall have a star topology from the disfributor
to the JACP.

The cpverage area_cabling may be installed in any of the topologies shown in Figyre 10.
Wherg permitted-‘by" the application, loops shall be closed by a connection only at|easily
accessible points.(e.g. the ACP or at distributors).

6.5 [Interfaces

6.5.1 Equipment interfaces and test interfaces

Equipment interfaces to generic cabling are located at distributors and the COs. Test
interfaces to cabling are located at the ends of each subsystem.

Figure 11 shows the potential equipment interfaces and potential test interfaces within the
generic cabling system.

Transmission equipment at the distributor is generally connected to the equipment interface
using an equipment cord. At the CO the equipment interface may be connecting hardware or
may be a termination on the application-specific equipment.
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Coverage area

cabling
Area feeder cabling subsystem subsystem
El El
|
PHD/SHD v . # .
1 L 1 1 1
[eop BF—— —B el c
1 1 1 1 1
‘A A ACP COas"
i | T connecting T
hardware
T T Tl Tl
Coverage area
cabling
Area feeder cabling subsystem subsystem
El El
|
PHD/SHD v . ;
1 L 1 1
[[EcP & WO g d Te]
' ! ACP | COsms
T T T termination T
T T Tl Tl
KEY: = connection El Equipmeént interface Tl Test interface |

NOTE
the fund

6.5.2
6.5.2.1

The ch
compd

The dotted elements represent the boundaries of functional elements and not the enclosure that
tional elements.

Figure 11 — Equipment and test interfaces in support of CCCB applications

Channel and permanent link

Channel

nents between:

e CO

e sender(s) andSreceiver(s) or between power source and associated load of appli

nections to thé network access cabling and application-specific equipment;

specific equipment.

For cgbling to support CCCB applications, the channel consists of the area feeder ¢
subsystem,and/or coverage area cabling with the equipment cord(s), as shown in Figursg

tontains

annel is any signal transmission path or power feeding path comprising passive ¢abling

cation-

abling
12.

It is important that the cabling channel be designed to meet the required class of performance
for the applications that are to be run. The performance of the channel excludes the
connections at the application-specific equipment.

The transmission performance of channels is detailed in clause 7.

The creation of a channel between two COs in different coverage areas via a passive cross-
connection at the distributors is allowed provided that the relevant channel performance of

clause

7 is met.
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Maximum channel lengths are dependent upon the performance of the cable and connecting
hardware used. See 6.7.1 for the maximum cabling lengths using the reference
implementations of clause 8.

Where the performance requirements of an application allow, longer channels may be formed
by the passive connection of cabling subsystems together with equipment cords where
appropriate.

6.5.2.2 Area feeder permanent link

The area feeder permanent link consists of the area feeder cable and the termination of that
cable at the ACP and the PHD or SHD respectively, as shown in Figure 12.

The pérmanent link includes the connections at the ends of the installed cabling.

The transmission performance of permanent links is detailed in Annex B.
Area feeder cabling CO as
permanent link connecting
b > hardware
I | or
'IDHD/SHD E E TE-termination .
LEQP cl \J {c} {c} c TE:I
1 1 1 1
ACP !
< )
v ]
Channel
CO as CO as
connecting connecting
hardware hardware
or or
, TE termination TE termination .
c © |
1 1
i |
1 1
ad »l
v >
Channel '
KEY: = connection
NOTE |The dotted€lements represent the boundaries of functional elements and not the enclosure that ¢ontains
the fundtional elements.
Figure 12 — Channels and permanent links for CCCB cabling

6.5.3 Network access cabling

See 5.5.3.

6.5.4 External network interface

See 5.5.4.


https://iecnorm.com/api/?name=0d8257541882957c3c88c2aa78e15485

15018

6.6
6.6.1

© ISO/IEC:2004(E) ~37-

Accommodation of functional elements

Area Connection Points (ACPs)

For CCCB applications the coverage area corresponds to an area of 25 m?. Each coverage
area should be provided with a minimum of one ACP.

CCCB cabling is intended to carry signal and, in many cases, power to the COs. The ACP
may provide pair reassignment to allow the conductors within the area feeder cabling to be
used in parallel.

Relev
refere
bundlg
may d

perma
applic

6.6.2

The néimber and distribution of COs shall correspond to the size and function of the co

area.

A CO

facilitgte direct termination of CCCB terminal equjpment.

It sho
area
premis

6.6.3

Where
power

NOTE

parallel
though

6.7

6.7.1

ce to safety aspects of power feeding. Care shall be taken when using multi-
d cables due to the possible rise of temperature within the cabling companen
pgrade channel performance.

ent link performance requirements of Annex B.2, enabling ithe delivery
tions if appropriate connecting hardware is used at the distributor,and the ACP.

The afa feeder cabling to each ACP shall be a 4-pair balanced cable capable of meeting the

Control Outlets (COs)

should be located at, or near, all potential lo€ations of CCCB terminal equipni

Id be noted that in certain cases theterminal equipment connected within a co
ay be located on the external surface\of the building or in a separate building wit
es.

Cable pathways

CCCB, ICT and/or BCT~cables are to be installed in the same pathways as
cables, the requirements of 11.2 shall be observed.

pathways (one fof ‘mrdins, one for information; or one for mains and CCCB, one for ICT and BC
his standard specifies one.

Dimensioning and configuring

Distributors

Distri

with

f ICT

erage

ent to

erage
hin the

mains

Based on local regGlations or practical considerations, it may be necessary or advisable to have two

IT) even

utars shall he located such that the rpalllting cable Ipng’rhe are caonsistent w

th the

channel performance requirements of clause 7.

For the reference implementations described in clause 8, the maximum length of the area
feeder cabling permanent link shall not exceed 90 m and the total length of coverage cabling

shall n

ot exceed 50 m.

National, regional, and local regulations or service provider instructions may restrict the

maxim

6.7.2

um channel length between the COs and the ENI.

Control Outlet (CO)

Where the coverage area cabling is not directly terminated to the CCCB terminal equipment,
the CO uses connecting hardware specified in 10.2.4.
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A TO or a BO (see clause 5) may be used to support CCCB applications where appropriate.

A minimum of 1-pair shall be terminated at each CO. The same pair may be terminated at

multip

6.7.3

le COs within a coverage area.

Cable sharing

CCCB applications may share ICT and BCT cables. However, the sharing of cables by
applications with other application groups may require additional performance requirements to
be applied and additionally may be subject to national or local regulations. This topic is for
further study.

6.7.4
See 5

6.7.5
See 5

Equipment cords
7.3.

Building entrance facilities
7.4.

7 Performance

7.1

This ¢

General

ause specifies the minimum performance of a cabling system with channels fo

r three

groupg of applications: ICT, BCT and CCCB. The minimum channel performances specified in

this cl
requir

Specif
demar

ments and shall be met at all intended channel operating temperatures.

use are independent of the length of thexchannels, are determined by appljcation

cation of channel performances is .based on the minimum performance of the¢ most
ding application of an application group for each transmission characteristic. In general

a chamnel specified for an application~group with higher requirements supports appligations

with |
chann

NOTE 1
the wor
standar

NOTE 2
possiblg
capacity
may nof

bls aimed at a lower group,-as shown in Table 2.
The channel performance ‘specified in this clause is the best performance an application may exp

.

to reach all limits_concurrently, as each value is a separate limit. For example, with a current
of 175 mA, operating voltage of 72 V and power capacity of 10 W, an application that exploits the

use more thanM38 mA, an application that goes to the limit of 175 mA may not use more than 57 V|

bwer requirements. Less demanding applications of a higher group may aldo use

pct from

5t channel that meets this sstandard if the design is intended to use any channel that conformq to this

In case an applieation exploits a number of channel characteristics that are interrelated, it may not be

carrying
ull 72 vV
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Table 2 — Different channels and their potential use

— 39 —

Channel Upper frequency ICT applications BCT applications CCCB applications
of specification supported supported supported
MHz
ICT applications BCT applications all CCCB applications
Eﬁ;r:‘c:d cces f =01 supported by CCCB supported by CCCB
channels channels
all ICT applications BCT applications CCCB applications
Balanced ICT supported by Class D | supported by Class D | supported by the ICT
h | f =100 channels as specified | channel performance |channel performance
channe in ISO/IEC 11801  up | as specified in b
to 100 MHz ISO/IEC 11801 °
ICT applications all BCT applications CCCB applicafions
Balanced BCT £ =1 000 supported by the BCT | supported by supported\by the BCT
channdgl : channel performance | balanced cabling ghannel performance
all ICT applications all BCT applications N7A
£ =3 000 supported by coaxial supported by coaxial
’ cabling that require up | cabling that require up
Coaxial BCT to 3 GHz to 3 GHz
channgl all ICT applications all BCT applicatisns | N/A
f=1000 supported by coaxial supported by coaxial
cabling that require up | cabling.that require up
to 1 GHz to 1 GHz
Optical channels N/A see ISO/IEC 11801 ffs ffs

b

The power carrying capacity may limit the applications a@r.the number of COs supported.

@ WhEn Class E or F channels are installed to meet the minimufy requirements for ICT channels, ICT gnd BCT
apglications accommodated by the performance of the respesctive channels are supported.

Clausr 9 and 10 provide the minimum perfermance that components need to providg when

used

reference implementations of clause 8.

implement channels following the .channel models shown in clauses 5 and 6 for the

The component performance for othier lengths and operating temperatures may be calqulated

based| on the channel performance specified in this clause and the channel modelg from

clausegs 5 and 6.

While |cabling channelssfor ICT and CCCB within the home presently are provid
balanded cables only.~channels for BCT may be provided via balanced cable or coaxial
The CICCB channel specified in this clause assumes power feeding and information ti
on thel same pair(s): The CCCB channel is specified with a current carrying capacity of
This requirement.may be met with one pair of CCCB cable or 4 pairs of ICT cable con

together. All.channels specified in this clause assume bi-directional transmission.

The majority of BCT channels use one balanced pair or one coaxial cable. ICT applic

ed via
cable.
ansfer
0,7 A.
hected

ations

use one, two or four pairs. The requirements for pair-to-pair characteristics are specified in
this standard also to cover the case where a channel contains multiple transmission paths
(pairs). The power feeding, where applicable, is covered in the specification of the channel.
The channel for power feeding may start at other points than that for information transfer.

NOTE Multiple pair requirements are only applicable to cables having more than one pair.

Cables and connecting hardware may support multiple channels, provided the safety and

electrical characteristics of the channels are not degraded.

This standard includes the option where the same resource, e.g. cable or connecting
hardware, may serve more than one channel. If this option is exploited, the additional
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requirements for sharing of such resources specified in this clause shall be met. Where only a
cable is shared, the additional requirements for the cable are specified in clause 9.

The minimum performance specified in this clause shall be met by appropriate design of the
channels, selection of adequate material and their proper installation.

The term “attenuation” is widely used in the cable industry to characterise cables. However,
due to impedance mismatches in cabling systems, especially at higher frequencies, the
behaviour of a cable that constitutes part of a system is better described as “insertion loss”. In
this standard, the term “insertion loss” is adopted throughout, to describe the signal
attenuation over the length of channels, links and short components. However, it should be
clearl i i i #i jstie- > term
“attentdiation” is used for cables and for the following parameters:

e attenuation to crosstalk ratio (ACR);
e unpalance attenuation;

e coppling attenuation;

e scleening attenuation.

For the calculation of ACR, PS ACR, ELFEXT and PS ELFEXTthe corresponding ingertion
loss is| used.

7.2 |[ICT channel performance

The cabling channels from PHD and SHD respectively“to TOs as shown in Figure 6, shall
meet fthe minimum transmission performances as.specified up to 100 MHz in claude 6 of
ISO/IHC 11801:2002 for Class D channels over‘hé whole temperature range the calfling is
intendpd to work. Installation of Class E channgls is strongly recommended.

In cage more than one Class D channe}~uses the same cabling components (cablgs and
connefting hardware), each channel~ shall meet the requirements as specified in
ISO/IHC 11801:2002 for Class E channels.

The cables installed as part efisuch channels shall provide the transmission charactegristics
needefl to meet the minimum‘ehannel performance chosen (class D, class E, or even class F)
and inl addition they shall meet the mechanical characteristics specified in Table 8. The
minimym performance of\cables used to implement channels exploiting the maximum distance
specified in Table 1 shall meet the minimum performance specified in clause 9.

7.3 |BCT channel performance

Cabling channels for BCT may be provided via balanced or coaxial cables.

1 ! 1 1 ) —— 4 H H £ 4 [ T
BCT‘C Clhiatmicis STidil TIHTT U UIT TITHTTuriT trhartsiTins STOTT PTTTUTTTATIUTCS doS SPTUITITU T Idble 3,

together with those specified for Class F channels in ISO/IEC 11801:2002, over the whole
temperature range in which the cabling is intended to operate.

BCT-B channels shall meet the minimum transmission performances as specified in Table 4
over the whole temperature range in which the cabling is intended to operate.

In addition, balanced cables used for BCT channels shall meet the mechanical requirements
specified in Table 8, coaxial cables used shall meet the mechanical requirements specified in
Table 11.
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In order to avoid unnecessary amplification and attenuation of BCT applications at the
distributors and BOs respectively, two additional BCT channel levels have been specified, as

shown in Annex A.

In order to maintain the channel performance equipment cords that meet IEC 60966-2-4,
IEC 60966-2-5 and IEC 60966-2-6 respectively shall be used.

Table 3 — Minimum performance

of BCT-B channels

Channel characteristics Cabling channel performance
Test
No | Electrical characteristics Lnits Frel(\.'llll;l_'ezncy Balanced channel method
. . to| be met by
1 Nominal impedance Q 100 design
Mihimum return loss (RL) dB 4< f<40 24 -5Ig(f), 19 dB min 4.9 of
at each cabling IHC 61935 1
Interface ® 40 < f <1000 32-101g(f), 8 dB min -
2
f =100 12
Informative values
f =1000 8
3 Maximum insertion loss dB 1< £ <1000 49,5><(1,645 S +0,01><f+0,25/\/7)/100+2><0, 2\/?
(IL) 2 dB min
. f=1 2.0 4.4 of
Informative values 4 70 IHC 61935-1
f =10 2,8
f =100 9,1
f.£7200 13,1
f =600 23,9
f =1000 32,0
Mirfimum coupling attenu- dB
atign Connected to 30 < f <300 85
4 cable TV or tol be met by
CATV 300 < f < 470 80 design
470 < f <1000 75
Connected to 30 < f <470 75
fdividual
antenna 470 < f <1000 65
N \2R10J0) 15 dppluplidle Illalclidl Lo Triect
5 Transfer impedance mQ local regulations.

a

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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Table 4 — Minimum performance of BCT-C channels

Channel characteristics

Cabling channel performance

Test method

No [ Electrical characteristics | Units Frelt\:|/lt|1_|ezncy Coaxial channel
1 GHz channel 3 GHz channel
. . to be met by
1 Nominal impedance Q 75 design
2 dB 5< f <470 18
. IEC 60966-1
Minimum retyrn !oss (RL) 470 < f <1000 16
at each cabling interface
1000 < f <3 000 N/A 10
3 Maximum insertipn loss dB 1< f <3000 103,5x(0,835 f +0,0025f)/100+2><0,02\/? fs
(/L) (attenuation) 2 dB min
f=5 2,0
Informative values
f =10 2,9
f =100 03
f =200 13,3
f =600 23,7
f =1000 31,2
f =2 400 N/A 50,5
f =3 000 N/A 57,3
5 Maximum (d.c.) loop o d.c ffs 10 IEE 60966-1
resistance
6 Qurrent carrying capacity mA d.c. ffs 500 to|be met by
7 Operating voltage Y, d.c. ffs 72 @° design
8 Power capacity d.c. ffs
9 Maximum propagation N £ =100 548 to|be met by
delay design
10 | Minimum screening atten- dB
Uation Connected to 30 < f <300 85
cable-TV or
CATV 300 < f < 470 80
to|be met by
470 < f <1000 75 design
1 000 < f <3 000 N/A 55
Connected to 30 < f <470 75
individual
antenna 470 < f <1000 65
1 000 < 1 <3 000 N/A 50

a

b

TV networks presently use 24 V a.c. and 34 V d.c.

In countries that limit applications to a lower voltage, the minimum operating voltage for the cabling may be

lowered to the highest voltage allowed.

NOTE 1

installation the column for 1 GHz applies, otherwise the 3 GHz channel specification shall apply.

Where requirement for transmission of more than 1 GHz are specifically excluded for the lifetime of an

NOTE 2 The performance of network access cabling channels for BCT are for further study by relevant bodies.
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CCCB channel performance

Specifications for HES, like ISO/IEC TR 14543, support the connection of a number of
addressable devices to a shared channel. Such devices are often powered via the same
conductors that are also used for information transfer. Therefore the performance of
CCCB channels that may be installed prior to the selection of a specific application is
determined by:

e the maximum number of devices supported on a single channel by the majority of HES
specifications;

e the maximum feeding distance of the most power-demanding devices;

o the

Based
feedin
CcccCB

first s
applic
within
the lat

CCCB
power
range

The a
area

ISO/IB
conne

The ¢
transni

o transmission characteristics of the most bamdwidth=dermmandimg device:

on these considerations cabling channels for information transfer and™fer
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Table 5 — Minimum performance of CCCB copper channels for information transfer

Channel characteristics Channel performance Test method
Electrical characteristics Units Freﬁ:(;ncy
Minimum mutual _ 3.2.5 of
Ta capacitance of pair ? nF f=1 2 ffs IEC 61156-1
Maximum mutual . 3.2.5 of
=1
1b capacitance of pair ? nk Y 20 IEC 61156-1
Maximum d.c. loop 3.2.1 of
2 resistance Q d.c 8 IEC 61156-1
3 Maximum (d.c.) resistance % of loop dc 3 3]2.2 of
unbalance resistance ’ IEC|61156-1
. . _ 312.2 of
4 Maximum attenuation dB f =100 4 iecl61156-1
Clapacitance unbalance 1 312.6 of
5 between pairs *° pF Y 5 IEC|61156-1
6 Maximum propagation ns £ =100 1000 to be met by
delay design
7 Maximum unpalance dB =100 20 to be met by
attenuation design
Calpacitance unbalance to _ 312.6 of
8 earth® pF f=1 450 IEC|61156-1
NOTE |As the same pair may be used for power feeding and information transfer the requirements specifiefl in
Table 6|shall also be met.
@ This characterises the behaviour of the area access cable plus the complete area cabling.
® Multip|e pair requirements are only applicable to cables~ffaving more than one pair.
Table 6 — Minimum performance of CCCB channels for d.c. power feeding
Channet characteristics Cf_1anne| performan_ce Test
with current capacity method
Ejectrical characteristics\at‘all operating . Frequency
Units
temperatures kHz
1 Mgximum d.c. loop resistance from distributor o dc 10 5.1 of
housing the power source to any CO o IHC 60189-1
) . % of loop 3.2.2 of
2 Maximuymd.c. resistance unbalance resistance d.c. 1,5 IHC 61156-1
3 Current carrying capacity A d.c. 0,7 tol be met by
4 Operating voltage \Y d.c. 72 design
5 Power capacity w d.c. 15
6 Fault current carrying capacity A d.c. 12

NOTE As the same pair may be used for power feeding and information transfer the requirements specified in Table
5 shall also be met.

? In case the power is fed by parallel conductors or thicker conductors, the fault current carrying capacity may be 3 A.

The CCCB channel model specified in clause 6 supports the implementation of CCCB and/or
of Class D channels with utilisation of appropriate coverage area cabling.
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8 Reference Implementation

8.1

General

This clause describes implementations of a generic cabling infrastructure that utilises
components that meet the minimum requirements specified in clauses 9 and 10. These
reference implementations meet the requirements of clause 7 when installed in accordance
with the applicable installation procedures and in compliance with the maximum channel
lengths specified in Table 1.

8.2

Cabling assumptions

8.2.1

In the
shall n

e a g

Introduction

reference implementation of this clause, the components used in each cabling c
neet the following requirements:

pecific balanced copper cabling channel shall use components all ‘of which havi

same nominal impedance;

e oOp
1S(

ical fibre channels for ICT in the primary home subsystem shall be in compliang
D/IEC 11801;

e coaxial cabling channels shall use components that meet the’requirements as spec

p
9.3
.3

The rg
the m
requir
they g
chann
in Tab

8.2.2

The g
With
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ICT ar
possib
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excee

.2 and 10.2.

ference implementations will meet the channel performance specified in clause
ximum distances specified in Table 1 with"Components meeting the perfor
ments at 20 °C. When the channels are intended to operate at a higher tempe
hall meet the minimum performance at that temperature, either by shorteni
b, taking into account the effect of temperature on the performance of cables, as
e 7, or by using cables that provide the“performance needed at the higher tempe

General

eneric cabling provides the\transmission paths from the PHD to TOs, BOs, ang

nannel
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COs.

cables and connecting-“\hardware meeting the minimum performance specified in

s 9 and 10 respectivelyy-it is possible to create channels of lengths up to 100 m
d coaxial BCT channels. For balanced BCT channels using these components it
le to create chapnels of lengths of up to 50 m. For CCCB the combined length
beder permanent;link and the total cable length installed in the coverage area sh
140 m.

In order to aveid unnecessary amplification and attenuation of BCT applications

distrib
shown

Litors"and BOs respectively, two additional BCT channel levels have been specif
inAnnex A.

for all
is also
of the
all not
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Table 7 gives an overview of the maximum length achievable for the different channels when
the components used just meet the minimum performance specified in clauses 9 and 10.
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Implementation equation for lengths using

. Maximum | ger pajanced BCT coaxial cccs
Model Figure length
m components components components
CCCB area feeder cabling | F19ure 14 90 90 N/A N/A
Figure 15
CCCB coverage area F?gure 14 50 50 N/A 50
cabling Figure 15
ICT (2 connections) Figure 13 A 100 H = 135-FX N/A N/A
ICT| (4 connections) Figure 13 B 100 H = 133-FX N/A N/A
BCT (2 connections) Figure 13 A | |00 coaxial H = 50-FX H = 104-FX N/A
50 balanced

Legend|for equations

H the mjaximum length of the fixed cable (m);

F combined length of patch cords, jumpers and equipment cords;

X the ratio of flexible cable attenuation (dB/m) to fixed cable attenuation (dB/m)
for ICT cable (balanced), 1,5 is used as default value;
for BCT cable (coaxial and balanced), 1,35 is used as default value.

NOTE

For opefating temperatures above 20 °C, H should be reduced by:
a) 0,2 % per °C for balanced screened cables,
b) 0,4 % per °C for unscreened balanced cables up to 40 °C,

c) 0,6 %4 per °C for unscreened balanced cables between 40 °Csand 60 °C,

d) 0,2 % for coaxial cables.
These dre default values and should be used where the actual characteristic of the cable is not known.

If the cble is specified to meet the attenuation requiréments of clause 8 at a “base” temperature above 20 °C then the

calculatjon shall only apply to planned temperatures above the “base” temperature.
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8.2.3 Dimensions for ICT and BCT channels

Figure 13 shows the models used to correlate home cabling dimensions specified in this
clause with the ICT and BCT channel specifications in clause 7.

Figure 13 shows the channel configurations from the distributors to the TOs and BOs.
The channels shown contain a maximum of four connections.

PHD/SHD

EQp [cb— ¢} b~ ol TE
—— 1, \— LSy Se—
I, ......................................... BO/TO !
- Channel .
Figure 13 A — Model with two connections
PHD SHD
[ EQP [d] c (o= ] c [ T ]

D e BO/TO '

Yy

! Channel

Figure 13 B — Model with four €égnnections

| KEY: = connégtion |

Figure 13 — Reference implementations fordCT and BCT channels (PHD/SHD - TQ/BO)
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8.2.4 Dimensions for CCCB channels

There is considerable design freedom for CCCB channels. Figure 14 and Figure 15 show
some of the most common designs.
Power channel

‘& »'
) i
H 1

PHD/SHD Information channel,
PS c

EQP [ c

C
1
Information°chahnel
Information'‘channel,
1
C

Information.channel '

A

PHD/SHD

| KEY: = connection

Figure 14 — Reference implementations for CCCB channels with PHD or SHD
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9 Cable requirements

9.1
This ¢

the reference implementation of clause 8.

In add
hardw
implen

This ¢
specif

1

< | >

C Information_channel
Informatien’channe

| KEY: = connection |

igure 15 — Reference implementationscfor CCCB channels with PHD and SHI

General

ause specifies the minimum requirements for cables as parts of links and chan

ition, it specifies-those cable requirements that provide compatibility with conn
re of clausey107 where required, as well as other cable requirements important
nentation of ‘generic cabling systems.

ause“does not provide the full set of cable characteristics, which is provided in
cations such as in the IEC 61156 series.

hels of

ecting
for the

cable

9.2

Cable performance for ICT

The minimum requirements are met with cables as specified in IEC 61156-5 and meeting the
Category 5 requirements in ISO/IEC 11801:2002. If a cable is shared by two or more ICT
applications additional requirements should be taken into account, which may be fulfilled by
Category 6 and Category 7 cables as specified in IEC 61156-5 and IEC 61156-6 respectively,

as wel

| as meeting the requirements in ISO/IEC 11801:2002.
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Cables used to implement ICT channels shall meet the minimum requirements for mechanical

characteristics specified

ISO/IEC 11801:2002 meet Table 8.

in Table 8. Cables

that

meet Category 5

requirements

Table 8 — Mechanical performance requirements for ICT and balanced BCT cables

in

Cable characteristics Units Value
1 Diameter of conductor mm 0,4t00,8°
2 Diameter over insulated conductor mm <1,6°
Number of conductors in a cable .
3 element per pair / perquad [2/4
4 Screen around cable element °© Optional
5 Number of cable pairs >4
Elements in a unit quads >2
6 Screen around cable unit °© Optional
7 Screen around cable °© Optional
8 Outer diameter of cable ° mm <90
e o installation./0 to +50
9 Temperature range C operatian: -20 to +60
10 Mm_lmu_m bendl_ng radius for pulling 8 times outer cable diameter
during installation
11 Minimum bending radius installed 4 times outer cable diameter
According to 3.5.9 of IEC 61156-1, of in
12 Fire rating accordance with national or local
regulations
13 Colour codin as required by local regulations or
¢ customer, preferred IEC 60708-1
14 Cable marking as required by customer
? Cofpductor diameters below 0,5 mm and\above 0,65 mm may not be compatible with all connecting hargware.
® Digmeters over the insulated conduCtor up to 1,7 mm may be used if they meet all other performance
requirements. These cables may net be compatible with all connecting hardware.
° Se¢ 11.4.
¢ Shéuld be minimised to,make best use of duct and cross-connect capacity. In case of under carpet cablle the
vallie is not applicable-:
®  Fol certain applications (e.g. precabling buildings in a cold climate) a cable with a lower temperature
bending performance of —30 °C may be required.
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9.3
9.3.1

Cable performance for BCT

Requirements for balanced pairs for BCT

- 51—

Balanced cables used to implement BCT channels exploiting the maximum distances
specified in Table 1 shall meet the minimum requirements specified in Table 9 together with
the category 7 requirements in 9.2 of ISO/IEC 11801:2002, and together with 3.3.2
(attenuation) for 1 MHz < f < 1 000 MHz and a minimum of 4 dB, as well as 3.3.7 (return loss)
of IEC 61156-7:2003-05 for 600 MHz < f< 1 000 MHz

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

Table 9 — Minimum transmission performance requirements BCT balanced pairs
No Electrical characteristics Units Frelc\q/lllj_:-,\zncy Requirement
3 | Minimum coupling attenuation dB
30 < f < 300 85
Connected to cable TV or
CATV 300 < 1 <470 80
470 < f < 1,000 75
Connected to 30 < f < 470 75
individual antenna 470-2(f <1 000 75

Any c4

ble used to implement BCT channels shall meet the minimum mechanical requirg

specified in Table 8.

ments
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9.3.2 Requirements for coaxial cables for BCT

Coaxial cables used to implement BCT channels exploiting the maximum distances specified
in Table 1 shall meet the minimum requirements of Table 10. See IEC 61196 series for
specifications of cables that meet these requirements.

Table 10 — Minimum electrical performance requirements for BCT coaxial cable

No Electrical characteristics Units Fre'c\qAL'J_lechy Requirements
1 Mean characteristic impedance Q 100 75+ 3
2 Minimum return loss (RL) on 100 m daB o =T <art 20

cable 470 < £ <1000 18
1000 < 1 <3 000 12:4fs
3 |[Maximum attenuation dB/100 m 1< /<3000 0,835 \/? +0,002 5
f=5 4,0
Informative values at key frequencies
f =10 4,0
f =100 8,6
S =200 12,3
1\='600 22,0
f =1000 28,9
f =2 400 46,9
f =3 000 53,2
4 |[Maximum (d.c.) loop resistance /100 m d.c 9
5 ||d.c. current carrying capacity A d.c 0,5
6 [|Operating voltage \% d.c 72
7 ||Power capacity w d.c ffs
8 [|Velocity ratio % >66
9 [|Minimum screening- attenuation dB
Connected to 30 < f <300 85
cable TV or CATV 300 < f <470 85
470 < f <1 000 85
1000 < f <3 000 ffs
Connected to 30 < f <470 75
individual 470 < 1 <1 000 75
antenna 1000 < f <3 000 ffs
10 | Maximum transfer impedance mQ/m f=5 7
f =30 1,2
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Any coaxial cable used to implement BCT channels shall meet the minimum requirements for
mechanical characteristics specified in Table 11 for compatibility with connectors specified in
clause 10.

Table 11 — Mechanical performance requirements for coaxial BCT cables

Cable characteristics Units Value
1 | Diameter of inner conductor ® mm 0,6 to 1,2
2 | Diameter over dielectric ® mm 3to6
3 | Outer diameter of outer conductor mm 3,51t06,5
4 Number of coaxial cable elements in a cable | pairs >1
5 ||Outer diameter of cable ® mm <11
c o installation: 0 to +50
6 ||Temperature range (e} operation: -20 to +60
7 !\/Imlmum bending radius for pulling during 10 times outer cable diaméfer
installation
8 ||[Minimum bending radius installed 4 times outer cable/diameter
9 [|Cable marking as required
@ C¢nductor diameters below 0,6 mm and above 1,2 mm may not.b€)compatible with all connpcting
hgrdware.
The two measured values using the IEC method shall be averaged and then compared to the lirit for
cdmpliance verification.
®  Should be minimised to make best use of duct and cross-cennect capacity. In case of under carpet|cable
the value is not applicable.
°  Fqr certain applications (e.g. precabling buildings in a cold-climate) a cable with a lower temperature
bgnding performance of —30 °C may be required.
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9.4 Cable performance for CCCB coverage area

Cables used to implement CCCB coverage area, assuming a maximum length of 50 m of
installed cable including all spurs, shall meet the minimum requirements for installed cables
specified in Table 12.

Table 12 — Minimum transmission performance requirements for CCCB
coverage area cables

Cable characteristics Cable performance Test Method
Information
Eal.e.c.tr.i.uLuh.a.La.c.Leristics at Frequency . Power | _ transfer
Il operating temperatures s kHz feeding | including cable
sharing
. _ 3.2.5[of
1 | Mutual capacitance nF/km max f=1 N/A 90 IEC 61156-1
. ) 3.2.1|of
2 | Makimum d.c. loop resistance Q/km d.c. 75 180. IEC 611156-1
Makimum d.c. resistance o 3.2.2|of
3 | untfalance % d.c. 1.5 1.5 IEC 6/1156-1

Cufrent carrying capacity

4 | perl conductor A d.c. 0,75 N/A To be met by
desigh
5 | Operating voltage \Y d.c. 72 72

. . - 3.3.2of

6 | Makimum attenuation dB/100 m f =100 N/A 2 IEC 61156-1
Capacitance unbalance \ 3.2.6 [of

7 | betlveen pairs pF/km SN N/A 500 IEC 6[1156-1,
. _ 3.2.6 |of

8 | Capacitance unbalance to earth pF/km f=1 N/A 3 000 IEC 611156-1
. _ 3.3.1of

9 | Makimum group delay ps/km f =100 N/A 5,5 IEC 611156-1
Mirfimum near end unbalance - 3.3.3 of

10| 4ttdnuation e /=100 N/A 40 IEC 6/1156-1

NOTE 1 The same pair may be used.for_power feeding and information transfer.

NOTE 2 Operating temperatures notmally are in the range of —20 °C to +60 °C.
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Table 13 — Mechanical performance requirements for balanced CCCB
coverage area cables

Cable characteristics Units Cable performance Test method
i a 3.4.1 of
1 Diameter of conductor mm 0,65to 1,0 IEC 61156-1
. . b 3.4.1 of
2 Diameter over insulated conductor mm <1,6 IEC 61156-1
3 Number of conductors in a cable per pair / 2/4 Visual
element per quad
4 Screen around cable element °© Optional Visuat
5 Number of cable elements in a unit Pairs >1 Visual
Quads | >1 Visual
6 Screen around cable unit ° Optional Visual
7 Number of cable units in a cable >1 Visual
8 Screen around cable core ° Optional Visual
; d, e 3.4.1 of
9 Outer diameter of cable mm <20 IEC 6115611
f o Installation®0 to +50 To be met py
10 |[Temperature range C Operation: —20 to +60 design
Minimum bending radius for pulling 3 . 3.4.8 of
™ |lduring installation &lnies outer cable diameter IEC 611561
12 [|[Minimum bending radius installed 4 times outer cable diameter ggsl?;nmet PY
According to 3.5.9 of IEC 61156-1
13 ||Fire rating unless otherwise, in accordance As applicable
with national or local regulations
. As required by local regulations or | To be met py
9
14 |[Colour coding customer, preferably IEC 60708-1 |design
15 ||cable marking As requwed by Iggal regulat|ons To pe met py
or national specifications design
# Comductor diameters abeve 0,8 mm may not be compatible with all connecting hardware.
®  Diameters of the insulated conductor up to 1,6 mm may be used if they meet all other performance
requirements. These cables may not be compatible with all connecting hardware.
° Ifit]is intendéd 10 use cables with screening, care shall be taken that the connecting hardware is propefly
dedigned te-terminate the screen.
¢ Shquld be-minimised to make best use of duct and cross-connect capacity.
® In dase’of under carpet cable the value is not applicable

For certain applications (e.g. precabling buildings in a cold climate) a cable with a lower temperature bending
performance of —30 °C may be required.

9 For cables with fewer cable elements than those specified in IEC 60708, pair colours should be consistent
with all pairs or quads specified starting from 1 up to the number of elements in the cable.
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10 Connecting hardware

10.1 General requirements
10.1.1 Applicability

This clause provides guidelines and requirements for connecting hardware used in a generic
cabling. For the purpose of this clause, a connector is a component normally attached to a
cable or mounted on a piece of apparatus (excluding an adapter) for electrically or optically
joining separable parts of a cabling system. Unless otherwise specified, only the performance
of connections is specified. For connectors used at TOs, BOs, COs, mating interfaces and
minimum performance are specified. For connectors at all other places only the minimum
performance is specified.

These| requirements apply to individual connectors, which include TOs, BOs{|COs,| patch
paneld, splices and cross-connects. All requirements for these components arejapplicaple for
the temperature range of —10 °C to +60 °C. Performance requirements do, hot incluhe the
effecty of cross-connect jumpers or patch cords. Requirements for cords“for ICT cabling are
provided in clause 13 of ISO/IEC 11801:2002.

In the|following tables, requirements are provided for a range ©f\frequencies. Performance
valueg at discrete frequencies are provided for reference only. The requirements listed for ICT
are an| excerpt from ISO/IEC 11801.

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
regulatipns. Examples include media adapters, impedance matching transformers, terminating resistofs, LAN
equipment, filters and protection apparatus. Such devices are’considered to be outside the scope of a|generic
cabling [and may have significant detrimental effects on netwerk performance. Therefore, it is important that their
compatipility with the cabling system and equipment be considered before use.

10.1.2] Location
Conngcting hardware is installed:

a) in|a home distributor (PHD/SHD) providing the cross-connections between g¢abling
supsystems and interconnections to application-specific equipment;

b) at the ACPs;
c) atthe TOs, BOs and-€O0s.

10.1.3] Design
In addjtion to its’primary purpose, connecting hardware should be designed to provide:

a) a| means to identify cabling for installation and administration, as descrihed in
ISO/UEC 14763-1;

b) a means to permit orderly cable management,

c) a means of access to monitor or test cabling and 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.

Any connections used at distributors shall meet the same performance requirements as those
specified in this clause.
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10.1.4 Operating environment

Performance of the connecting hardware shall be maintained over temperatures ranging from
—10 °C to +60 °C. Connecting hardware should be protected from physical damage and from
direct exposure to moisture and other corrosive effects. This protection may be accomplished
by installation in an appropriate enclosure for the environment according to the relevant IEC
standard.

10.1.5 Mounting

Connecting hardware should be designed to provide flexibility for mounting, either directly or
by means of an adapter plate or enclosure (e.g. on walls, in walls, in racks, or on other types
of distfibution frames and mounting fixtures).

10.1.6| Installation practices

The manner and care with which the cabling is implemented are significant factors|in the
perforfinance and ease of administration of installed cabling systems. Installation and cable
managdement precautions should include the elimination of cable stress as' caused by tgnsion,
sharp pends, and tightly bunched cables.

The cqnnecting hardware shall be installed to permit:

a) mjnimal signal impairment and maximum screen effectiveness (where screened cabling is
uged) by proper cable preparation, terminationr practices (in accordancg with
mpnufacturer’s guidelines) and well organised cable,management;

b) rogom for mounting equipment associated withithe cabling system. Racks should have
adequate clearances for access and cable dressing space.

In cahling pathways and in areas occupied by connecting hardware, cable bend [radius
requirgments in clause 9 shall be observed:

The Ffonnecting hardware shall Cbe identified according to the requirements of
ISO/IHC 14763-1. Planning and installation of connecting hardware for ICT cabling shquld be
carried out in accordance with ISO/IEC TR 14763-2.

NOTE 1 Some connections perform a crossover function between cable elements to meet the transmit/receive
circuit demands of the equipment attached to the cabling.

NOTE 2 Besides signal degradation, improper termination practices of balanced cable elements, screens|or both
may also create loop antenna effects resulting in levels of signal emissions that may exceed regulatory
requirements.

10.1.7| Marking and colour coding

In ordé¢r toumaintain consistent and correct point-to-point connections, provision shall bg made
to enstlre that terminations are properly located with respect to connector positions and their
corresponding cable elemenis. Such provisions may include the use of colours, alphanumeric
identifiers or other means designed to ensure that cables are connected in a consistent
manner throughout the system.

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

interfaces used for ICT channels shall comply with ISO/IEC 11801:2002.

Any connecting hardware used shall ensure that the channel requirements specified in

clause

7 are met.

When connectors are used at TOs, BOs, and COs the mating interfaces shall meet the

followi

ng specifications.

10.2.2

TOs

screer
for sc
conne

NOTE
homes.

Pin an

specified in Figure 16.

F

10.2.3

Mating interface for TO
for ICT: ICT connector: IEC 60603-7 series (including IEC 60603-7

reened connectors, IEC 60603-7-4, |IEC 60603-7-5 and IEC 60603-%-7 for sc
ctors.)

Some local codes or regulation may require a specific connector for a télephone outlet, esped

d Pair Assignments for the |IEC 60603-7 series conngetors for ICT applicatio

OUTLET POSITIONS )

Mating.interface for BO

o |E

The infrface at the BO shall be one of the following,

gure 16 — Pin(grouping assignments for IEC 60603-7 series outlet (front view)

1 for

ed/unscreened connectors, |IEC 60603-7-2 for unscreened connectors,(EC 606/03-7-3

eened

ially for

ns are

61076-3-104: Balanced rectangular connector for Balanced channels.

e |EC 61169-2: Coaxial connector of Type 9,52 for coaxial channels.

e |EC 61169-24: Coaxial connector (Type F) for coaxial channels.

NOTE National or local regulations may require another mating interface for BCT applications and may take
precedence over the specifications in this standard.
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Pin and pair assignments for IEC 61076-3-104 and |IEC 60603-7-7 style connectors for ICT
and BCT applications using a balanced BO are specified in Figure 17 and Figure 18.

AN
N

1 2 7 8

OUTLET POSITIONS
6 3 4 5

|| ||
\Y \Y

NOTE — The pin designations correspond to those of IEC 60603-7
series outlets.

Figure 17 — Pin grouping assignments for 61076-3-104 outlet, (front view)

NOTE - Pins labled 344, 5’ & 6’ for BCT correspond
to pins 3, 4, 5 & 6.respectively, for ICT.

Figure 18 — Pin grouping-assignments for IEC 60603-7-7 outlet (front view)

Figure]l 19 shows the conduetor assignment for mating interfaces of coaxial BOs.

Figurg 19 — Conductor assignment of IEC 61169-2 and IEC 61169-24 (Type F) connector

10.2.4 Mating interface for CO

COs for CCCB: CCCB connector interface is not specified in this standard.

10.2.5 Minimum performance requirements
10.2.5.1 General

Connecting hardware for use in distributors, TOs, BOs and COs shall meet the corresponding
performance requirements specified in the following tables.
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For connecting devices that provide cross-connections without patch cords or jumpers,
electrical performance shall not be worse than the equivalent of two connectors and 5 m of
patch cord of the same application group. Applicable parameters include insertion loss, input
to output resistance, input to output resistance unbalance, propagation delay, delay skew and
transfer impedance. In addition, crosstalk loss, return loss and unbalance insertion loss of
such devices are permitted to be worse than the minimum values specified in the following
tables but not more than 6 dB.

10.2.5.2 Mechanical characteristics

Connecting hardware intended for use with balanced cabling shall meet the requirements
specified in Table 14.
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Table 14 — Mechanical characteristics of connecting hardware
for use with balanced cabling

Mechanical characteristics

Requirement

Component or test

g ~
conductor diameters in the range of 0,8 mm to 1,0 mm.

standard
a) IcT Mating dimensions and gauging |IEC 60603-7-2,
IEC 60603-7-2, IEC 60603-7-3 ° | IEC 60603-7-3 °
. . . : Mating dimensions and gauging . b
Physical dimensions | BCT-B IEC 61076-3-104 " IEC 61076-3-104
| TO, B - - - -
E:Oél)y atTO, BO or BCT-C Mating dimensions and gauging | IEC 61169-24,
IEC 61169-24, IEC 61169-2 IEC 61169-2
CCCR :\:Isating dimensions and gauging fe
b) | Tefmination compatibility for balanced cables
Nominal conductor | !CT and BCT 0,5t00,65° -
digmeter - mm cceB 0,651t0 1,0
Patching d Stranded conductors -
Caple type Jumpers Stranded or solid conductors -
Other Solid conductors -
Nominal diameter of |ICT and BCT 0,7t0 1,4 °f
indulated conductor -
mrh CCCB 0,7 to 1,6
Number of TO 8 . . .
Visual inspection
copductors Other >2*n (n = 1,2,3/..)
Caple outer diameter | Outlet <20 i
mm Plug <9°¢
Mdans to connect screen n - Annex B and 11.4
c) | Mgchanical operation (durability)
Non-reusable IDC 1 IEC 60352-4
Caple termination oo saple IDC >20 IEC 60352-3
(cycles)
Non-reusable IRC.(plug) |=>1 IEC 60352-6
Jumper termination (cycles) >200" IEC 60352-3
Two pieces interface (cycles) (e.g. modular plug IEC 60603-7,
= >750 IEC 61076-3-104,
anfl socket)
level P1
@ For higher frequency pefformance the applicable IEC 60603-7 detail specification applies.
® In inlstallations where other factors, such as interoperability with 60603-7 series take preference over the
conmector sharing«oeffered in IEC 61076-3-104, also the interface specified in IEC 60603-7-7 may be used.
° Itis|not required{hat connecting hardware be compatible with cables outside of this range. However, when
cables with eonductor diameters as low as 0,4 mm or as high as 0,8 mm are used, special care shall be [taken
to epsure-compatibility with connecting hardware to which they connect.
¢ Conhectors used in work area cords and equipment cords shall also be compatible with stranded condugtors.
e USe of connactare havina an intarfaca Ao onanifiod in IEC 0NANR_ 7 ara aftan limitad ta ~ahlao hn\ling e |ated

It is not required that connecting hardware be compatible with cables outside of this range. However, when
cables with insulated conductor diameters as high as 1,6 mm are used, special care shall be taken to ensure
compatibility with connecting hardware to which they connect.

Applicable only to individual units.

If it is intended to use screened cabling, care should be taken that the connector is designed to terminate the
screen. Note that there may be a difference between connectors designed to terminate balanced cables with
overall screens only, as opposed to cables having both individually screened elements and an overall screen.

This durability requirement is only applicable to connections designed to administer cabling system changes

(i.e., at a distributor).
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10.2.5.3 Electrical characteristics

Connecting hardware intended for use with balanced cabling shall meet the following
performance requirements. Connecting hardware shall be tested with terminations and test
leads that match the nominal characteristic impedance of the type of cables (i.e. 100 Q or
120 Q) they are intended to support.

Connectors used for ICT applications shall at minimum comply with category 5 requirements
defined in ISO/IEC 11801:2002. Connectors used for BCT applications shall comply with the
requirements listed in Table 15, Table 16 and Table 22 together with the category 7
requirements defined in ISO/IEC 11801:2002. Connectors used for CCCB applications shall
comply with the requirements listed in Table 15 to Table 24.

Table 15 — Return loss (RL)

Eltctrical Frequency Requirement Tiest’standard
chargcteristics MHz BCT B BCT C CCCB
f =01 N/A N/A 30,0 IEC 60512-25-5
Minimum return loss (balanced, draft
g/;L) 1< f <100 - - NFA IEC 61169-2
1< £ <1000 68 — 20Ig(f) 23,0 N/A IEC 61169-24
1000 < f <2 000 N/A 23,0 N/A
2000 < <3000 N/A 23 — 7319(f/2000) N/A
f =01 30,0 N/A 30,0
Minimurn return loss
(RL) values at f=1 30,0 23,0 N/A
selected frequencies
(reference only) ® f =100 28,0 23,0 N/A
dB
f =1000 10,0 23,0 N/A
f =3 000 N/A 10,0 N/A

® Return loss (RL) at frequencies that'carrespond to calculated values of greater than 30,0 dB shall revert tp a
minimum requirement of 30,0 dB.
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Table 16 — Insertion loss

Electrical Frequency Requirement Test standard
characteristics MHz BCT B BCT C CCCB
S =01 0,10 N/A 0,10
Maximum insertion loss 1< £ <100
(IL)® </ N/A 0,1 N/A | |EC 60512-25-2
dB
1< £ <1000 - 1 N/A IEC 61169-1
/ 0’02\/-7 0. ! (coaxial)
1< £ <3000 N/A 0,021 N/A
S =01 0,10 0,10 0,10
Maximum insertion loss
IL) values at selected f=1 0,10 0,10 N/A
frequencies
informative) f =100 0,20 0,20 N/A
0B
f =600 0,49 0,49 N/A
f =1000 0,63 0,63 N/A
f =2 400 N/A 0,98 N/A
f =3 000 N/A 1,10 N/A
Insertion loss at frequencies that correspond to calculated values’/of less than 0,1 dB shall revert
to a requirement of 0,1 dB maximum.

Table 17 — Near end crosstalk (NEXT)

Requirement Test standard
Electrical characteristics Fre:\;]/lt:-lency
¢ cccB
Minimum NEXT > IEC 60512-25-1
dB N 80,0 (balanced)
Minimum NEXT values at selected
frequencies (informative) f =01 80,0
dB
Table 18 — Far end crosstalk (FEXT)
Requirement | Test standard
Electrical/characteristics Fre'(\]AT_lency
z CcCcCB
Z"E';”'m“m FEXT f =01 65,0 IEC 60512-25-1

Mipimum FEXT loss values at
selected frequencies (informative) f=0,1 65,0
dB
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Table 19 — Input to output resistance

Electrical Frequency Requirements Test standard
characteristics MHz CCCB
Maximum input to
output resistance * d.c. 100 lI'EeCs:t620a512_2
mQ

? Input to output resistance is a separate measurement from the contact resistance
measurements required in IEC 60603-7. Input to output resistance is measured to
determine the connector’s ability to transmit direct current and low frequency signals.
Contact resistance measurements are used to determine the reliability and stability of
individual electrical connections. These requirements are applicable to each conductor

dlnd to the screern, wnen present.

Table 20 — Current carrying capacity

Requirement Test standard
Electrical characteristics Fre;\q/llij_lency d
z cccB

IEC60512-3 Test 5b
Minimum current carrying (balanced);
capacity > ° d.c. 0,7
A MEC 61169-1

(coaxial)

@ Applicable for an ambient temperature of 60 °C.
b Applicable to each conductor.
¢ Sample preparation shall be as specified in the applicable document.

Table 21 — Propagation delay

Electrical characteristics Frequedcy Requirement Test standard
VARG cceB
Maximum propagation delay F =0, 10 IEC 60512-25-4
ns . > ,

Table 22 - Coupling and screening attenuation

Electrical Frequency Requirement Test standard
characteristics MHz BCT-B BCT-C CCCB

Minimum coupling
attenuation / Scfeening f =01 N/A N/A ffs EN 50289-1-14
effectiveness

. Individual 30 < f <470 75 75 N/A
antenna 470 < £ <1 000 65 65 N/A
Connected 30 < f <300 85 85 N/A

tocabte TV
or CATV 300 < f < 470 80 80 N/A
470 < f <1 000 75 75 N/A
1000 < f <3000 N/A 55 N/A
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Table 23 — Insulation resistance

Electrical characteristics Frequency Requirement Test standard
MHz cccB
Minimum insulation resistance d 100 IEC 60512-2 Test 3a, Method C
MQ ¢ — 500V d.c.

Table 24 - Voltage proof

Electrical characteristics Frequency Requirement Test standard
MHz cceB
Minimum voltage proof d.c. IEC 60512-2 Test 4a
\ Conductor to conductor 1 000
Conductor to test panel 1500

afety requirements and screening practices
General
cr to achieve most reliable safety and EM perforfmances the international sta

nced in this clause shall be considered. However, applicable national ang

regulations shall take precedence.

11.2

Coexistence with mains

Wherg CCCB, ICT or BCT cable share the.same pathways as mains power cables:

¢ splecial measures regarding dielectric strength between cables and cable element

to
e a
re

11.3

be taken into account;
barrier, a partition or physical separation in accordance with applicable rulg
Julations and performanpce‘requirements may be required.

Operational safety

The cdbling system specified in this standard and the equipment connected to it, shall

safe o

beration and_protection against electric shock during normal operation as well as

specified fault cénditions such as short circuits in the cabling or the attached equipment

Care ghall(be'taken that no part of the cabling system comes into contact with higher va
than JELY/ during or after the installation. This implies that the cabling system complig

the fol

hdards
local

5 have

s and

bnsure
under

ltages

bs with

H 1 e 1 £t H 4
UWITTy Ticulivdr SsdiTly TCTUUITTITITTILS.

To achieve the required protection against electric shock, SELV or PELV as defined in
IEC 60364-4-41 shall be used as the protective measure for the HES cabling.

NOTE 1

Some countries do not accept the use of PELV according to IEC 60364-4-41.

If for functional reasons a connection between SELV circuits and earth is required, this
connection shall comply with the requirements for protective impedance as described in
IEC 61140.

NOTE 2 Some countries do not accept connections via protective impedance.

Where a lightning protection is required, IEC 61024 applies.
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If a lightning protection system exists, the cabling system shall be integrated into this

protec

11.4
11.4.1

tion system.

Screening practices

General

This clause applies when screened cables or cables with screened elements or units are
used. Only basic guidance is provided. The procedures necessary to provide adequate
earthing for both electrical safety and electromagnetic performance are subject to national
and local regulations, are dependent on proper workmanship, and are at times only
accomplished with installation-specific engineering. Note that a proper handling of screens in
accordance with suppliers’ instructions will increase performance and satety.

11.4.2

Earthing

IEC TR 61000-5-2 should be considered. All screens of the cables shall be terminated ¢

distrib
bonde

NOTE 1

Ltor. Normally, the screens are connected to the equipment racks{rwhich are, i
i to building earth.

High working frequencies are best served with a meshed system.

The bgnd shall be designed to ensure that

a) th

e path to earth shall be permanent and of low impedance. It is recommended tha

equipment rack is individually bonded, in order to assUre the continuity of the earth

b) th
in
c) th

erconnected by it.
s bonding directs currents induced within,the generic cabling to earth for the p

off reducing interference from power lines\and other sources of disturbances. All e

el
w

bctrodes of different systems in thevbuilding shall be bonded together in acco
th local regulations to reduce effects of differences in earth potential.

NOTE 2 ITU-T K.31 should be taken into aceount.

The b

uilding’s earthing system (should not exceed the earth potential difference lin

1V r.m.s. between any two earth's on the network.

t each
n turn,

t each
path.

e cable screens provide a continuous earth path’to all parts of a cabling system that are

iIrpose
arthing
dance

hits of
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Annex A
(normative)

BCT channel levels
Cabling channels for BCT may be provided via balanced or coaxial cables.

Homes of different sizes may be subject to different signal levels delivered to the PHD. This
signal level may depend upon the distance to an antenna or an ENI of a cable TV system. To
support this variation in home sizes economically, two additional BCT channels with lower
insertipn loss are specified as shown in Table A 1

Table A.1 — BCT channels division

Name Units |BCT-H BCT-M BCT-L

Input signal level high medium low

Insertiop loss level high medium low

Insertioh loss value at 1 GHz dB 32 16,5 9

Max. reference length with coaxial cable m 100 50 25

Max. reference length with balanced cable | m 50 25 12,5

This takes into account that a number of BCT applications*supported by the generic ¢abling
specified in this standard use analogue technology, where signals are amplified rathgr than
regengrated and therefore can handle less of a difference in channel insertion losg than
digital|transmission.

See A

hnex C for details about these channels
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Annex B
(normative)

Link performance

General

This Annex contains performance requirements for installed cabling between test interfaces
for permanent links which do not constitute the entire channel.

This Annex specifies the minimum performance requirements for three permanent link

BCT 4
clause

The pg

NOTE

B.2

nd CCCB (only the part served by the area feeder cable). For channel model
5.

ssible test interfaces are specified in Figure 5 and Figure 11.

For the division of BCT links in BCT-H, BCT-M and BCT-L, see Annex C.

Performance requirements for ICT permanent links

5: ICT,
s, see

Permanent links for ICT shall meet the transmission’ performances specified in

ISO/IB
which
suppo

the link shall meet the Class E link requirementsias specified in ISO/IEC 11801:200

cable

The ¢
neede
charad

C 11801:2002 for Class D permanent links oversthe’ whole temperature rang
the cabling is intended to work. Where multiple Class D applications are
'ted over a common cabling link (i.e. using thetsame cables and connecting hard

haring, see also 9.3 of ISO/IEC 11801:2002:

1 to meet this performance requirement. In addition, they shall meet the mech
teristics specified in Table 8.

B over
to be
ware),
2. For

ables installed as part of such links “shall provide the transmission charactegristics

anical
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