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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR HOMES
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specialized system for worldwide standardization. National bodies that are members of ISO or IEC parti¢ipate
the development of International Standards through technical committees established by the respect
organization to deal with particular fields of technical activity. ISO and IEC technical committees collaboratg
fields of mutual interest. Other international organizations, governmental and non-governmentaly, ifJliaison W
ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical commiittee, ISO/IEC JT(

Publication as an International Standard requires approval by at least 75 % of the natiopal\bodies casting a vots.

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

and members of their technical committees and IEC or ISO member bodig€s for any personal injury, props

and expenses arising out of the publication of, use of, or reliance upon,-this ISO/IEC publication or any other I
ISO or ISO/IEC publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications
indispensable for the correct application of this publication.

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

is publication has been drafted,in accordance with the ISO/IEC Directives, Part 2.
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damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feps)
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ernational Standard ISO/IEC 15018 was prepared by subcommittee 25: Interconnection
ormation technology equipment, of“}SO/IEC joint technical committee 1: Informatipn
chnology.
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Introduction

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

as

Information and Communications Technologies (ICT);
Broadcast and Communications Technologies (BCT);

Commands, Controls and Communications in Buildings (CCCB);

shown in Figure 1, and it is intended to guide installations in new buildings or

re

Th
ap
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re

Generic cabling realised accaerding to this standard:

a)

b)
TH

| 4 (Lol H 4 £ 4+l H N 4 4+ 4+ ‘b ot 'y [ 4 AV
UTUTOTTITITTINO . (UAUTITTy To a pJait UT T T olruviutTc uidt oUppuUTto TIVITIC Oy otTIITo. )

is standard also applies where cabling is installed to support only one or two of the) thr
plication groups listed above.

[4%
D

is standard specifies a generic cabling infrastructure based upon balanced cabling and{or

axial cabling. ICT channels specified in this standard include optical fibre. The wider use|of

re optical cabling in a home is for further study.

ese groups of applications may also be supported by different types of cabling, which may
subject to other standards. For example, ISO/IEC 11801 specifies generic cabling for ICT
plications in general for the office environment. While the, cabling structure and reference

plementations are matched to the home environment)din this standard, the channel

rformances specified for ICT are identical to those specified in ISO/IEC 11801.

is standard specifies a generic cabling for a home\that may support ICT, BCT and CC(CB
plication groups. Because it is designed to .cover the three major groups, the cablipg

stem may be installed prior to the selection of specific applications. The home may contain

e or more buildings (e.g. farm) or may be within a building which contains more than ope
me (e.g. one home in a multi-dwelling building).

e campus or backbone cabling ¢énnecting individual homes is built according to the
evant standard (for instance ISOAEC 11801 or IEC 60728).

allows deployment ofrarwide range of applications without changes to the fixed cabling
infrastructure;

provides a platfarm to support moves, adds and changes of connectivity.

is standard proyides:
users with’an application-independent generic cabling for applications run in homes;
usersswith a flexible cabling scheme such that changes are both easy and economical;

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

refurbishment;

industry and applications standardisation bodies (e.g. ITU-T, ISO/IEC JTC 1/SC 6,
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;

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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Generic cabling for
ICT and BCT

Cco

—

)

L

2

= =

® O

SNS) o)

25 pE]e

T e 5

C o <

] O

o ollo
= o||o
& 5]
<

ENI |

KEY:

Items out of scope of this standard

Figure 1 — Overview of a generic cabling for home
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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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1

Information technology - Generic cabling for homes

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);

TH

cabling with respect to:

a)
b)
c)
d)
e)
f)

Al
ar

re
th

Nd
thi

Nd

2

TH

Broadcast and Communications Technologies (BCT);
Commands, Controls and Communications in Buildings (CCCB).

specifies cabling that comprises one or more of the following:
balanced cabling;
coaxial cabling;

optical fibre cabling.

e standard specifies the requirements for the design and configuration of the gene

structure and topology;
minimum configuration;
performance requirements for permanent links and-channels;
density and location of connection points;
interfaces to application-specific equipmentiand external networks;
coexistence with other building services:
hough safety (electrical, fire, etc.)~and electromagnetic compatibility (EMC) requiremer
b outside the scope of this International Standard and are covered by other standards a

gulations, information given in this International Standard may be of assistance in meeti
bse requirements.

TE 1 National regulations @nd-local codes may preclude carrying certain services on the cabling specified
5 standard.

TE 2 e Testrequiregments in this standard are for system designers.
e The installation tests should be decided between supplier and customer or according to the relev
installation’guide.

Normative references

e following referenced documents are indispensable for the application of this docume

-

c

ts
nd

in

Ant

nt.

Fd

r(dated references, only the edition cited applies. For undated references, the latest editi

on

of

the referenced aocument (Inciuding any amenaments) 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

IE

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


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

-12 - 15018 © ISO/IEC:2004(E)

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

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

IEIC 60512-25-2, Connectors for electronic equipment — Tests and measurements"<-Part 2512:
Tast 25b — Attenuation (insertion loss)

IEIC 60512-25-4, Connectors for electronic equipment — Tests and measurements — Part 2514:
Tgst 25d - Propagation delay

IEIC 60512-25-5, Connectors for electronic equipment — Tests and nieasurements — Part 2515:
Tgst 25e — Return loss’

IEC 60512-3, Electromechanical components for eléctronic equipment; basic testing
prpcedures and measuring methods — Part 3: Current-carrying capacity tests

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

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

IEIC 60603-7-2, Connectors_forselectronic equipment — Part 7-2: Detail specification for 8-wjay
urishielded free and fixed,cennectors, for data transmission with frequencies up to 100 MHz

IEIC 60603-7-3, Connectors for electronic equipment — Part 7-3: Detail specification for 8-wjay
sHielded connectots)for frequencies up to 100 MHz'

IEIC 60603-754,Connectors for electronic equipment — Part 7-4: Detail specification for 8-way,
urishielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz
(QAT 6;-unshielded)’

ay,
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

IEIC 60966-2-6, Radio frequency and coaxial cable assemblies — Part 2-6: Detail specificatipn
for cable assemblies for radio and TV receivers — Frequency range 0 to 3 000 MHz,
IE|IC 60169-24 connectors

IEIC 61024 series, Protection of structures against lightning

IEIC 61076-3-104, Connectors for electronic equipment — Part 3-104: Regtangular connectars
— Detail specification for 8 way, shielded free and fixed connectors for data transmissions wjth
frequencies up to 600 MHz minimum

IEIC 61140, Protection against electric shock — Comman’ aspects for installation ahd
equipment

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

IEIC 61156-1, Multicore and symmetrical pair/quad cables for digital communications — Part|1:
Generic specification

IEIC 61156-5, Multicore and symmetricakpair/quad cables for digital communications — Part|5:
Symmetrical pair/quad cables with transmission characteristics up to 600 MHz — Horizonfal
flgor wiring - Sectional specification

IEIC 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 arga
wiring - Sectional specification

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

IEC 61169~1, Radio-frequency connectors — Part 1: Generic specification — Genelal
requirements and measuring 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)

IS

IS

IS

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

O/IEC 14763-1, Information technology — Implementation and operation of customer
premises cabling — Part 1: Administration

pn

IT
sy

EN
El
h4g

Fd

ag
Sy

ag

pd
B(¢

i Definitions

r the purposes of this International Standard, the following definitions apply.
1

plication

stem, with its associated transmission method, that is supported by cabling
.2

.3

.4

cpantion faonhioolo g Liaa. H o naration of ~piofo o
OTTTTatrorT tCCTrmToTogy TTTOTCTITCTITATTOT (=4 O CTatrorT o1 CUotTUTT

Part 2: Planning and installation

U-T K.31, Bonding configurations and earthing of telecommunication installations inside
bscriber's building

N 50289-1-14, Communication cables — Specifications for test methods — Part 1-1
pctrical test methods — Coupling attenuation or screening attenuation of connecti
rdware

Definitions and abbreviations

plication outlet
int at which equipment may be_connected to the generic cabling in support of ICT and
T application

ea connection point(ACP)
int at which coverage area cabling is connected to area feeder cabling

bz
c

[1I$O/IECS11801]

3.1.5

lanced cable
ble consisting of one or more metallic symmetrical cable elements (twisted pairs or quad

er

4:

or

s)

br

oadcast and communications technologies (BCT)

group of applications including sound radio and TV

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

3.1.6

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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3.1.7

cable element

the smallest construction unit (for example balanced pair, balanced quad, coaxial pair or
single optical fibre) in a cable; a cable element may have a screen

3.1.8

cable 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

cdbling
syjstem of telecommunications cables, cords, and connecting hardware that can support the
cdnnection of information technology and other equipment

3.1.10
channel
end-to-end transmission path connecting any two pieces of application-spécific equipment

NQTE 1 Channels specified in this standard are within the boundaries of generie~cabling and may only comprjse
papsive components.

NQTE 2 A channel may use one or more pairs, may share a pair with another channel, e.g. power feeding gnd
infprmation may run over the same pair.

3.1.11

cqaxial pair

a |uniform transmission line consisting of two cylindrical conductors with the same axis
[s¢e IEC 60050, term IEV 151-12-39]

3.1.12

cqgmmands, controls and communications in buildings (CCCB)

grpup of applications such as appliance*coehtrol and building control

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

3.1.13

cqnnection

mated device or combination/of devices including terminations connecting two cables or cable

elements in a not permanent way

3.1.14

cgnnector sharing
ahjility of a caonnector to accept multiple plugs in one socket such as 4 one-pair plugs in ong 4
pdir socket'while maintaining the required performance; this may also be achieved by meahs
of|lan external adapter

3.145
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 with the
help of a third cable, a patch cord or a jumper cable.
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3.1.17
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

co

rd connecting equipment to a distributor

[ISO/IEC 11801]

3.
eq
in

NQ

hg
pH

Nd

hg
el
IS

in
ar
te

Nd

in
cO
dg

3.
in
te
to
[19

NQ

TE An application outlet is an example of an El.
.11.20
me
ysical structure used as a dwelling place, such as a house or an apartment
TE This may be an individual building, part of a larger building or more than‘one building.
.21
me electronic system (HES)

.22

.23

1.19
uipment interface (EIl)
erface at which application specific equipment is connected to the cabling

pctronic  systems  within  homes that are interconnected in accordance w
O/IEC TR 14543

formation and communications technologies (ICT)
bup of applications using information and communications (telecommunication
chnologies

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

fercom
mmunication system for.\oice and optionally video, internal to the premises often includi
or opening functions

1.24

ferconnect

chnique enabling equipment cords (or cabling subsystems) to be terminated and connect
the cabling{subsystems without using a patch cord or jumper

O/IEC11801]

TE”Nncoming or outgoing cables are terminated at a fixed point.

s)

E

OHEC 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
network 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

optical fibre cable (or optical cable)

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

3.1.28
pathway
facility dedicated to the placement of cable or area reserved for the placement of cable

3.1.29

pdrmanent link
trgnsmission path between two mated interfaces of generic cabling, excluding equipment
cagrds, work area cords and cross-connections, but including the connecting hardware) at each
erld

3.1.30
primary home distributor (PHD)
the primary distributor within a home where cables terminate

3.1.31

remote power feeding
the supply of power different from mains power to application-specific equipment via cabling
specified in this standard

3.1.32

regquirement to be met by design
refjluirement which may be met by calculation ;@nd selection of appropriate materials apd
ingtallation techniques, where either there is no,teést method specified that allows verificatipn
or|there is no requirement for verification by tésting

3.1.33

sdreened balanced cable

bglanced cable with an overall screen and/or screens for the individual elements
[I$O/IEC 11801]

3.1.34

sgcondary home distributor (SHD)
oftional distributor ~used to provide additional infrastructure flexibility and/or alloc3te
transmission equipment between the primary home distributor and coverage areas (e.g. for
hgmes with multiple‘floors)

3.1.35
space
arpa or volume defined by markings or fittings intended for the containment of connectipg
hgrdware

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
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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

BCT C 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 Communications in Buildings
CCTV Closed Circuit TV

CO Control Outlet

d.c. direct current

El Equipment Interface

EUFEXT Equal Level\Ear End Cross-talk attenuation (loss)
EMC Electromagnetic Compatibility

ENI Extermal Network Interface

EQP Transmission Equipment

FEXT Far End Cross-talk

ffg 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 Optical Fibre

PELV Protective Extra Low Voltage

PHD Primary Home Distributor

PS Power Source

PS ACR Power Sum ACR
PS ELFEXT Power Sum ELFEXT

r.m.s. root mean square

SEtvV—Safety Extratow Voitage

Sk

TH

Tl
T(
T

4

Fd

b)
c)

d)

f)

g)

1D Secondary Home Distributor
Terminal Equipment

Test Interface

D Telecommunications Outlet
Television

Conformance

r a cabling installation to conform to this International Standard the following shall apply.

The cabling shall support ICT applications.

The structure of cabling in support of ICT applications shall conform to the requirements
clause 5.

The structure of cabling in support of BCT applications shall conform to the requiremen
in clause 5.

The structure of cabling in support of CCEB applications shall conform to the requiremer
in clause 6.

The interfaces to the cabling at the-TO and the BO shall conform to the requirements
clause 10 with respect to mating.interfaces and performance.

Connecting hardware at other places in the cabling structure shall meet the performan
requirements specified in«clause 10.

All channels and linksshall meet the necessary level of performance specified in clause
and/or Annex B respectively. This shall be achieved by one of the following:

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

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

8)Y using the reference implementations of clause 8 and compatible cabling componer

h)
i)

n

he
ed
nk

al

conforming to the requirements of clauses 9 and 10, based upon a statisti

approach of performance modelling.
System administration shall meet the minimum requirements of ISO/IEC 14763-1.

Regulations concerning safety and EMC shall be met as applicable to the location of t
installation.

he
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5 Structure of the generic cabling system to support ICT and/or BCT
applications

5.1 General

E)

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 functional elements of generic cabling are as follows:

e [ primary home distributor (PHD);

e | primary home cable;

¢ [ secondary home distributor (SHD);
e | secondary home cable;

e | application outlet (TO or BO).

NQTE The SHD and secondary home cable are optional functional elements.

The type and number of functional elements used depends upon the type of premises and t
agplication group(s) served. It is possible to combine\ multiple functional elements into
simgle element.

THe functional elements used within a given implementation of a generic cabling system ¢
cannected together to form cabling subsystems. The connection of equipment at t
afplication outlets and distributors supports‘applications.

Equipment is not included within the“functional elements. The accommodation of functior
elements and the facilities for co-lecation of equipment and functional elements are discuss
in[5.7.

5.3 Cabling subsystems for ICT and BCT
5.3.1 General

Generic cabling séhemes to support ICT and/or BCT applications contain a maximum of t
cabling subsystems: the primary home cabling subsystem and the secondary home cabli
subsystem, as‘shown in Figure 2.

he

re
he

al
ed

VO
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EQP
[c]
PHD TO/BO
c [l
4|C 1
1
1
1
i
1 1
1 1
Netwaork g Primary ~
access home
cabling cabling
subsystem
Generic cabling system
| KEY: = connection
EQP
{c]
PHD SHD TO/BO
4[C 1 1
1 1
i |
1 1
t 1
1 1 1
1 1 1
Network Primary Secondary
access home home
cabling cabling cabling
subisystem subsystem
Generic cabling system
KEY: = connection
NQTE The dotted elements represent the boundaries of functional elements and not the enclosure that contajns
thg functional elements.
Figure 2 — Structure of the generic cabling system
The composition of the subsystems is described in 5.3.2 and 5.3.3. Conformance to this
sthndard 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.

Nd
thg

TH

W
S€

TH

.B.2 Primary home cabling subsystem

PHD
Equipment cord Cabling subsystem
EQP I:(ﬂ q pu @ ¢ Y
=1
1Cr
Network access cabling Cabling subsystem
SHD
Equipment cord Cabling subsystem
EQP I:C] q pU @ J Yy
{c]
. =] .
Cabling subsystem Cabling subsystem

Interconnect model

SHD

Ic &1
{cl —\ / < -
Cabling subsystem Cabling subsystem

Patch cord/jumper.

Cross-connect model

KEY: = connection

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

Figure 3 — Interconnect and cross-connect models

e primary home cabling subsystem extends from the PHD to the application outlet.

hen an SHD js\used, the primary home cabling subsystem extends from the PHD to the

condary home-cabling subsystem.

e subsystem includes:

the-primary home cables;

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

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);

any interconnection to application-specific equipment at the PHD;
any cross-connection to network access cabling at the PHD;
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 subsystem includes:

¢ | the secondary home cables;

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

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

e | any cross-connection at the SHD;

e | TO or BO.

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 gre
afplication-specific.

5.4 Cabling structure for ICT and BCT applications

Fgr generic cabling to support ICT and/or BET 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)

Flgure\4-— Hierarchical structure of a generic cabling system in support of ICT and BGT
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 outle
Test interfaces to cabling are located at the ends of each subsystem.

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

E)

ts.

he

Transmission and terminal equipment are generally connected to the equipment interfa
uging an equipment cord.

Primary home cabling subsystem

A

El El
|
oH ! b
Eap [t} J fc] c
4 4 TO/BO ;
| | f. ot
TI TI Tl Tl
Secondary home cabling subsystem
El El
|
= { o
eap [t} \J ic] c
A A TO/BO 4 ’
I | T T
TI TI Tl Tl

»d
L]

A

Primary home cabling' subsystem

Secondary home cabling

ce

El El EI subsystem El
| o
PHD v SHD vy l
1 1 [ M 1
1 1 1 1 1
Eap ¢} \ i<} Oyt c
A A 9 roBoy
I I [ T T
Tl TI TI TI TI TI
| KEY: = connection El Equipment interface Tl Test interface |
NQTE”\ ‘The dotted elements represent the boundaries of functional elements and not the enclosure that contajns
thg 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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5.5.2 Channel and permanent link

5.5.21 Channel

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

Cco

mprising passive cabling components between:

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

sender(s) and receiver(s) or between power source and associated load of application-

Fd
s

o

It
fo
cOo

TH

TH
th

TH

pd
m

W
by
aq

5.

If
of

If
th
sh

Th

TH

specific equipment.

r cabling to support ICT and/or BCT applications, the channel consists of the home cabli
bsystem(s) together with the equipment cord(s), as shown in Figure 6.

s important that the cabling channel is designed to meet the required class _of performan
 the applications that are to be run. The performance of the channel excludes t
nnections at the application-specific equipment.

e transmission performance of channels is detailed in clause 7.

e creation of a channel between two application outlets via a passive cross-connection

e maximum channel lengths for each application group are dependent upon t
rformance of the cable and connecting hardware used (see Table 1 and Table 7
bximum channel lengths using the reference inmplementations of clause 8).

here the performance requirements of an‘application allow, longer channels may be form
the passive connection of cabling subsystems together with equipment cords whg
propriate.

5.2.2 Permanent link

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

there is an SHD,.the permanent link consists of the primary or secondary home cable a
b termination ofthat cable at the SHD and the PHD or the application outlet respectively
own in Figure 6/

e permanent link includes the connections at the ends of the installed cabling.

e-dransmission performance of permanent links is detailed in Annex B.

b distributors is allowed provided that the relevant chanpél performance of clause 7 is mef

ce
he

at

on
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Permanent link

Permanent link

Channel

h 4

SHD

Permanent link

S e

Channel

Permanent link

Channel

Permanent link

Nd
thdg

5.

PHD < > SHD - >
1 1 1 I
! | : | | :
[ Hor & E (e} U fc] T e
I ! 5 TO/BO :
| g »!
= Channel I

KEY: = connection

TE The dotted elements represent the boundaries of functionalrelements and not the enclosure that conta
functional elements.

Figure 6 — Channels and permanent links within the home

5.3 Network access cabling

Network access cabling is presented at-the PHD as shown in Figure 7.

In
be

In
lo

W

premises containing a single home the network access cabling provides the connecti
tween the external network.interfaces (public or private) and the PHD.

premises containing-muliiple homes the network access cabling may, subject to national
Cal regulation, alsoprovide the connection between:

individual homes'in the same premises;

premisesexternal network interfaces (public or private) and the PHD in each home.

hen used” to provide a direct connection between the generic cabling system and

external’network interface in the home, the performance of the network access cabling shol

be

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

| e

| e

or

an
Id

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

rk

BEF
ENI
Network _._:.
Single home access » 4 Netwol

with cabling access
Secondary Home Distributor cabling

\PHD}

Single home il

without
Secondary Home Distributors
I, T
J \Ii’HD,‘
BEF
ENI BEF

e
ENI

Network Network Network Network ENI 4

I I
pccess access External services ~access access External services External services
abling cabling cabling cabling

NOTE Some network access cabling uses bus structure.
Figure 7 — Examples of interconnection of home and network access cabling
5.5.4 External network interface

Connections to external networks for the provision of external telecommunications servic
are made at external network interfaces. The location of external network interfaces,
present, and the facilities required may be specified by national, regional, and lo
regulations. The service provider(s),’shall be contacted to locate the external netwq
inferface(s).

5.6 Accommodation of fuhctional elements
5.6.1 Distributors
5.6.1.1 PHD

Each home shalhbe served by one PHD. The physical volume of the PHD depends upon t
cdmplexity ofithe infrastructure being served.

The PHD:shall be located in a designated area with adequate access and space to house t

es

if
al
rk

cdbling, the transmission equipment and to enable management of the cabling connectior
Tﬂ PHD sf ; . f lication- i ;

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
house the cabling, the transmission equipment and to enable management of the cabli
connections. SHDs shall be provided with access to the mains power required for t
application-specific equipment.

to

ng
he
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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
ICIT applications and one BO for BCT applications.

It should be noted that in certain cases an application outlet within a coverage area may pe
located on the external surface of the building or in a separate building within the)premises
(see Figure 8).

in

The cabling provided to a coverage area shall be for ICT and/or BCT channels, as specified
clause 7:

e [ at least 4 balanced pairs within at least one cable capable of Supporting ICT channels|in
accordance with 7.2. For channels exploiting the maximum length specified in Table 1, the
cable shall be either an ICT cable in accordance with 9.2-or a balanced BCT cable|in
accordance with 9.3.1;

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

e | at least 1 balanced pair within at least one balanced BCT cable capable of supportipng
BCT channels in accordance with 7.3. For’\channels exploiting the maximum length
specified in Table 1 this cable shall be a balanced 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.
For channels exploiting the maximum length specified in Table 1 this cable shall bel a
coaxial cable in accordance wjth\9.3.2.

All cable elements within a coverage area shall be terminated at application outlets. A cable
element shall not be terminated at more than one application outlet. (This does not mepn
impedance matching.)

NQTE 1 Cabling configdrations beyond the application outlet that provide such connections (e.g. physical bpls)
ar¢ application-specifiezand not within the scope of this standard.
NQTE 2 Where thé pairs are provided to an application outlet by more than one cable, care shall be exercised to
enpure that the channel requirements of clause 7 are met.

AdditionaNbalanced cables (for ICT and/or BCT applications) or coaxial cables (for BCT
afplications) 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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ENI
T0/B0|
PPD) To/B0|
BEF
11989
——————roeq]
Single home

comprising two buildings

Figure 8 — Interconnection of home cabling subsystems

5.5.3 Cable pathways

Cables are routed using pathways. A variety of cable management-systems can be used
support the cables within the pathways including trunking and“ducting (see IEC 6108

cgnduit (IEC 61386) and tray (IEC 61537). Information concéerning pathways serving I

cdbling is provided in ISO/IEC 18010.

Pathways shall accommodate the minimum bend radii of:the cables to be installed. Where t
pdthways are to contain more than one cable type,“then the largest minimum bend radi
shall apply.

Where space available to pathways is limited;, the sharing of cables for multiple applicatio
may be considered (see 5.7.2.4).

to

CT

The pathways used shall match the ¢abling topology. If not all of the cabling specified in this

standard is pre-installed, pathways allowing future installation of cables should be provid
for all cabling subsystems. In thisCase, the pathways shall be sufficient in cross-section a
shall provide access to ease the installation of additional cables.

A|generic cabling may-be-located adjacent to mains cabling subject to the requirements
ngtional or local regulations and clause 11.

Where ICT andfor BCT cables are to be installed in the same pathways as mains pow

cables the requirements of 11.2 shall be observed.

5.f Dimensioning and configuring

ed
nd

of

er

5.74 Distributors

The design of distributors should ensure that the lengths of patch cords, jumpers a

nd

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
the following restrictions:

to
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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 m
require a mix of cabling media and types;

e national, regional, and local regulations or service provider instructions may restrict t

ay

he

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.
NQTE Reference implementations are not intended to restrict the use of shorter lengths.
5.7.2  Application outlets
5.7.2.1 Hierarchy
Fqr cabling supporting ICT applications only, the application outlet is termed the TO |in
aqcordance with the ISO/IEC 11801. A TO may alseobe used to support BCT and CCCB
afplications where appropriate.
Fqr cabling supporting BCT applications, thesapplication outlet is termed the BO and uses
cannecting hardware specified in 10.2.3. A\BO may also be used to support ICT and CCCB
applications where appropriate.
5..2.2 Telecommunications Outlet (TO)
The TO shall be located in readily accessible locations in the room, depending on the design
of|the building and subject {e.the requirements of national and local regulations.
Each TO should be tenminated in accordance with 10.2.2 using 4-pairs. 2 pairs per TO may pe
ugded as an alternative to 4 pairs. However, this may require pair reassignment and will not
support some applications. Care should be taken that the initial pair assignment, and gll
subsequent changes, are recorded (see ISO/IEC 14763-1 for details of administratipn
refuirements), Pair reassignment by means of inserts is allowed.
5.7.2.3 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
means of inserts is allowed.

Each BO using coaxial BCT cable shall be terminated in accordance with 10.2.3.

by
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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.
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V.4 Building entrance facilities

A General

R Functional elements

7.3 Equipment cords

uipment to the cabling at distributors and at application outlets, shall be taken into."accol
the design of the channel. Assumptions have been made concerning the length and t
nsmission performance of these cords; the assumptions are identified whenyrelevant. T
rformance contribution of these cords shall be taken into account in_the design of t
annel. Clause 7 provides guidance on cord length for reference implementations of cabli
accordance with this clause.

m antennae) enter buildings and a transition is made to-internal cables.

tional or local regulations should be consulted to determine any additional requiremer
ere external cables are terminated within the building entrance facility.

Cabling to support CCCB applications

plications. Where the functiohal elements differ from those of clause 5, this clau
scribes how the functional elements are connected together to form subsystems a
bntifies the interfaces at«which application-specific components are connected to t
neric cabling system infrastructure.

order to support-€CCB applications the following set of functional elements is specified:
primary heme distributor (PHD) (see clause 5);
primary~home cable (see clause 5);

secandary home distributor (SHD) (see clause 5);

is clause identifies functional elements of the generic cabling system to support CCC

e performance contribution of the equipment cords, used to connect applicationyspecific

nt
he
he
he

ng

ilding entrance facilities are required whenever network <access cables (including cables

se
nd
he

area feeder cable:

area connection point (ACP);
coverage area cable;
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

Generic cabling systems to support CCCB applications contain a maximum of three cablipg
subsystems: the primary home cabling subsystem (where a SHD is used) as specified |in
clause 5, the area feeder cabling subsystem and the coverage area cabling subsystem gs
shown in Figure 9.

The composition of the subsystems is described in 6.3.2 and 6.3.3.

THe distributors and the COs 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 ACPs adopts an interconnect approach
(see Figure 3).

EQP
[c]
ACP CcO
4'23 1 1
1 1
PHD/SHD ' '
| i i
1 1 1
Network n Area feeder cabling | Coverage area'
access subsystem subsystem
cabling/
primary home
cabling
subsystem

Generic cabling system

KEY: = connection

NQTEA The dotted elements represent the boundaries of functional elements and not the enclosure that contajns
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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e any interconnection to application-specific equipment at the PHD or SHD;
e any cross-connection at the PHD or SHD;
e 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
THeToverage area capting subsSysStenT extends from the ACPto the COs.—The subsystem
in¢cludes:

e | the coverage area cables;

¢ [ the mechanical termination of the coverage area cables at the ACP;
¢ | the mechanical termination of the coverage area cables at the COs;

e | the mechanical termination of the coverage area cables to each other at other places
within the subsystem;

e | the COs.

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

v
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

Fqr CCCB applications, the~area feeder cabling shall have a star topology from the distribufor
to|the ACP.

The coverage area.cabling may be installed in any of the topologies shown in Figure 10.
Where permitted-by the application, loops shall be closed by a connection only at easjly
adcessible points.(e.g. the ACP or at distributors).

6.p Interfaces

6.p.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
eap [t} \J ic] fc] q e
11 1 1 1
H ! ACP CO\as
T T T termination T
T T Tl Tl
KEY: = connection El Equipmentinterface Tl Test interface |

NQTE The dotted elements represent the boundaries of functional elements and not the enclosure that contajns
thg functional elements.

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

6.5.2 Channel and permanent link
6.5.2.1 Channel

The channel is any signal trapsmission path or power feeding path comprising passive cablipng
cdmponents between:

¢ [ connections to the-network access cabling and application-specific equipment;
¢ [ sender(s) and“receiver(s) or between power source and associated load of applicatign-
specific equipment.

Fqr cabling to support CCCB applications, the channel consists of the area feeder cablipg
subsystemrand/or coverage area cabling with the equipment cord(s), as shown in Figure 12.

It [s-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

T . . L
cgble at the ACP and the PHD or SHD respectively, as shown in Figure 12.

The permanent 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

< > hardware

i i or
'IDHD/SHD E E TE termination .

[z0p —— —@ il :
1 1 1 1
H ACP :
< !
v L}
Channel

CO as CO as

connecting connecting

hardware hardware

or or
, TE termination TE termination .
1 1
: i
1 1
I »l
' Channel :

KEY: = connection

NQTE The dotted €lements represent the boundaries of functional elements and not the enclosure that contajns
thg functional elehents.

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.
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6.6 Accommodation of functional elements
6.6.1 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.

Rllevant application standards and manufacturers® instructions shall be consulted™\Wwjth
reference to safety aspects of power feeding. Care shall be taken when using muiti-unit [or
byndled cables due to the possible rise of temperature within the cabling components that
may degrade channel performance.

ThHe area feeder cabling to each ACP shall be a 4-pair balanced cable capable of meeting the
pgrmanent link performance requirements of Annex B.2, enabling ¢the’ delivery of ICT
apgplications if appropriate connecting hardware is used at the distributorand the ACP.

6.5.2 Control Outlets (COs)

The number and distribution of COs shall correspond to the-size and function of the coverage
arpa.

A |CO should be located at, or near, all potential locations of CCCB terminal equipment|to
fagilitate direct termination of CCCB terminal equipment.

It should be noted that in certain cases the terminal equipment connected within a coverage
arpa may be located on the external surface\of the building or in a separate building within the
premises.

6.5.3 Cable pathways

Where CCCB, ICT and/or BCT ¢tables are to be installed in the same pathways as mains
pdwer cables, the requirements of 11.2 shall be observed.

NQTE Based on local regulations or practical considerations, it may be necessary or advisable to have two
pafrallel pathways (one for mains, one for information; or one for mains and CCCB, one for ICT and BCT) eyjen
thqugh this standard spécifies one.

6.f Dimensioning and configuring
6.y.1 Distributors

Distributors shall be located such 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 length of the area
feeder cabling permanent link shall not exceed 90 m and the total length of coverage cabling
shall not exceed 50 m.

National, regional, and local regulations or service provider instructions may restrict the
maximum channel length between the COs and the ENI.

6.7.2 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
multiple COs within a coverage area.

6.7.3 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
fufther study.

6.7.4 Equipment cords
S¢e 5.7.3.

6.7.5 Building entrance facilities
Sge 5.7.4.

7| Performance

7.1 General

This clause specifies the minimum performance of a cabling system with channels for three
grpups of applications: ICT, BCT and CCCB. The minimum channel performances specified|in
th|s clause are independent of the length of the(channels, are determined by applicatipn
reguirements and shall be met at all intended channel operating temperatures.

Specification of channel performances is -based on the minimum performance of the mgst
dgmanding application of an application group for each transmission characteristic. In genefal
a channel specified for an application.group with higher requirements supports applicatiohs
with lower requirements. Less demanding applications of a higher group may also uge
channels aimed at a lower group,‘'as shown in Table 2.

NOQTE 1 The channel performancetspecified in this clause is the best performance an application may expect frpbm
thg worst channel that meets this )standard if the design is intended to use any channel that conforms to this
stgndard.

NQTE 2 In case an application exploits a number of channel characteristics that are interrelated, it may not|be
popsible to reach all limits)concurrently, as each value is a separate limit. For example, with a current carry|ng
capacity of 175 mA, operating voltage of 72 V and power capacity of 10 W, an application that exploits the full 72 V
m4dy not use more tHan“138 mA, an application that goes to the limit of 175 mA may not use more than 57 V.
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Table 2 — Different channels and their potential use

Channel Upper frequency ICT applications BCT applications CCCB applications
of specification supported supported supported
MHz
ICT applications BCT applications all CCCB applications
Balanced CCCB f =01 supported by CCCB supported by CCCB
channel
channels channels
all ICT applications BCT applications CCCB applications
Balanced ICT supported by Class D | supported by Class D | supported by the ICT
c /=100 channels as specified | channel performance | channel performance
et in ISO/IEC 11801 ° up | as specified in °
to 100 MHz ISO/IEC 11801 @
ICT applications all BCT applications CCCB applications
Balanced BCT £ =1 000 supported by the BCT | supported by supported-by the BCT
channel S channel performance | balanced cabling ghannel performande
all ICT applications all BCT applications N/A
£ =3 000 supported by coaxial supported by coaxial
’ cabling that require up | cabling that require\tp
Cbaxial BCT to 3 GHz to 3 GHz
channel all ICT applications all BCT applicafions | 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

|

o

When Class E or F channels are installed to meet the minimum\requirements for ICT channels, ICT and BCT
applications accommodated by the performance of the respective channels are supported.

The power carrying capacity may limit the applications orthie number of COs supported.

Cl
u
re

Th
bz

clauses 5 and 6.

W
bz
Th
or
TH
to

uses 9 and 10 provide the minimum performance that components need to provide whgen
ed to implement channels following the .¢hannel models shown in clauses 5 and 6 for the
ference implementations of clause 8.

e component performance for other lengths and operating temperatures may be calculated
sed on the channel performance specified in this clause and the channel models frgm

hile cabling channels \for ICT and CCCB within the home presently are provided Yia
lanced cables only, channels for BCT may be provided via balanced cable or coaxial cable.
e CCCB channelspecified in this clause assumes power feeding and information transfer
the same pair(s)? The CCCB channel is specified with a current carrying capacity of 0,7 [A.
is requirementunay be met with one pair of CCCB cable or 4 pairs of ICT cable connected
pether. All channels specified in this clause assume bi-directional transmission.

e majority of BCT channels use one balanced pair or one coaxial cable. ICT applications

e,ohe, two or four pa|rs The requwements for pair-to- palr characterlstlcs are speC|f|ed i

(pa|rs) The power feeding, whereapphcable A is covered in the speC|f|cat|on 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
atfenuation over the length of channels, links and short components. However, it should, pe
clearly understood that insertion loss is not a length specific characteristic. The. tefm
“aftenuation” is used for cables and for the following parameters:

e | attenuation to crosstalk ratio (ACR);
e | unbalance attenuation;
e | coupling attenuation;

e | screening attenuation.

Fqr the calculation of ACR, PS ACR, ELFEXT and PS ELFEXT, the corresponding insertipn
lo$s is used.

7.2 ICT channel performance

The cabling channels from PHD and SHD respectively'to TOs as shown in Figure 6, shiall
meet the minimum transmission performances asgspecified up to 100 MHz in clause 6 |of
ISO/IEC 11801:2002 for Class D channels oversthe whole temperature range the cabling]is
infended to work. Installation of Class E channels is strongly recommended.

In| case more than one Class D channel, uses the same cabling components (cables apd
cannecting hardware), each chanpel“~'shall meet the requirements as specified |in
ISO/IEC 11801:2002 for Class E channels.

The cables installed as part of such channels shall provide the transmission characteristics
ngdeded to meet the minimum channel performance chosen (class D, class E, or even class [F)
arl[d in addition they shall-meet the mechanical characteristics specified in Table 8. The
m{nimum 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.

BCT-C €hannels shall meet the minimum transmission performances as specified in Table|3,
together with those specified for Class F channels in ISO/IEC 11801:2002, over the whale
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

Cabling channel performance

Channel characteristics
Tett
No|| Electrical characteristics | Units Fre'(\]AT_lechy Balanced channel method
1 Nominal impedance Q 100 to %ani;rtl by
Minimum return loss (RL) dB 4< f<40 24 -5Ig(f), 19 dB min 4.90of
at each cabling IEC 61 b35-1
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 f+0,01xf+0,25/\/;)/100+2x0,02\/?
(L) 2 dB min
f=1 2.0 4.4of
Informative values ;
f-4 2.0 IEC 61P35-1
f =10 2.8
f =100 9,1
f.£ 200 13,1
¥ =600 23,9
f =1000 32,0
Minimum coupling attenu- dB
ation Connected to 30 < f <300 85
4 cable TV or to be qet by
CATV 300 < f < 470 80 design
470 < f <1000 75
Conneécted to 30 < f <470 75
individual
antenna 470 < f <1000 65
5 fransfer impedance mo Choose appropriate m_ater|a| to meet
local regulations.

? 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
L TEC 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
/=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 de ffs 10 IEC 60966-1
resistance
6 Current 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 Ne £ =100 548 to be met by
delay design
1Q | Minimum screening atten- dB
uation Connetted 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
martviaual
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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7.4 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;

¢ | the maximum feeding distance of the most power-demanding devices;
e [ the minimum transmission characteristics of the most bandwidth-demanding device:

Based on these considerations cabling channels for information transfer and‘“/for power
fepding may start at different locations even when they share the same pair. The nature of the
CCCB cabling within the coverage area (shown as a cloud in Figure 14 and,Figure 15 and|in
more detail in Figure 10) requires that transmission performance is specified in two ways. The
first specifies the individual transmission paths between any two connection points for
afplication specific equipment. The second specifies the characteristics of all the cabling
within the coverage area together with its area feeder cabling. The electrical characteristics|of
the latter may be measured.

CCCB channels shall meet the minimum performance for tratismission characteristics and for
pdwer feeding specified in Table 5 and Table 6 respectively, over the whole temperatyre
rahge at which the cabling is intended to work.

—

The area feeder cables shall meet the mechanicaléCharacteristics specified in Table 8. The
area feeder cabling shall be capable of class D link performance, as specified |in
ISO/IEC 11801:2002. Verification of this fequirement would require termination wijth
cannecting hardware specified for the TO.

The cables installed in the coverage- area as part of such channels shall provide the
transmission characteristics needed.ifo meet, together with the area feeder cable, the channel
pgdrformances as specified in Table’5 and Table 6. In addition, they shall meet the mechanigal
characteristics specified in Table 13.

The minimum transmission/performance of cables used to implement channels exploiting the
maximum distance specified in Table 1 are specified in 9.4.

Connection points,'where CCCB applications may be connected shall provide a minimum |of
ornle channel for-information transfer and for power feeding consisting of, and sharing ope
bglanced paik
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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

1b capacitance of pair ? nk f=1 20 IEC 61156-1
Medmtmde—too I2-4of

P

2 resistance Q d.c 8 IEC 61146-1
3 Maximum (d.c.) resistance % of loop dc 3 3272 of

unbalance resistance ’ IEC 61186-1
. . _ 3.2.2 of

4 Maximum attenuation dB f =100 4 IEC 61186-1
Capacitance unbalance - 3.2.6 ¢f

5 between pairs *° pF f=1 5 IEC 611586-1

6 Maximum propagation ns £ =100 1000 to be met by

delay desig
7 Maximum unpalance dB =100 20 to be met by
attenuation desig

Capacitance unbalance to _ 3.2.6 ¢f

8 earth® pF f=1 450 IEC 61146-1

NOQTE As the same pair may be used for power feeding and information transfer the requirements specified in

Ta

ble 6 shall also be met.

b\

ultiple pair requirements are only applicable to cablesthaving more than one pair.

his characterises the behaviour of the area access cable‘plus the complete area cabling.

Table 6 — Minimum performance of CCCB channels for d.c. power feeding

L. Channel performance Tesgt
Channelicharacteristics . -
with current capacity method
Electrical characteristics at’all operating . Frequency
Units
temperatures kHz
1 Maximum d.c. loop_resistance from distributor o dc 10 5.1|of
housing the power source to any CO o IEC 60[189-1
) . % of loop 3.2.2 of
2 Maximum.d<c. resistance unbalance resistance d.c. 1,5 IEC 61h56-1
3 Current carrying capacity A d.c. 0,7 to 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. 17

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 utilis
components that meet the minimum requirements specified in clauses 9 and 10. The
reference implementations meet the requirements of clause 7 when installed in accordan

es
se
ce

with the applicable installation procedures and in compliance with the maximum channel

lengths specified in Table 1.

8.2 Cabling assumptions
8.1 Introduction

In|the reference implementation of this clause, the components used in each cabling chanr
shall meet the following requirements:

¢ [ a specific balanced copper cabling channel shall use components all offwhich having t
same nominal impedance;

e | optical fibre channels for ICT in the primary home subsystem shall be in compliance w
ISO/IEC 11801;

¢ [ coaxial cabling channels shall use components that meet/the’requirements as specified
9.3.2 and 10.2.

The reference implementations will meet the channel performance specified in clause 7 o\
the maximum distances specified in Table 1 with*components meeting the performan
reguirements at 20 °C. When the channels are inténded to operate at a higher temperatu
they shall meet the minimum performance at “that temperature, either by shortening t
chiannel, taking into account the effect of temperature on the performance of cables, as sho

in|Table 7, or by using cables that provide theperformance needed at the higher temperature.

8.R.2 General

The generic cabling provides the.tfansmission paths from the PHD to TOs, BOs, and C(
Wijth cables and connecting, hardware meeting the minimum performance specified

clauses 9 and 10 respectively; it is possible to create channels of lengths up to 100 m for
ICIT and coaxial BCT channels. For balanced BCT channels using these components it is al
pdssible to create channels of lengths of up to 50 m. For CCCB the combined length of t
arpa feeder permanent-link and the total cable length installed in the coverage area shall
exceed 140 m.

In| order to @void unnecessary amplification and attenuation of BCT applications at t
distributors”and BOs respectively, two additional BCT channel levels have been specified,
shown insAnnex A.

el

in

er

e!
he

[

S.
in
all
50
he
ot

he

Tgble 7 gives an overview of the maximum length achievable for the different channels wh

()
=]

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 | 100 coaxial H = 50-FX H = 104-FX N/A

50 balanced

Lepend for equations
H the maximum length of the fixed cable (m);
F ¢gombined length of patch cords, jumpers and equipment cords;

X fhe 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.

NQTE

Fof operating 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) P,6 % per °C for unscreened balanced cables between 40 °C and 60 °C,
d) 0,2 % for coaxial cables.

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

If {he cable is specified to meet the attenuation requirements of clause 8 at a “base” temperature above 20 °[C then the

calculation 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
:, ......................................... BO/TO i
a Channel o
Figure 13 A — Model with two connections
PHD SHD

! Channel

Figure 13 B — Model with four cehnections

| KEY: = connéction |

Figure 13 — Reference implementations for ICT and BCT channels (PHD/SHD - TO/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

A
Y

Information channel

C
1
Information(channel
Information.channel, |
1
C

Information ehiannel '

PHD/SHD

| KEY: = connection

Figure 14 — Reference implementations for CCCB channels with PHD or SHD
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Power channel
|

1
1
i PHD SHD
|
1

v

PS [c

X o |

A

Information channel
Power channel

PHD
e}

C Informatioqrchannel
Informdtion channe

| KEY: = conpection |

Figure 15 — Reference implementations.for CCCB channels with PHD and SHD

9| Cable requirements

9.1 General

This clause specifies the minimum requirements for cables as parts of links and channels
the reference implementationyof clause 8.

In[ addition, it specifies_those cable requirements that provide compatibility with connecti
hgrdware of clause™0; where required, as well as other cable requirements important for t
implementation of.generic cabling systems.

This clause~does not provide the full set of cable characteristics, which is provided in cal
specifications such as in the IEC 61156 series.

9.pC~ Cable performance for ICT

of

ng
he

The minimum requirements are met with cables as specified in IEC 61156-5 and meeting t

he

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
Category 6 and Category 7 cables as specified in IEC 61156-5 and IEC 61156-6 respective
as well as meeting the requirements in ISO/IEC 11801:2002.

by
ly,


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

— 50 -

15018 © ISO/IEC:2004(E)

Cables used to implement ICT channels shall meet the minimum requirements for mechanical

characteristics specified
ISO/IEC 11801:2002 meet Table 8.

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

in Table 8. Cables

that

meet Category 5 requirements

in

Cable characteristics Units Value

1 Diameter of conductor mm 0,4t00,8°

2 Diameter over insulated conductor mm <1,6°

3 gimi; of conductors in a cable per pair / per quad |2 /4

4 Screen around cable element °© Optional

5 Number of cable pairs >4
Elements in a unit quads >2

9 Screen around cable unit °© Optional

7 Screen around cable °© Optional

8 Outer diameter of cable ° mm <90

q Temperature range ° °c installation: 0 to +50

operation! -20 to +60

Minimum bending radius for pulling
during installation

8)times outer cable diameter

11 Minimum bending radius installed

4 times outer cable diameter

12 Fire rating

According to 3.5.9 of IEC 61156-1, or in
accordance with national or local
regulations

13 Colour coding

as required by local regulations or
customer, preferred IEC 60708-1

14 Cable marking

as required by customer

°l See 11.4.

value is not applicable!

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

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

Should be minimised to.make best use of duct and cross-connect capacity. In case of under carpet cable thd

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

9.3.1 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

SqetEC-6+156=7forspetifications vt cabtes-that meet theserequiTenmeTts

Table 9 — Minimum transmission performance requirements BCT balanced pairs

No Electrical characteristics Units Frelc\q/lllj_:-,\zncy Requirement
Minimum coupling attenuation dB
30 < f < 300 85
ngJrQ/eCted to cable TV or 300 < f < 470 80
470 < f <1 000 75
Connected to 30 < f <470 75
individual antenna 470.<% <1 000 75

Any cable used to implement BCT channels shall mget the minimum mechanical requiremer

specified in Table 8.
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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 dB S<f<4r0 20

cable 470 < £ <1000 18
1000 < 1 <3 000 12-ffs
3 | Maximum attenuation dB/100 m 1< /<3000 0,835.% \/? +0,0025 f
f=5 4,0
Informative values at key frequencies
f =10 4,0
f =100 8,6
S =200 12,3
JN\="600 22,0
f =1000 28,9
f =2 400 46,9
f =3 000 53,2
4 | Maximum (d.c.) loop resistance 0O/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 diameotet
installation
8 | Minimum bending radius installed 4 times outer cable diameter
9 [ Cable marking as required
Conductor diameters below 0,6 mm and above 1,2 mm may not, be’compatible with all connectin
hardware.
The two measured values using the IEC method shall be averaged and then compared to the limit fof
compliance verification.
Should be minimised to make best use of duct and cross-connéct capacity. In case of under carpet cabl¢g
the value is not applicable.
For certain applications (e.g. precabling buildings in a cold-climate) a cable with a lower temperature
bending performance of —30 °C may be required.
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9.4 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
Electrical characteristics at Units Frequency Power transfer
all operating temperatures kHz feeding | including cable
sharing
. _ 3.2.5 of
1 || Mutual capacitance nF/km max f=1 N/A 90 IEC 611561
. ) 3.2.1 of
2 || Maximum d.c. loop resistance Q/km d.c. 75 150 [EC 611561
Maximum d.c. resistance o 3.2.2 of
31| unbalance % d.c. 1.5 1. IEC 61156} 1
Current carrying capacity
4 per conductor A d.c. 0.75 N/A To be met py
design
5|| Operating voltage \Y d.c. (2 72
. . - 3.3.2 of
6 [| Maximum attenuation dB/100 m S =100 N/A 2 IEC 611561
Capacitance unbalance ~ 3.2.6 of
|| between pairs pF/km RZ N/A 500 IEC 61156}1,
8 || Capacitance unbalance to earth pF/km f=1 N/A 3 000 8.2.6 of
: IEC 61156}1
. _ 3.3.1 of
9 || Maximum group delay ps/km f =100 N/A 5,5 IEC 61156l 1
Minimum near end unbalance - 3.3.3 of
10| attenuation e f =100 N/A 40 IEC 61156} 1
NQTE 1 The same pair may be used for power feeding and information transfer.
NQTE 2 Operating temperatures.nermally are in the range of —20 °C to +60 °C.
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Any cable used to implement CCCB channels shall meet the minimum requirements for
mechanical characteristics specified in Table 13.

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
- - 5 J—4—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 Visual
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 61156-1
0 | Temperature range ' oc Installation: 0 to +50 To be met by
P 9 Operation: —20 to +60 design
Minimum bending radius for pulling : . 3.4.8 of
| during installation Qiwes outer cable diameter IEC 61156-1
2 | Minimum bending radius installed 4 times outer cable diameter ggsl?;nmet by
According to 3.5.9 of IEC 61156-1
3 | Fire rating unless otherwise, in accordance As applicable
with national or local regulations
. As required by local regulations or | To be met by
9
4 | Colour coding customer, preferably IEC 60708-1 |design
5 | cable marking As requwed by Iggal regulat|ons To pe met by
or national specifications design

Conductor diameters above 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.

If it is intendeéd-to use cables with screening, care shall be taken that the connecting hardware is properly
designed toterminate the screen.

Should bevminimised to make best use of duct and cross-connect capacity.
In case of under carpet cable the value is not applicable.

For certain applications (e.g. precabling buildings in a cold climate) a cable with a lower temperature bendinp

£ QO L : ’
pPeTormmance o —9oU G may oe requireas

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

E)

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
m

(o]

Th
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values at discrete frequencies are provided for reference only, The requirements listed for |

ar

N(
thd
reg
eq
ca
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10

Connecting hardware is installed:

a)
b)
c)
10
In

a)

b)

. ’ L} ’
nimum performance are specified. For connectors at all other places only the minimt
rformance is specified.

ese requirements apply to individual connectors, which include TOs, BOs; €0Os, pat
nels, splices and cross-connects. All requirements for these components areyapplicable
e temperature range of —10 °C to +60 °C. Performance requirements ,do not include t
ects of cross-connect jumpers or patch cords. Requirements for cordsfer ICT cabling 3
bvided in clause 13 of ISO/IEC 11801:2002.

the following tables, requirements are provided for a range of\ffequencies. Performan

e an excerpt from ISO/IEC 11801.

TE This clause does not address requirements for devices with.passive or active electronic circuitry, includ
se whose main purpose is to serve a specific application or\o provide compliance with other rules ¢
ulations. Examples include media adapters, impedance matching transformers, terminating resistors, L
Lipment, filters and protection apparatus. Such devices aré’considered to be outside the scope of a geng
bling and may have significant detrimental effects on network performance. Therefore, it is important that tH
mpatibility with the cabling system and equipment be caonsidered before use.

.1.2 Location

in a home distributor (PHD/SHD) providing the cross-connections between cabli
subsystems and interconnections to application-specific equipment;

at the ACPs;
at the TOs, BOs and €Os.
.1.3 Design

addition to its'primary purpose, connecting hardware should be designed to provide:

a means to identify cabling for installation and administration, as described
ISOHEC 14763-1;

a'means to permit orderly cable management;

hd
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or
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c)

2 maanc of ancaocc t0 manitar ar tact ~aohlina and o
o HHEaHS—0O S50S O H1tot —te-5t-caottt o

d)
e)

f)

T T T A4 g

protection against physical damage and ingress of contaminants;

a termination density that is space efficient, but that also provides ease of cable

management and ongoing administration of the cabling system;
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

C 3
byl means of an adapter plate or enclosure (e.g. on walls, in walls, in racks, or on other-typ
of|distribution frames and mounting fixtures).

10.1.6 Installation practices

The manner and care with which the cabling is implemented are significant factors in t
pgdrformance and ease of administration of installed cabling systems. Installation and cal
management precautions should include the elimination of cable stress\as’caused by tensid
sharp bends, and tightly bunched cables.

The connecting hardware shall be installed to permit:

a)l minimal signal impairment and maximum screen effectiveness (where screened cabling
used) by proper cable preparation, termination{ practices (in accordance w
manufacturer’s guidelines) and well organised cables-management;

he
le
n!

is
th

b)] room for mounting equipment associated with>the cabling system. Racks should haye

adequate clearances for access and cable dressing space.

In[ cabling pathways and in areas occupied’ by connecting hardware, cable bend radius

reguirements in clause 9 shall be observed:

The connecting hardware shall (be identified according to the requirements
ISO/IEC 14763-1. Planning and imstallation of connecting hardware for ICT cabling should
cdrried out in accordance with ISQO/IEC TR 14763-2.

NQTE 1 Some connections perform a crossover function between cable elements to meet the transmit/rece
cirpuit demands of the equipment;attached to the cabling.

NQTE 2 Besides signal degradation, improper termination practices of balanced cable elements, screens or b
mdy also create loop . antenna effects resulting in levels of signal emissions that may exceed regulat
requirements.

10.1.7 Marking“and colour coding

Injorder tomaintain consistent and correct point-to-point connections, provision shall be ma
tolensurerthat terminations are properly located with respect to connector positions and th
cgrresponding cable elements. Such provisions may include the use of colours, alphanume

of
be

ve

bth
bry

de
Bir
ric

identifiers or other means designed to ensure that cables are connected in a consiste

nt

manner throughout the system.

When two physically similar cable types are used in the same subsystem, they shall
marked in such a way as to allow each cable type to be clearly identified. For examp

be
le,

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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10.2 Mating interfaces at TO, BO and CO
10.2.1 General
Mating 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
following specifications.

10.2.2 Mating interface for TO

T®s for ICT: ICT connector: I|EC 60603-7 series (including I|EC 60603-7-1 for
sgreened/unscreened connectors, IEC 60603-7-2 for unscreened connectorsvIEC 60603-1-3
fof screened connectors, IEC 60603-7-4, IEC 60603-7-5 and |IEC 60603-7-7 for screengd
cannectors.)

NOQTE Some local codes or regulation may require a specific connector for a telephone outlet, especially [for
homes.

—

Pin and Pair Assignments for the IEC 60603-7 series connectors for ICT applications g
specified in Figure 16.

e

OUTLET POSITIONS )

Figure 16 — Pin_grouping assignments for IEC 60603-7 series outlet (front view)

10.2.3 Mating'interface for BO

The interface‘at the BO shall be one of the following,
e | IEC: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

8 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 - Pinslabled 3’,%4", 5’ & 6’ for BCT correspond
to pins 3, 4, 5 & 6respectively, for ICT.

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

Figure 19 shows the conductor assignment for mating interfaces of coaxial BOs.

-m

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

10-2A4—hMating-interface for €6
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

Cénnecting 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

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
(only at TO, BO or - - - -
Mating dimensions and gaugin IEC 61169-24,
co) BCT-C G 61160 24 +EC 64146020 |1EG 644602
cCcCB ll(\lflsating dimensions and gauging ffs
b)l | Termination compatibility for balanced cables
Nominal conductor ICT and BCT 0,510 0,65 ° -
diameter - mm cceB 0,651t0 1,0
Patching d Stranded conductors -
Cable type Jumpers Stranded or solid conductors -
Other Solid conductors -
Nominal diameter of |ICT and BCT 0,7t0 1,4 °f
insulated conductor -
mm CCCB 0,7 to 1,6
Number of TO 8 . . .
Visual inspection
conductors Other >2*n (n = 1,2,3°.)
Cable outer diameter | Outlet <20 i
mm Plug <9°
Means to connect screen n - Annex B and 11.4
c)| | Mechanical operation (durability)
Non-reusable IDC 1 IEC 60352-4
Cable 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)-(g:g. modular plug IEC 60603-7,
o >750 IEC 61076-3-104,
and socket) level P1

For higher frequency pefformance the applicable IEC 60603-7 detail specification applies.

In installations where cther factors, such as interoperability with 60603-7 series take preference over the
connector sharing offered in IEC 61076-3-104, also the interface specified in IEC 60603-7-7 may be used.

It is not required‘\that connecting hardware be compatible with cables outside of this range. However, when
cables with conductor diameters as low as 0,4 mm or as high as 0,8 mm are used, special care shall be take

to ensure,compatibility with connecting hardware to which they connect.

Connectors used in work area cords and equipment cords shall also be compatible with stranded conductors.
Useg of connectors having an interface as specified in IEC 60603-7 are often limited to cables having insulatef

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

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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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

reguirements defined In ISO/IEC 11801:2002. Connectors used for CCCB applications sh

cdmply with the requirements listed in Table 15 to Table 24.

Table 15 — Return loss (RL)

Requirement

Test' standard

Electrical Frequency
Characteristics MHz BCT B BCT C CcCCCB
f=0,1 N/A N/A 30,0 IEC 60512-25-5
Mipimum return loss (balanced, draft)
(RL) 1</ =100 - - NIA | |EC 61169-2
dB
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
Mipimum return loss
(RL) values at f=1 30,0 23,0 N/A
selected frequencies
(refference 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 correspond to calculated values of greater than 30,0 dB shall revert to a
rminimum requirement of 30,0 dB.

all
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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
(IL) 1< /=100 N/A 0,1 N/A | |EC 60512-25-2
dB
1< £ <1000 . 1 N/A IEC 61169-1
s 0’02\/-7 . / (coaxial)
1< £ <3000 N/A 0,02\/? N/A
f=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
dB
f =600 0,49 0,49 N/A
f =1000 0,63 0,63 N/A
f =2 400 N/A 0,98 N7A
f =3 000 N/A 1,10 N/A
? Insertion loss at frequencies that correspond to calculated valugs/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:’ency
¥ cccB
Minimum NEXT a IEC 60512-25-1
dB N\l 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

Minimum 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
and to the screen, when present.

Table 20 — Current carrying capacity

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

IEC 60512-3 Test 5b
Minimum current carrying (balanced);
capacity > ° d.c. 0,7
A IEC 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 Frequefey Requirement Test standard
\\% 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 / Screeriing 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

to cable 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

11 Safety requirements and screening practices

11.1 General

In| order to achieve most reliable safety and EM performances the international standards

referenced in this clause shall be considered. However, applicable national and lo
regulations shall take precedence.

11.2 Coexistence with mains
Where CCCB, ICT or BCT cable share the same pathways as mains power cables:

e | special measures regarding dielectric strength between cables and cable elements ha
to be taken into account;

e | a barrier, a partition or physical separation in accordance with applicable rules a
regulations and performance requirements may be required.

11.3 Operational safety

al

The cabling system_specified in this standard and the equipment connected to it, shall ensyre
safe operation and-protection against electric shock during normal operation as well as under

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

Care shall‘be'taken that no part of the cabling system comes into contact with higher voltag
than SELEV*during or after the installation. This implies that the cabling system complies w
the following electrical safety requirements.

es
th

To achieve the required protection against electric shock, SELV or PELV as defined
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.

in

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
IEC 61140.

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

Where a lightning protection is required, IEC 61024 applies.

in
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If a lightning protection system exists, the cabling system shall be integrated into this
protection system.

11.4 Screening practices
11.4.1 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—tocat—Tegutations; —are—dependent—om proper —workmarnsiip; and—are —at—times—only
adcomplished with installation-specific engineering. Note that a proper handling of screens|in
adcordance with suppliers' instructions will increase performance and safety.

11.4.2 Earthing

IEIC TR 61000-5-2 should be considered. All screens of the cables shall be terminated at each
distributor. Normally, the screens are connected to the equipment racks) which are, in tufn,
bgnded to building earth.

NQTE 1 High working frequencies are best served with a meshed system.
The bond shall be designed to ensure that

a)| the path to earth shall be permanent and of low impedance. It is recommended that each
equipment rack is individually bonded, in order to asstre the continuity of the earth patt|.

b)| the cable screens provide a continuous earth pathto all parts of a cabling system that 3
interconnected by it.

—

e

c)| this bonding directs currents induced within the generic cabling to earth for the purpose
of reducing interference from power lines’and other sources of disturbances. All earthipg
electrodes of different systems in the-building shall be bonded together in accordance
with local regulations to reduce effects of differences in earth potential.

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

The building’s earthing system, should not exceed the earth potential difference limits |of
1V r.m.s. between any two earths on the network.
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Cabling channels for BCT may be provided via balanced or coaxial cables.

BCT channel levels

— 67 -

Annex A
(normative)

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 lewer
ingertion loss are specified as shown in Table A.1.
Table A.1 — BCT channels division
Name Units |BCT-H BCT-M BCT-L
Ingut signal level high medium low
Indertion loss level high medium low
Indertion loss value at 1 GHz dB 32 16,5 9
M4gx. reference length with coaxial cable m 100 50 25
M3gx. reference length with balanced cable | m 50 25 12,5
This takes into account that a number of BCT applications“supported by the generic cabling
specified in this standard use analogue technology, where signals are amplified rather than
regenerated and therefore can handle less of a difference in channel insertion loss thpn

di

Sé

pital transmission.

e Annex C for details about these channels;



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

- 68 - 15018 © ISO/IEC:2004(

Annex B
(normative)

Link performance

E)

D
o

in
er
be

or

al

B.1 General

This Annex contains performance requirements for installed cabling between test interfaces
fO pcllllallcllt :;II:\D vvh;uh dU IIUt uuuot;tutc thc Cllt;lc bhallllc:.

This Annex specifies the minimum performance requirements for three permanent links: |0
BCT and CCCB (only the part served by the area feeder cable). For channel mgdels, s
clause 5.

The possible test interfaces are specified in Figure 5 and Figure 11.

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

B{2 Performance requirements for ICT permanent links

P¢rmanent links for ICT shall meet the transmissioh performances specified
ISO/IEC 11801:2002 for Class D permanent links over¢the’ whole temperature range oV
which the cabling is intended to work. Where multiple Class D applications are to
supported over a common cabling link (i.e. using the%same cables and connecting hardwarg
the link shall meet the Class E link requirements @s specified in ISO/IEC 11801:2002. H
cable sharing, see also 9.3 of ISO/IEC 11801:2002.

The cables installed as part of such links-'shall provide the transmission characteristi
ngeded to meet this performance requirement. In addition, they shall meet the mechanic
characteristics specified in Table 8.
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