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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INFORMATION TECHNOLOGY -
GENERIC CABLING SYSTEMS FOR DATA CENTRES

FOREWORD

10

In
int

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission).form
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participatg
the development of International Standards. Their preparation is entrusted to technical committees; any ISO 3

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JT(Q
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vot

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

IEC, ISO and ISO/IEC publications have the form of recommendations‘for international use and are accep
by IEC and ISO member bodies in that sense. While all reasonable efforts are made to ensure that
technical content of IEC, ISO and ISO/IEC publications is accurate; IEC or ISO cannot be held responsible
the way in which they are used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and 1SO/member bodies undertake to apply IEC, ISO 4
ISO/IEC publications transparently to the maximum extent ‘possible in their national and regional publicatio
Any divergence between any ISO/IEC publication @nd the corresponding national or regional publicat
should be clearly indicated in the latter.

ISO and IEC provide no marking procedure te~indicate their approval and cannot be rendered responsible
any equipment declared to be in conformity, with an ISO/IEC Publication.

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

No liability shall attach to IEC ordSO or its directors, employees, servants or agents including individual expq
and members of their technical:committees and IEC or ISO member bodies for any personal injury, propg
damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IH
ISO or ISO/IEC publications.

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

Attention iscdrawn 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.

erpational Standard ISO/IEC 24764 was prepared by subcommittee 25: Interconnection
otmation technology equipment, of ISO/IEC joint technical committee 1: Informati

he
in
nd

IEC member body interested in the subject dealt with may participate in this preparatory work.”Internatiopal
governmental and non-governmental organizations liaising with ISO and IEC also participate inthis-preparatior].

Draft International Standards adopted by the joint technical committee are circulated to,national bodies for votipg.
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ISO/IEC 24764 is to be read in conjunction with International Standard ISO/IEC 11801:2002,

its

Amendment 1 (2008) and Amendment 2 (2010).

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

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

E)

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

It
St

T

pported the development of high data rate applications based upon a defined cablj
pdel. This International standard recognizes the benefit of generic cabling to provisi
Jltiple services and to connect large quantities of equipment within the limited space, of dg
ntre premises, and is to be used in conjunction with ISO/IEC 11801.

is International Standard provides:
data centre users with an application independent generic cabling’ system capable
supporting a wide range of applications;

data centre users with a flexible cabling scheme such that modifications are both easy a
economical;

data centre professionals (for example, data centre architécts) with guidance allowing t
accommodation of cabling before specific requirementsvare known; that is, in the init
planning either for construction or refurbishment;

current products and provides a basis for futuresproduct development.
is International Standard specifies multi-vendor cabling, and is related to:

the associated standard covering general requirements for generic cabling within premis
(ISO/IEC 11801);

standards for cabling componentsdeveloped by technical committees of the IEC;

standards for the quality ‘assurance, installation and administration of informati
technology cabling (ISO/EC 14763-21) and testing of installed cabling (IEC 61935-1 a
ISO/IEC 14763-3);

applications developed by the technical committees of IEC, subcommittees
ISO/IEC JTC 1 and)study groups of ITU-TZ2.

s anticipated.that the generic cabling system meeting the requirements of this Internatior
andard will.have a life expectancy of up to ten years.

In

strndards listed in Annex F of ISO/IEC 11801:2002 and Amendment 2 (2010). It refers

is Intétnational Standard has taken into account requirements specified in applicati

industry and applications standardization bodies“with a cabling system which suppof

bNn
hd

of

al

bn
to

ernational Standards for components and test methods whenever appropriate Internatior

al

St

1
2

andards are available.

Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.

International Telecommunication Union — Telecommunications Standardization Sector.
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Figure 1 shows the schematic and contextual relationships between the standards produced
by ISO/IEC JTC 1/SC 25 for information technology cabling, namely this and other generic
cabling design standards (ISO/IEC 11801), cabling installation standards (ISO/IEC 14763-23),
testing of installed cabling (IEC 61935-1 and ISO/IEC 14763-3).

ISO/IEC 24764: Information technology:
Generic cabling systems for Data
Centres

Specifications for the testing of
balanced communication cabling

IEC 61935-1: Generic cabling systems:

-

ISO/IEC 14763-3: Information
technology: Testing of optical fibre
cabling

Sgheme of the relationship between cabling standards®such as ISO/IEC 11801 and oth

-

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

]

ISO/IEC 18010: Information technology:
Pathways and spaces for customer
premises cabling

-

IEC 60364-1: Electrical installations of
buildings: Fundamental principles,

assessment of general characteristics,

standards relevant for information technology cabling systems.

ISO/IEC 14763-2: Information
technology: Quality assurance,
installation and administration

Figure 1 — Relationship between{generic cabling standards

er

3 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
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INFORMATION TECHNOLOGY -
GENERIC CABLING SYSTEMS FOR DATA CENTRES

Scope

This International Standard specifies generic cabling that supports a wide range

E)

of

ol
fib

Th

Th
ce
di

dg

BF:
IS
IS

Sa
co
co
St

mmunications services for use within a data centre. It covers balanced cabling and optig
re cabling.

is International Standard contains additional requirements that are appropriate to d3
ntres in which the maximum distance over which communications sgryices have to
stributed is 2 000 m. The principles of this International Standard may,also be applied
ta centre installations that do not fall within this range.

addition to the requirements of ISO/IEC 11801, this International Standard specifies:

a modified structure and configuration for generic cabling within data centres used
support existing and emerging applications;

a reference implementation specific to data centre infrastructures.

ta centres have specific pathway and space requirements that are specified

O/IEC 14763-2. Until ISO/IEC 14763-2 is published, relevant information may be found
O/IEC 18010 (see Bibliography).

fety (electrical safety and protection, fire, optical power etc.) and electromagne]

standards and regulations.

2

TH
Fa
of

IS
A

Normative references

e following referenced documents are indispensable for the application of this docume
r dated references, only the edition cited applies. For undated references, the latest editi
the refereneced document (including any amendments) applies.

O/IEC,2801 2002, Information technology — Generic cabling for customer premis
nendment 1(2008)

Arn

endment 2(2010)

is International Standard is based upon and references the requirements of ISO/IEC 1180Q1.

al

—_

be
to

in
n

ki

C

mpatibility (EMC) requirements are-gutside the scope of this International Standard and gre
vered by other standards and regulations. However, information given in this International
bndard and those identified .in—Figure 1 can be of assistance in meeting these otHer

ES

ISO/IEC 14763-3,

premises cabling — Part 3: Testing of optical fibre cabling

IEC 60603-7 (all parts),

8-way, unshielded, free and fixed connectors

Information technology — Implementation and operation of customer

Connectors for electronic equipment — Part 7: Detail specification for


http://webstore.iec.ch/webstore/webstore.nsf/artnum/041668
https://standardsiso.com/api/?name=b35ce33a5c327ed4343318b614945bd3
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IEC 60603-7-2:, Connectors for electronic equipment — Part 7-2: Detail specification for
8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to
100 MHz4

IEC 60603-7-3:, Connectors for electronic equipment — Part 7-3: Detail specification for
8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to
100 MHZz5

IEC 60603-7-4:, Connectors for electronic equipment — Part 7-4: Detail specification for

8-

ay, unshielded, free and fixed connectors, for data transmissions with frequencies up

to

25

IE
8-
25

IE
8-
60

IE
8-
50

IE
8-
50

IE
8-
1

IE
Si

IE

for

(fl

IE
D4
fre

0 MHz®6

C 60603-7-5:, Connectors for electronic equipment — Part 7-5: Detail specification
vay, shielded, free and fixed connectors, for data transmissions with frequencies up
0 MHz7

C 60603-7-7:, Connectors for electronic equipment — Part 7-7: Detaijl specification
vay, shielded, free and fixed connectors, for data transmissions with’ frequencies up
0 MHz8

C 60603-7-41:, Connectors for electronic equipment — Part~7-41: Detail specification
wvay, unshielded, free and fixed connectors, for data transmissions with frequencies up
0 MHZz9

C 60603-7-51:, Connectors for electronic equipnient — Part 7-51: Detail specification
vay, shielded, free and fixed connectors, for data transmissions with frequencies up
0 MHz10

C 60603-7-71:, Connectors for electronicvequipment — Part 7-71: Detail specification
vay, shielded, free and fixed connegtors, for data transmission with frequencies up
D00 MHZz 11

C 60794-2-11, Optical fibre cables — Part 2-11: Indoor cables — Detailed specification
mplex and duplex cables foruse in premises cabling

C 60874-19-1, Fibre optic interconnecting devices and passive components Connectd
optical fibres and _cables — Part 19-1: Fibre optic patch cord connector type SC-H
bating duplex) standard terminated on multimode fibre type A1a, A1b — Detail specificatiof

C 61076-3-104,” Connectors for electronic equipment — Product requirements — Part 3-1(

quencieswup to 1 000 MHz

tail specification for 8-way, shielded free and fixed connectors for data transmissions wj

for
to

for
to

for
to

for
to

for
to

for

rs
PC

© O N o a @ »H
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Second edition in preparation.
Second edition in preparation.
Second edition in preparation.
Second edition in preparation.
Third edition in preparation.
In preparation.

In preparation.

In preparation.
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http://webstore.iec.ch/webstore/webstore.nsf/artnum/036216
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IEC 61156-5:2009, Multicore and symmetrical pair/quad cables for digital communications —

Part 5: Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz
Horizontal floor wiring — Sectional specification

IEC 61754-7, Fibre optic interconnecting devices and passive components — Fibre op
connector interfaces — Part 7: Type MPO connector family

IEC 61754-20, Fibre optic connector interfaces — Part 20: Type LC connector family

ot 2: N

tic

|E-64+F55-3-2—Fibre-optie—conncetoroptiealrterfaces—Part3-2—-Optealrterface—245-+
arld 1,25 mm diameter cylindrical full zirconia ferrules for 8 degrees angled-PC single,mo
figres

IEC 61935-1, Specification for the testing of balanced and coaxial infirmatigh~technolo
capbling — Part 1: Installed balanced cabling as specified in ISO/IEC 11801\ and relaf
standards

3| Terms and definitions and abbreviations

3.1 Terms and definitions

Fgr the purposes of this International Standard the following terms and definitions apply
addition to those of ISO/IEC 11801.

3.1.1

bled optical fibre Category

tem of defining requirements for the cabled\ optical fibre performance within optical fij
annels and links.

2

uipment outlet

ed connecting device for terminating the zone distribution cabling and providing t
inferface to the equipment cabling

3.1.3

fixed zone distribution cable

cable connecting the-zone distributor to either the equipment outlet or, if present, the log
distribution point

3.1.4

logal distribution point

connectienspoint in the zone distribution cabling subsystem between a zone distributor and
edquipment outlet

n

al

3.T5
local distribution point cable
cable connecting a local distribution point to an equipment outlet

3.1.6
local distribution point link

transmission path between a local distribution point and the interface at the other end of the

fixed zone distribution cable including the connecting hardware at each end

3.1.7
main distribution cable
cable connecting the main distributor to the zone distributor
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3.1.8

main distributor
distributor used to make connections between the main distribution cabling subsystem,
network access cabling subsystem and cabling subsystems as specified in ISO/IEC 11801

an

d active equipment

3.1.9
network access cable

ca

ble connecting the external network interface to the main distributor or zone distributor

3.

transition assembly
assembly of cabled optical fibres and connectors, with an array connector on onefend a

Si

3.

zdne distribution cable

Cc

3.
Z0
di
di
sp

Fa
th

.2 Abbreviations

10

plex or duplex connectors on the other end

1

ble connecting the zone distributor to the equipment outlet(s) or local.distribution point(s)

1.12

ne distributor

stributor used to make connections between the main distribution cabling subsystem, zo
stribution cabling subsystem, network access cabling subsystem and cabling subsyster
ecified in ISO/IEC 11801 and active equipment

r the purposes of this International Standard_ the following abbreviations apply in addition
bse of ISO/IEC 11801.

BEF Building Entrance Eagility

ENI External Network (Interface

EO Equipment Outlet

LDP Local Distribution Point

MD Main Distributor

OE EQP Opto-Electronic EQuiPment

ZD Zong-Distributor

Conformance

r a cabling system to conform to this International Standard the following applies.

The configuration and structure shall conform to the requirements of Clause 5.

The.performance of balanced channels shall conform to the transmission performance a
environmental requirements of Clause 6. This shall be achieved by one of the following:

hd

hd

el

1) a_channel dncign and implnmnni‘ni‘inn nnellring that the prner‘rihnd chann

performance is met;

2) attachment of appropriate components to a link design meeting the prescribed
performance class of Clause 6 and Annex A. Channel performance shall be ensured

where a channel is created by adding more than one cord to either end of a li
meeting the requirements of Clause 6 and Annex A;

nk

3) using the reference implementations of Clause 7 and compatible cabling components
conforming to the requirements of Clauses 8, 9 and 10, based upon a statistical

approach of performance modelling.

The implementation and performance of optical fibre cabling channels shall meet t
requirements specified in Clause 6.

The interfaces to the cabling shall conform to the requirements of Clause 9 with respect
mating interfaces and performance.

he

to
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If present, screens shall be handled as specified in Clause 11 of ISO/IEC 11801.

E)

Regulations on safety and EMC applicable at the location of the installation shall be met.

Test methods to assess conformance with the channel and link requirements of Clause 6 and
Annex A respectively are specified in IEC 61935-1 for balanced cabling and ISO/IEC 14763-3
for optical fibre cabling. The treatment of measured results that fail to meet the requirements
of this clause, or lie within the relevant measurement accuracy, shall be clearly documented

wi

In

thin a quality plan as described in ISO/IEC 14763-212,

stallation and administration of cabling in accordance with this standard shall be undertak

n

TH
ad

pgrticular installation shall be defined in the installation specification and quality \plans for th

in

In
co

5

5.

TH
ho

ap

Af
at

TH
co
ad
lo

.2 Functional elements

accordance with ISO/IEC 14763-213,

is International Standard does not specify which tests and sampling levels should
opted. The test parameters to be measured and the sampling levels to be applied fon

btallation prepared in accordance with ISO/IEC 14763-214.

the absence of the channel, the conformance of the link shall/be used to ver
nformance with this International Standard.

Structure of the generic cabling system

| General

is clause identifies the functional elements of generic cabling for data centres, describ
w they are connected together to form subsystems and identifies the interfaces at whi
plication-specific components are connected to‘the generic cabling.

plications listed in Annex F of ISO/IEC 11801are supported by connecting active equipme
the external network interfaces, equipment outlets and the distributors.

e structured cabling system spegified by this standard is intended to restrict the use
rds for point-to-point cabling “within data centres, which can be detrimental to t
ministration and operation«of\the data centre. Exceptions are permitted between equipmg

addition to the*distributors specified in ISO/IEC 11801, this standard specifies the followi
nctional elements and interfaces of generic cabling:

external network interface (ENI);

network access cable;

cated in close proximity. or) between equipment that cannot communicate over the geneyi
capling system.

eS
ch

nt

of
he
nt

12
13
14

main distributor (MD);

main distribution cable;

zone distributor (ZD);

zone distribution cable;

local distribution point (LDP);

local distribution point cable (LDP cable);

Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
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equipment outlet (EO).

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

General structure and hierarchy

Generic cabling systems in data centres contain up to three cabling subsystems: network
access cabling, main distribution cabling and zone distribution cabling. Where present within
the premises, a distributor in accordance with ISO/IEC 11801 is connected to the generic

ca

bling within the data centre using the network access cabling.

TH
st
5.
to

W
su

Cq
€q
eil
ap
IS
co

D
in

with ISO/IEC 11801

e cabling subsystems are connected together to create a generic cabling system_wijth
ucture as shown in Figure 2. The composition of the cabling subsystems is desgribed
1.2, 5.4.3 and 5.4.4. The functional elements of the cabling subsystems are interconnect
form a basic hierarchical topology as shown in Figure 3.

here the functions of distributors are combined (see 5.7.1) the intermediate cabli
bsystem(s) are not required.

nnections between cabling subsystems are either active, requiring application-speci
uipment, or passive. Connection to application-specific equipment at an MD or a ZD adog
her an interconnect or a cross-connect approach (see ISO/IEC 11801). Connection
plication-specific equipment at an ENI and EO adopts~an interconnect approach (s
O/IEC 11801). Passive connections between cabling{subsystems adopt either a crog
nnect approach, by way of either patch cords or jumpers; or an interconnect approach.

-

/ \

( ENI MD LDP EO

in
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g
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‘Equipment'
cabling

>
>
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Zone distribution
cabling subsystem

Network

access|

cabling
subsystem

Main distribution
cabling
subsystem

A 4

A

Generic cabling system

Figure 2 — Structure of generic cabling within a data centre
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with ISO/IEC 11801

Network access
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5.

TH
di

4 Cabling subsystems

4.1 General

Main distribution
cabling subsystem

Zone distribution
cabling subsystem

EO v

_______ optional cables

TE Network access cabling is also used to,connect ENI to ZD.

Figure 3 — Hierarchical(structure of generic cabling within a data centre

e not considered part of the cabling subsystem.

.2 Network access cabling subsystem

hough equipment cords are used to connect the equipment to a cabling subsystem, they

e network access cabling subsystem extends from an MD (or ZD) to the ENIs and/or other

stributors (in accordance with ISO/IEC 11801) connected to it.

The subsystem includes:

the network access cables;
the mechanical termination of the network access cables at the ENI(s);

the mechanical termination of the network access cables at the MD, ZD(s) or other

distributors in accordance with ISO/IEC 11801.

5.4.3 Main distribution cabling subsystem

The main distribution cabling subsystem extends from an MD to the ZD(s) connected to it.
The subsystem includes:

a)

the main distribution cables;
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b) the mechanical termination of the main distribution cables at the MD together with
associated patch cords and/or jumpers at the MD;

c) the mechanical termination of the main distribution cables at the ZD(s).
5.4.4 Zone distribution cabling subsystem

The zone distribution cabling subsystem extends from a ZD to the EO(s) connected to it. The
subsystem includes:

a) the zone distribution cables;

b)| the mechanical termination of the zone distribution cables at the EO(s) and the~4D
together with associated patch cords and/or jumpers at the ZD;

c)| LDP(s) (optional);
d)| LDP cable(s) (optional)
e)| the EO(s).

Zgne distribution cables shall be continuous from the ZD to the EO(s) dnless (an) LDP(s)
(are) installed (see 5.7.8).

S

5.4.5 Design objectives

In| order to provide the longest operational life while mjnimising the disruption and cqst
asgsociated with re-cabling, the fixed installed cabling should\be designed to:
e | support the broadest set of existing and emergingcapplications;

e | accommodate the anticipated growth in volume<of supported applications throughout the
predicted lifetime of the installation.

4%
(0]

In| addition the provision of redundancy within a cabling design should be considered (s
al$o 5.7.1).

5.p Accommodation of functional’elements

Figure 4 shows an example of how the functional elements are accommodated in a buildiphg
(only a single floor of the building is shown for simplicity).

THe MD, ZD and LDP shall be housed in permanent and accessible locations within the d3gta
centre.

THe ENI shallsbeshoused in permanent and accessible location either internal or external|to
the data cenfre.

Equipment/telecommunications room
in accordance
with ISO/IEC 11801

A

¢ D Distri
z=7 ] istributor
BEF| | f Data centre ‘oo in accordance
T = with ISO/IEC 11801

- — 2YEN :

1 1 N R

Lo ~7

LDP

Figure 4 — Example of accommodation of functional elements
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5.6 Interfaces
5.6.1 Equipment interfaces and test interfaces
Potential equipment interfaces for data centres are located at the ends of the cabling

subsystems (as shown in Figure 5). An LDP does not provide an equipment interface to the
generic cabling system.

Potential test interfaces for data centres are located at the ends of the cabling subsystems
and at the LDP, if present (as shown in Figure 5).

5.6.2 Channels and links

THe transmission performance of generic cabling is detailed in Clause 6 for channéls ahd
Annex A for links.

THe channel is the transmission path between data centre equipment such-as“a switches aphd
servers (EQP in Figure 5). A typical channel in a data centre would/censist of the zohe
digtribution cabling subsystem together with an equipment cord at each’end. For longer reafch
selrvices the channel would be formed by the connection of two or more subsystems (includipg
patch cords and equipment cords). The performance of the channel-excludes the connections
at|the application-specific equipment.

THe permanent link is the transmission path of an installed/cabling subsystem including the
cdnnecting hardware at the ends of the installed cable.*In a data centre zone distributipn
cabling subsystem, the permanent link consists of the:EO, an optional LDP cable, an optional
LDP, the zone distribution cable and the termination>of the zone distribution cable at the zope
distributor. The permanent link includes the connections at the ends of the installed cabling.
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Distributor in accordpnce
l with ISO/IEC 1[1801

Figure 5¢ — Network access cabling from MD to distributor in accordance with ISO/IEC 11801

El

: !

NOTE

MD v/l S - Y
1 1 -E ENI !
S e i ! ;
f f —
TI T TI T
See NOTE

Figure 5d — Network access cabling from MD to ENI

Where the EQP connected to the ENI lies outside the premises containing the data centres, the

interconnecting cord will typically comprise a combination of fixed cabling and cords that are outside the scope of
this standard. In such cases the connection to the EQP may not provide a TI.

Figure 5 — Test and equipment interfaces
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5.7 Dimensioning and configuring

5.7.1 Distributors

The number and type of subsystems that are included in a generic cabling implementation

de

pends upon the layout and size of the data centre and upon the strategy of the user.

The design of distributors shall ensure that the length of patch cords, jumpers and equipment
cords are minimized, and administration should ensure that the design lengths are maintained
during operation. Administration should ensure that the requirements of ISO/IEC 11801 are

(o]

p

lotated in such a way that the resulting cable lengths are consistent with the chany

rformance requirements of Clause 6.

W

agcordance with the reference implementations of Clause 7. Where other _coemponents 3
ed, the distributors shall be located so that the desired performance Class’ of Clause 6|i

de

TH
an

ere the components of Clauses 8, 9 and 10 are used, the distributors shallyb@ located

livered.

e functions of multiple distributors may be combined into a single distributor. For examp
MD may serve the function of a ZD. However, every data centre must have at least o

MD.

5.7.2 Redundancy

Cq
ini
[oF

In
by
of
fal
de

nsideration should be given to the resilience of thendata centre with respect to the cabli
rastructure. This may be enhanced by the provision of redundant distributors, cabling, a
thways.

certain circumstances, for example for sécurity or reliability reasons, redundancy may
ilt into a cabling design. Figure 6 shows one of many possible examples of the connecti

functional elements within the structured framework to provide such protection agair

lure in one or more parts of the.€abling infrastructure. This might form the basis for t
sign of generic cabling for a datajcentre providing some protection against such hazards

fire damage or the failure of an_éxternal network.

e,
ne

ng
hd
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Distributor ! K
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\ 1
in accordance ™ - - NC—_|
M

with ISO/IEC 11801

D MQ

LDP LDP

EO | EO EO | EO EO" EO EO | EO EO | EO EO | EO

Figure 6 — Connectionof functional elements providing redundancy

Additionally, redundancy may be provided by utilizing multiple cables between distributo
with cables following djfferent routes.

NQTE Connections between ZD and ZD are in addition to the connection between MD and ZD and no
reglacement for the MD-to ZD connection.

5.7.3 Extérnal network interface

THe ENISprovides a termination of the network access cabling that allows connection
exlternal services to the network access cabling as shown in Figure 7.

NOTE The multiple service providers should have diverse routes to each of the multiple ENIs.

The ENI shall be in accordance with Clause 9.

Where the components of Clauses 8, 9 and 10 are used, the ENIs shall be located
accordance with the reference implementations of Clause 7.

'S,

of

in
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External service cabling

! Network access cabling
(beyond the scope of this standard) i

E)

(oF:

Eq

Pa

ps
ch

gs

5.

TH
lo
co

Connection of network
pccess cabling to external
service cabling may include
passive or active equipment

Interconnection El D _____
i ENI
Cross-connection '
@ \_J El D """
i ENI
,'c!i EQP !;c,' 7 ﬂﬂ
' ENI

Figure 7 — Examples of external service cabling connections to the ENI

.Y.4 Cables

ble types used in the reference implementations of Clause)7 are specified in Clause 8.

.¥Y.5 Equipment cords

uipment cords are non-permanent and can be application-specific.

.Y.6 Patch cords and jumpers

tch cords and jumpers are used within“cross-connect implementations at distributors. T
rformance contribution of these.cords shall be taken into account in the design of t
annel. Clause 7 provides guidance on cord/jumper lengths for reference implementations
neric cabling.

y.7 Equipment outlets

e design of generic\cabling should provide for EOs to be installed with a high density a
cated in close proximity to the application-specific equipment to which they are to

standard.

A

Th

group of\EOs can be served directly by multiple ZDs, or by multiple ZDs via multiple LDPs].

he
of

nd
bhe

nnected. The number of cable elements presented at the EO is not restricted by this

eCEQO interface presented shall be in accordance with Clause 9.

5.7.8 LDP

The installation of an LDP in the zone distribution cabling between the ZD and the EO may be
useful where frequent additions or movements of equipment are required. One LDP is
permitted between a ZD and any EO. The LDP shall be an interconnect, not a cross-connect,
because the LDP adds one connection per channel or link. There shall be no active

€q

uipment in the LDP area with the exception of DC powering equipment.

Where an LDP is used, it shall have sufficient capacity to support the area of the data centre
which it is designed to serve during its intended operational life. The area served may be
defined in terms of number of frames/cabinets/closures to be supported and should include

all

owance for growth.
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Provided that the requirements of 5.5 are met, LDP(s) may be located in ceiling voids or
under floors.

For balanced cabling, the effect of multiple connections in close proximity on transmission
performance should be taken into consideration when planning the cable lengths between the
ZD and the LDP.

5.7.9 Building entrance facilities

See 5.7.8 of ISO/IEC 11801:2002 and Amendment 1 (2008).

5.8 Earthing and equipotential bonding
S¢e ISO/IEC 14763-215,

6 | Channel performance

6.1 General

THis clause specifies the minimum channel performance of balanced and optical fibre cablihg
in|terms of the Classes as specified in 6.2. The transmission)performance of channels|is
specified at and between the connections to active equipmént as shown in Figure 8. The
chlannel comprises only passive sections of cable, connectijens, equipment cords, patch corgds
and jumpers.

>l

Channel
EQP c c EQP
Equipment Patch'cord/ Patch cord/ Equipment
cord Jumper Jumper cord

Figuré 8= Example of a channel with 4 connections

Application support.dépends on channel performance only, which in turn depends on caljle
length, number of.connections, connector termination practices and workmanship.

Channels aredmplemented using either:

¢ | netwark access cabling only;

e | main distribution cabling only;

e zone distribution cabling only;

e combinations of the above.

Figure 9 shows an example of equipment at the MD connected to equipment at the EO using
two channels, an optical fibre cabling channel and a balanced cabling channel. The optical
fibre and balanced cabling channels are connected together using an optical fibre to balanced
cable converter. There are four channel interfaces; one at each end of the balanced cabling
channel, and one at each end of the optical fibre cabling channel.

15 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
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MD ZD
' [C— —{c] [c]= C [CleQP
! i : i EO :
1 ICl } ICi iCi >
' ' l Optical fibre cabling channel l i ' l Balanced cabling
v -t---- -t--a- -t---- channel
EQP

C! = optional connection

Figure 9 — Example of a system showing the location of cabling interfaces

6.2 Transmission performance

6.2.1 General

THe channel transmission performance specifications are sgparated into Classes that allpw

fof the transmission of the applications in Annex F of ISO/IEC,11801:2002.

THe channel performance requirements described incthis clause shall be used for the desi
and may be used for verification of any implementation of this International Standard, usi
the test methods defined, or referred to, in this clause. In addition, these requirements can

used for application development and trouble shooting.

THe channel specifications in this clause allow for the transmission of defined Classes
agplications over distances other than these of Clause 7, and/or using media and componer

with different transmission performance than those of Clauses 8, 9 and 10.

Consideration should be given'to measuring performance at worst case temperatures,
calculating worst case performance based on measurements made at other temperatures.

Link performance requirements are specified in Annex A.

6.2.2 Balanced-cabling

THe main disttibution and zone distribution cabling shall be designed to provide a minimum

Clpss E, channel performance as specified in ISO/IEC 11801.

6.2.3 Optical fibre cabling

N

g
o

of
ts

or

of

Optical fibre cabling shall be designed using the optical fibre cables specified in Clause

8.

Where multimode optical fibre is used, the main distribution and zone distribution cabling shall
provide channel performance as specified in ISO/I[EC 11801 using a minimum of Category

OM3 cabled optical fibre and optical connecting hardware as specified in 9.3.

7 Reference implementations

71 General

This clause describes implementations of generic cabling that utilise components referenced
in Clauses 8, 9 and 10. These reference implementations meet the requirements of Clause 5
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and, when installed in accordance with ISO/IEC 14763-216, comply with the channel
performance requirements of Clause 6.

7.2 Balanced cabling
7.21 Assumptions

Balanced cabling components referenced in Clauses 8, 9 and 10 are defined in terms of
Category. In the reference implementations of this clause, the components used in each
cabling channel shall have the same nominal characteristic impedance in accordance with 7.2
of fISOHEC180172002amdAmemdment2<(20107:

Cables and connections of different Categories should not be mixed within a channel.| If
different Categories are mixed, the resultant cabling performance will be determined by the
Category of the lowest performing component.

THe implementations are based on component performance at 20/2C."The effect |of
tepperature on the performance of cables shall be taken into account as(shown in

Tdble 2, Table 4 and Table 5.

7.2.2 Zone distribution cabling
7.2.2.1 Component choice

THe selection of balanced cabling components will be<determined by the Class of applicatiops
to|be supported by the cabling. Refer to Annex F of ISO/IEC 11801for guidance.

Uging the models of 7.2.2.2:

o | Category 6, components provide Class E, balanced cabling performance;
e | Category 7 components provide Class F balanced cabling performance;

e | Category 7, components provide Class F, balanced cabling performance.
7.2.2.2 Dimensions

Figure 10 shows the models used to correlate zone distribution cabling dimensions specified
in|this clause with the.channel specifications in Clause 6.

Channel = 100 m max.

Fixed
zone distribution
cable
ZzD
'_|“: EO
EQP |C cH C cl Eap
e
Equipment Equipment
cord cord

16 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
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Figure 10a — Interconnect — EO model

Channel = 100 m max.

|4 »)
< g

Fixed
zone distribution
cable
ZD
S I H EO
EQP [T fc o fci T EQP
___________________________ i
Equipment Patch cord/ Equipment
cord Jumper cord
Figure 10b — Cross-connect — EO model
Channel = 100 m max.
Fixed
zone distribution
cable
ZD
{ 1 EO
EQP [C [cl: [c} c EQP
U : LDP
Equipment LDP cable Equipment
cord cord
Figure 10c — Interconnect — LDP — EO model
Channel =100 m max.
Fixed
zone distribution
cable
ZD
E EO
EQP cl: [c} C EQP
! LDP
Equipment Patch cord/ LDP cable Equipment
cord Jumper cord
Figure 10d — Cross-connect— LDP — EO model
Figure 10 — Zone distribution cabling models

Figure 10a shows a channel containing only an interconnect and an EO. Figure 10b contains
an additional connection as a cross-connect. In both cases the fixed horizontal cable connects
the ZD to the EO. The channel includes patch cords and equipment cords. For the purposes
of this subclause, jumpers used in place of patch cords are treated as cords.

Figure 10c shows a channel containing an interconnect, an LDP and an EO. Figure 10d
contains an additional connection as a cross-connect. In both cases the fixed zone
distribution cable connects the ZD to the LDP. The channel includes patch cords and
equipment cords. For the purposes of this subclause, jumpers used in place of patch cords
are treated as cords.
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In addition to the cords, the channels shown in Figure 10c and Figure 10d contain an LDP
cable. The insertion loss specification for the LDP cable may differ from that of both the fixed
zone distribution cable and the flexible cables. The channel of Figure 10d is recognized as the
maximum implementation used to define the channel performance limits of Clause 6.

In order to accommodate cables used for LDP cables, patch cords, jumpers and equipment
cords with different insertion loss specifications, the maximum cable length used within a
channel shall be determined by the equations shown in Table 2.

In Table 2 it is assumed that

a)| the flexible cable within these cords has a higher insertion loss specification thah. that
used in the fixed zone distribution cable (see Clause 10),

b)| the cables within these cords in the channel have a common insertion loss specification.
THe following general restrictions apply:

a) the physical length of the channel shall not exceed 100 m;

b) the physical length of the fixed zone distribution cable shall n6tyexceed 90 m and mpy
be less depending on the length of LDP cables and cords~used and the number |of
connections.

Tdble 1 contains the length assumptions of the mathematicalmodel used to validate channel
pgrformance using components specified in Clauses 8{)9vand 10. They do not represgnt
abJsolute restrictions on the implementation of channels~and permanent links, but may be usgd
fof guidance in reference implementations. Table 1 gives the length assumptions used in the
mathematical modelling of balanced zone distributions cabling.

Table 1 — Zone distribution cabling — Jéngth assumptions for balanced cabling

s Minimum Maximum
egment
m m
ZD-LDP 15 85
LDP-EO 5 -
ZD-EO (ho)LDP) 15 90
Equipment cord at the EO 28 5
Patch cord 2 -
Equipment cord at the ZD 2b 5
All cords - 10
a8 |If there is no LDP, the minimum length of the equipment cord
is1m.
b If there is no cross-connect, the minimum length of the
equipment cord is 1 m.
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Table 2 — Zone distribution channel length equations
Model Figure Implementation equations
Class E, Class F and Class F,
Interconnect-EO 10a Z=104° - Fx X Z=105"-FxX
Cross-connect-EO 10b Z=103"-FxX Z=103"-FxX
Interconnect-LDP-EO 10c Z=103"-FxX-LxY Z=103-FxX—-LxY
Cross-connect-LDP-EO 10d Z=102" —=FxX—-LxY Z=102" —FxX—-LxY
For ¢perating temperatures above 20 °C, Z should be reduced by 0,2 % per °C for screened cables and 0,4 % pgr °C
(20 9C to 40 °C) and 0,6 % per °C (40 °C to 60 °C) for unscreened cables.
Key
Z maximum length of the fixed zone distribution cable (m)
F dombined length of patch cords, jumpers and equipment cords (m)
L lgngth of the LDP cable (m)
X rhatio of flexible cable insertion loss (dB/m) to fixed zone distribution cable insertion loss, (dB/m)
Y rptio of LDP cable insertion loss (dB/m) to fixed zone distribution cable insertion joss-(dB/m) - see
@ Tlhis includes a length reduction allocation to accommodate ILD.
7.2.3 Main distribution cabling
7.2.31 Component choice
THe selection of balanced cabling components wilkbe determined by the Class of applications
to|be supported by the cabling. Refer to Annex E of ISO/IEC 11801for guidance.
Uging the models of 7.2.3.2:
e | Category 6, components provide Class E, balanced cabling performance;
e | Category 7 components provide/Class F balanced cabling performance;
o | Category 7, components provide Class F, balanced cabling performance.
7.2.3.2 Dimensions
THe connection of application-specific equipment to the main distribution cabling at the MD
and ZDs adopts either an interconnect or cross-connect approach (see ISO/IEC 11801). The
chlannel includes.patch cords and equipment cords. For the purposes of this sub clauge,
jumpers usedsin place of patch cords are treated as cords.
Figure ¢Ixshows the model used to correlate main distribution cabling dimensions specified|in

thls Clause with the channel specifications in Clause 5. This figure represents the
canfiguration for the main distribution channel.

ITJII

Table 3 contains the length assumptions of the mathematical model used to validate Channel
performance using components specified in Clauses 8, 9 and 10. They do not represent
absolute restrictions on the implementation of channels and permanent links, but may be used
for guidance in reference implementations. Table 3 gives the length assumptions used in the
mathematical modelling of balanced main distribution cabling.
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Table 3 — Main distribution cabling — Length assumptions for balanced cabling

TH
Co

In
of
th

Minimum Maximum
Segment
m m
MD-zZD 15 90
Equipment cord at the MD 28 5
Equipment cord at the ZD 2b 5
Patch cord 2 -
All cords - 10
@ |If there is no cross-connect at the MD, the minimum length
of the equipment cord at the MD is 1 m.
b If there is no cross-connect at the ZD, the minimum length
of the equipment cord at the ZD is 1 m.

e maximum length of the fixed main distribution cable will depend gn-the total length
rds to be supported within a channel.

Channel

\ 4

MD

main distribution
cable

Equipment Patch cord/ Patch cord/ Equipment
cord Jumper Jumper cord

Figure 11'=Main distribution cabling models

order to accommodate theyhigher insertion loss of flexible cables used for cords, the leng
the cables used within_a channel of a given Class (see Clause 6) shall be determined
b equations shown in Table 4.

Table 4 it is asstumed that

the flexible;cable within these cords has a higher insertion loss specification than th
used in\the fixed main distribution cable (see Clause 10),

the ‘cables within these cords in the channel have a common insertion loss specification.

of

th
by

at

e following general restrictions apply:

a) the physical length of the channel shall not exceed 100 m;

b) the physical length of the fixed main distribution cable shall not exceed 90 m and m
be less depending on the length of cords used and the number of connections;

ay
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Table 4 — Main distribution channel length equations

Model Implementation equations
Class E , Class F and Class F

Interconnect-interconnect M=104" - Fx X M =105 - Fx X
Interconnect-cross-connect M=103"-Fx X M=103"-Fx X
Cross-connect—cross-connect M =102 - Fx X M =102 — Fx X
For operating temperatures above 20 °C, M should be reduced by 0,2 % per °C for screened cables and 0,4 % per °C
(20 Eto40 a0 % perC(#0-2Cto66—2C)forumscreenedTattes:
Key

M maximum length of the fixed main distribution cable (m)
F dombined length of patch cords, jumpers and equipment cords (m)

X ratio of flexible cable insertion loss (dB/m) to fixed main distribution cable insertion loss (dB/m)

@ Tlhis includes a length reduction allocation to accommodate ILD.

7.2.4 Network access cabling
7.2.41 Component choice

THe selection of balanced cabling components will be détermined by the channel lengths
refuired and the Class of applications to be supported. Refer to Annex F of ISO/IEC 11801{or
gudidance.

7.2.4.2 Dimensions

Figure 12 shows the model used to correlate¢cabling dimensions specified in this clause wjth
the channel specifications in Clause 5. The-network access channel shown contains a crogs-
cannect at both ends and representsxthe worst-case configuration for a network accefss
cabling channel between an MD apd-a distributor in accordance with ISO/IEC 11801.| A
chlannel between an ENI and an MD:.contains an interconnect at the ENI.

THe channel includes patch«cords and equipment cords. For the purposes of this clauge,
jumpers used in place of patch cords are treated as cords.

In[Table 5 it is assumed-that

a)| the flexible cable within these cords has a higher insertion loss specification than that
used in the/fixed network access cable,

b)| the cables within all these cords in the channel have a common insertion Ilgss
specification.

Inforder to accommodate the higher insertion loss of flexible cables used for cords, the length

oflthe_cables used within-a channel of a gi\/nn class (enn clause R) shall be determined h‘,’ the

equations shown in Table 5.

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

The maximum length of the fixed network access cable will depend on the total length of
cords to be supported within a channel. The maximum lengths of cords shall be fixed for ENIs
and distributors.
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Channel
Fixed
network access
cable
MD ENI
oy [ ': I— """""""""""""" A
EQP —{c— -k He— —{C— EQP
___________________________ 1 ey
Equipment Patch cord/ Patch cord/ Equipment

cord Jumper Jumper cord

Figure 12a — Network access cabling from MD to ENI

Nd
int
thi

Channel
Fixed
network access

cable

Distributor in accordand

MD with ISO/IEC 1180

0 1 [ 1
EQP ch HC EQP
Equipment Patch cord/ Patch cord/ Equipment
cord Jumper Jumper cord

Figure 12b — Network access cabling from MD to distibutor in accordance with ISO/IEC 11801

TE Where the EQP connected to the ENI lies outside the premises containing the data centres,
erconnecting cord will typically comprise a combination of fixed cabling and cords that are outside the scope
5 standard. In such cases.the connection to the EQP may not provide a TI.

Figure 12 — Network access cabling models

-0

he
of
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Table 5 — Network access cabling channel equations

Component Implementation equations ?
Category Class A Class B Class C Class D Class E Class E, Class F Class F,
N=250- | N=170- | N=105-
5 2000 FxX FxX FxX
N=260- | N=185— | N=111—- | N=102"-
6 2000 FxX FxX FxX FxX
— — —_ — b - b
A ” 00n N=260- | N=185- | N=111- | N=102"- | N=102"-
A FXX F XX FXX FXxXX FXX
. 2 000 N=260- | N=190- | N=115— | N=104" | N=104" | N =102~
FxX FxX FxX - FxX -FxX FxX
. 9 000 N=260- | N=190— | N=115— | N=104" | N=104" | N=102°24 N = 108"~
A FxX FxX FxX -FxX -FxX F XX FxX
Kely
N Jength of the fixed backbone cable (m)
F fombined length of patch cords, jumpers and equipment cords (m)

X fatio of flexible cable insertion loss (dB/m) to fixed network access cable insertion/loss (dB/m)

NQTE 1 Where channels contain a different number of connections than insthe model shown in Figure 12, the
Equation is met when the fixed cable length is reduced (where more connhections exist) or or increased (whe¢re
fewer connections exist) by 2 m per connection for Category 5 connections and 1 m per connection for Category 6
angl above connections. Additionally, the NEXT, Return Loss (RL) and ACR-F performance should be verifigd.
Category 5 and Category 6 components and Class A through Clas$-E channels may only be used for netwgrk
acgess cabling.

NQTE 2 For operating temperatures above 20 °C, N should‘be reduced by 0,2 % per °C for screened cables gnd
0,4 % per °C (20 °C to 40 °C) and 0,6 % per °C (40 °C to 60 °C) for unscreened cables.

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

This includes a length reduction allocation to.accommodate ILD.

7.3  Optical fibre cabling
7.8.1 Assumptions

Optical fibre components‘are referenced in Clauses 8, 9 and 10. The optical fibres are definpd
in|terms of physical construction (core/cladding diameter) and their transmission performange
Category within a_cable. Within the reference implementations of this clause, the cabled
ofdtical fibres used’in each cabling channel shall be of the same specification.

7.8.2 Component choice

THe selection of optical fibre components will be determined by the channel lengths requirgd
and_the' applications to be supported. Refer to Annex F of ISO/IEC 11801:2002/Amd.2 {or
gdidance.

7.3.3 Optical fibre cabling channel lengths

The models of Figure 10, Figure 11 and Figure 12 are applicable to optical fibre cabling for
zone distribution cabling, main distribution cabling and network access cabling respectively.
The channel length restriction of Figure 10 does not apply, but is instead limited by channel
length restrictions of the cabled optical fibre Category used. It should be noted that the
connection systems used to terminate fixed optical fibre cabling may contain mated
connections and splices (permanent or re-usable) and that cross-connects may comprise re-
usable splices.
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8

8.1

Cable requirements

General

This clause defines the minimum requirements for

cables installed in the main distribution, zone distribution and network access cabling
subsystems specified in Clause 5 and used in the reference implementations of Clause 7,

flexible balanced cables to be assembled as cords as specified in Clause 10 and used in

the reference implementations of Clause 7

c)| balanced cables or cable elements to be used as jumpers.

8.2 Balanced cables

The electrical performance of balanced cables, other than for network accesg’cabling, sh

ISPO/IEC 11801:2002/Amd.2.

8.3  Optical fibre cables

Sge 9.4 of ISO/IEC 11801:2002 and Amendment 2 (2010).
9| Connecting hardware requirements

9.1 General requirements

9.1.1 Overview

meet a minimum of Category 6,  requirements

accordingnyvto 9.2

Hardware for connecting cables shall only” provide direct onward attachment for ea
conductor and shall not provide any contact between more than one incoming and o

oytgoing conductor (e.g. bridge taps shallhot be used).

9.1.2 Applicability
Sge 10.1.1 of ISO/IEC 118012002 and Amendment 2 (2010).

9.1.3 Location

Connecting hardware-is installed at the

a)| ENI,

b)| MD andZD,

c)| LDR.(if provided),
d)[ EO»

all
of

ch

9.14 Design
See 10.1.3 of ISO/IEC 11801:2002 and Amendment 1 (2008).

9.1.5 Operating environment

See 10.1.4 of ISO/IEC 11801:2002 and Amendment 1 (2008).

9.1.6 Mounting
See 10.1.5 of ISO/IEC 11801:2002 and Amendment 1 (2008).
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9.1.7 Installation practices

See 10.1.6 of ISO/IEC 11801:2002 and Amendment 1 (2008).

9.1.8 Marking and colour coding

See 10.1.7 of ISO/IEC 11801:2002 and Amendment 1 (2008).

9.2 Connecting hardware for balanced cabling

9.7.1 General requirements

Sge 10.2.1 of ISO/IEC 11801:2002 Amendment 2 (2010).

9.2.2 Performance marking

Sge 10.2.2 of ISO/IEC 11801:2002 and Amendment 1 (2008).

9.2.3 Mechanical characteristics
9.2.3.1 Connecting hardware of the type used at the ENI

Balanced cabling connecting hardware shall be in¢,accordance with 10.2.3 |of
ISO/IEC 11801:2002 Amendment 2 (2010) as amended by the‘requirements of Table 6.

Table 6 — Connecting hardware of thé type used at the ENI

Category Standard

Category 5 unscreened IEC 60603-7-2

Category 5 screened IEC 60603-7-3

Category 6 unscreened IEC 60603-7-4

Category 6 screened IEC 60603-7-5

Category 6, unscreened IEC 60603-7-41

Category 6, screened IEC 60603-7-51

Category 7 screened IEC 60603-7-72

Category 7 ,'screened IEC 60603-7-712

@ In.installations where other factors such as cable sharing take preference
over backward compatibility offered by the IEC 60603-7-7 and
LiCu22393-7-71 interface, the interface specified in IEC 61076-3-104 may

9.23:2 Connecting hardware of the type used at the EO

Balanced cabling connecting hardware shall be in accordance with Clause 10.2.3 of
ISO/IEC 11801:2002/Amd.2 as amended by the requirements of Table 7.
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Table 7 — Connecting hardware of the type used at the EO

Category Standard
Category 6, unscreened IEC 60603-7-41
Category 6, screened IEC 60603-7-51
Category 7 screened IEC 60603-7-72
Category 7, screened IEC 60603-7-712

@ In installations where other factors such as cable sharing take

preference—ever—backwards—compatibiity—offered—by—the—t=C-60603—+FF
and IEC 60603-7-71 interface, the interface specified in
IEC 61076-3-104 may be used.

9.2.3.3 Pin and pair assignments at the EO

Fqgr the connecting hardware in 9.2.3.2 the pin grouping and pair assignments shall be ps
shiown in

P3ir rearrangement should not involve modification of the cable’ terminations. If pair
reprrangement is used, the configuration of the terminations shall be-Clearly identified.

NQTE When two physically similar cabling links are used in the samie installation (for example, differgnt
pefformance categories and cables with different nominal impedance)-special precautions are required to ensyire
thgt they are identified.
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Figures 13a to 13c show a front view of fixed connector (jack).

AT

ol sl alshl o1l

1T

NQTE This figure is not to scale.

Figure 13a — IEC 60603-7 series interface for Category 5, 6 and 6,

AT

Y Y A Y Y I B

6] 3 405!

\ \

NQTE 1 The pin designations 1, 2, 3!, 4!, 5!, 6!,s\and 8 for Category 7 and 7 correspond to 1, 2, 3, 4, 5, 6,
7 gnd 8 for Category 5, 6, and 6x.

NQTE 2 This figure is not to scale.

Figure 13b — |EC,60603-7 series interface for Category 7 and 7,

ANVA

LATCH

NN

Lol
vV

NOTE 1 The pin designations correspond to those of the IEC 60603-7 series interfaces.

NOTE 2 This figure is not to scale.

Figure 13c — IEC 61076-3-104 interface for Category 7 and 7,
Figure 13 — Pin grouping and pair assignments at the EO

If the connecting hardware type at a distributor, LDP or EO in the same link or channel is
different to each other, the cabling connections shall be configured with consistent pin/pair
assighments to ensure end-to-end connectivity. Pair rearrangement at the equipment outlet
should not involve modification of the horizontal cable terminations.
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9.2.3.4 Electrical characteristics
9.2.3.4.1 ENI and EO requirements

See 10.2.4.1 and 10.2.4.2 of ISO/IEC 11801:2002 and Amendment 2 (2010).

Free and fixed connectors (plugs and jacks) that are intermateable shall be backwards
compatible with those of different performance categories. Backwards compatibility means
that mated connections with free and fixed connectors (plugs and jacks) from different
categories shall meet all of the requirements for the lower Category component. See Clause

10 ofSOHEC 118012002 amAmemdment 220+

9.2.3.4.2 Other connecting hardware

Connecting hardware for use in distributors and LDPs of a given Category shall meet the
cdrresponding performance requirements specified in 10.2.4.3 of ISO/IEC 11801:2002 ahd
Amendment 2 (2010).

THe creation of Class F, configuration PL3 permanent link (see FigurenA.1), where the LDP
cable is in accordance with IEC 61156-5:2009, requires the connecting hardware at the LDP
to[ provide NEXT and PS NEXT performance that is 6 dB bgtter than the Category [a
refluirements specified in 9.2.

9.3 Connecting hardware for optical fibre cabling
9.8.1 General requirements

S¢e 10.3.1, 10.3.2, 10.3.3 and 10.3.5 of ISO/IEC:41801:2002 and Amendment 2 (2010).

9.8.2 ENI requirements

Fgr single-mode optical fibre the interface shall be IEC 61754-20 (the LC interface); it shgll
hgve a minimum return loss performahce of 55 dB provided by an angled face connection,|in
agcordance with IEC 61755-3-2.

It |is recommended that the-linterface at the other end of the network access cablipng
pgrmanent link should haye.a@ minimum return loss performance of 55 dB.

Fqgr the termination af-one or two multimode optical fibres, the interface shall be IEC 61754-R0
(the LC interface).clt shall have a minimum return loss performance of 20 dB.

9.8.3 EO requirements

Fqr the<termination of one or two single-mode optical fibres the interface shall pe
IEC 64754-20 (the LC interface).

For the termination of one or two multimode optical fibres, the interface shall be [EC 61754-20
(the LC interface).

For the termination of more than two optical fibres, the interface shall be IEC 61754-7 (the
MPO interface). See ISO/IEC 14763-217 regarding optical fibre polarity management.

9.3.4 Optical fibre assignments at the EO

For the optical fibre connecting hardware in 9.3.3 the optical fibre assignments shall be as
shown in Figure 14.

17 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
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Polarity of optical fibres should be identified at the EO by means of any combination of
latching, keying or labelling.

1

NQTE This figure is not to scale.

Figure 14a — IEC 61754-20 interface for one or two optical fibres

2 3 4 5 6 7 8 94011 12

NQTE This figure is not to scale.

Figure 14b — IEC 61754-7 interface for 3 to 12 optical fibres

1 2 3 4 5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20 21 22 23 24

NOTE—Thisfigure Ts ot toscare:

Figure 14c — IEC 61754-7 interface for 13 to 24 optical fibres

Figure 14 — Optical fibre assignments at the EO, front view of fixed connector

9.3.5 Other connecting hardware

Optical fibre connecting hardware at other places than the EO or ENI shall be specified by an
approved |IEC interface standard and comply with at least the equivalent optical, mechanical
and environmental performance requirements specified in IEC 60874-19-1.
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