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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 5: Data centres

FOREWORD

nternationaf,Standard ISO/IEC 11801-5 was prepared by subcommittee 25: Interconnectiop
of information technology equipment, of ISO/IEC joint technical committee 1: Informatio
technology.

Tlhis/ first _edition cancels and replaces ISO/IEC 24764:2010 and Amendment 1:2014. This

ISO (the International Organization for Standardization) and IEC (the International Electrotechnica
Commission) form the specialized system for worldwide standardization. National bodies that are members
ISO or IEC participate in the development of International Standards through technical committees establishe
by the respective organization to deal with particular fields of technical activity. ISO and IEC technica
committees collaborate in fields of mutual interest. Other international organizations, governmental and nor
governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology,
ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

25—,

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

==}

o

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

Q O

In order to promote international uniformity, IEC National Committees and 1ISO member bodies undertake f
apply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their national an
regional publications. Any divergence between any ISO, IEC or ISO/IEC publication and the correspondinlg
national or regional publication should be clearly indicated imthe latter.

Q. O

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

0 <

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

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

[T

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

—~~

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

=

edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

b)
c)
d)

standard re-structured to contain only those requirements that are specific for generic
cabling systems installed in data centres;

addition of balanced cabling channels Class | and Class IlI;
addition of examples of structures in accordance with ISO/IEC 11801-5 in Annex C;
addition of examples of networking architectures in Annex D.

ISO/IEC 11801-5 is to be read in conjunction with ISO/IEC 11801-1.
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This International Standard has been approved by vote of the member bodies, and the voting
results can be obtained from the address given on the second title page.

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

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

The contents of the corrigendum of April 2018 have been included in this copy.
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INTRODUCTION

The importance of cabling infrastructure is similar to that of other fundamental utilities such as
water and energy supply and interruptions to the services provided over that infrastructure
can have a serious impact. A lack of design foresight, the use of inappropriate components,
incorrect installation, poor administration or inadequate support can threaten quality of service
and have commercial consequence for all types of users.

This document specifies generic cabling within and to the computer room spaces of data
centre premises, or computer room spaces within other types of building.

Additionally those premises can include

office spaces for which generic cabling is specified in ISO/IEC 11801-2,

industrial spaces for which generic cabling is specified in ISO/IEC 11801-3.

beneric cabling for distributed building services in data centre spaces is specified i
50/IEC 11801-6, which addresses all of the above premises and spacés within them.

)
=

-n

igure 1 shows the schematic and contextual relationships between the standards relating t
Formation technology cabling produced by ISO/IEC JTC 1/SC 25, namely the ISO/IEC 1180

— 0

(7))
[on

ries of standards for generic cabling design, standards for‘the installation, operation an
dministration of generic cabling and for testing of installed generic cabling.

PREMISES-SPECIFIC >

CABLING DESIGN CABLING TESTING

STANDARDS
STANDARDS P\ CABLING INSTALLATION, >
OPERATION
and
ADMINISTRATION
v STANDARDS
ISO/IEC 11801-1 Examples
) . ISO/IEC 11802
Information Technology: Example
Generic Cabling: ISO/IEC(11801-3 ISOIEC 147633
General Requirements ISONEGM1801-4 -
\/_ ISONEC 11801-5

Examples
ISO/IEC 14763-2
ISO/IEC 18598
v ISO/IEC 30129

CABLING DESIGN
TECHNICAL
SPECIFICATIONS and
TECHNICAL REPORTS

ISO/IEC 11801-6

Examples
ISO/IEC TR 11801-9901
ISO/IEC TR 11801-9902

ICOAEC TR 44004 0000
OO T 1ot I905

ISO/IEC TR 11801-9904
ISO/IEC TR 11801-9905
ISO/IEC TR 24704
ISO/IEC TR 24750
ISO/IEC TS 29125

IEC

Figure 1 — Relationships between the generic cabling
documents produced by ISO/IEC JTC 1/SC 25
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The generic cabling specified by this document provides users with

a) an application independent system capable of supporting a wide range of applications in a

range of installation and operating environments,
b) a flexible scheme such that modifications are both easy and economical,
c) a multi-vendor supply chain within an open market for cabling components.

In addition, this document provides

) |c=cva||t illdubtly plUbeb;Ulld:D vv;th uu;dallbb‘ GHUVV;IIU thc dbbUllIIllUddt;Ull Uf bab“ll
before specific requirements are known, i.e. in the initial planning either for construction\g
refurbishment and for further deployment as the requirements of areas are defined,

¢) industry and standardization bodies with a cabling system which supports current-product
and provides a basis for future product development and applications standardization.

Applications addressed in this document include those developed by the technical committee
f IEC (including the subcommittees of ISO/IEC JTC 1) and study groups of ¥TU-T as used t
sljupport high data rate, mission-critical services within the densely connected environment g
ata centre spaces.

—

his document has taken into account requirements specified in\application standards liste
m Annex E of ISO/IEC 11801-1:2017.

—

his document should be read in conjunction with ISQ/JEC 11801-1, which was created t
onsolidate general requirements for generic cabling \into a single standard which allows th
ther standards in the ISO/IEC 11801 series to haveka.common reference.

O QO

Rhysical layer requirements for the applications-listed in Annex E of ISO/IEC 11801-1:201
have been analysed to determine their compatibility with the cabling performance specified i
this document and, together with statistics concerning premises geography from differer
countries and the models described in Clause 6, have been used to develop the requirement
for cabling components and to stipulate their arrangement into cabling systems.

b~

s a result, this International Standard specifies a structure for generic cabling supporting
ide variety of applications, which

=

—

) adopts balanced cabling channel and link Classes E,, F, Fp, | and Il specified i
ISO/IEC 11801-1,

2) adopts component requirements, specified in ISO/IEC 11801-1, and specifies cablin
implementations that ensure performance of permanent links and of channels that meet @
exceed the requirements of a specified group (e.g. Class) of applications,

3) adopts-optical fibre cabling channel and link requirements specified in ISO/IEC 11801-1.

Llife expectancy of generic cabling systems can vary depending on environmental conditions

(7))

=

[

- O &

U~ O N O O

[V

=)

=

D

upported applications, aging of materials used in cables, and other factors such as access t
p|athway§ (campus pathways are more difficult to access than building pathways). Wit
appropriate choice of components, generic cabling systems meeting the requirements of thi
document are expected to have a life expectancy of at least ten years

h
s

This document has taken into account requirements specified in application standards listed
in ISO/IEC 11801-1:2017, Annex E. It refers to International Standards for components and

test methods whenever appropriate International Standards are available.
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INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 5: Data centres

sf‘f\“ﬂ
Al A

[

his part of ISO/IEC 11801 specifies generic cabling within and to the computer room-space
f data centre premises, or data centre spaces within other types of buildings..It Cover
alanced cabling and optical fibre cabling.

(2]

his document is optimized for premises in which the maximum distance over which
plecommunications services can be distributed is 2 000 m. The principJes of this documern
an also be applied to larger installations.

=3

abling specified by this document supports a wide range of services including voice, dat

[V

his document specifies directly or via reference to ISO/IEC\11801-1

the structure and minimum configurations for generic cabling within data centres,
the interfaces at the equipment outlet (EO) and_the external network interface (ENI),
the performance requirements for cabling links and channels,

the implementation requirements and options,

— — ~— — —

the performance requirements for cabling components,
the conformance requirements and verification procedures.
afety (e.g. electrical safety and,protection, fire) and electromagnetic compatibility (EMC

bquirements are outside the scope of this document, and are covered by other standards an
y regulations. However, information given by this document can be of assistance.

O

Normative references

he following documents are referred to in the text in such a way that some or all of the
ontent constitutes requirements of this document. For dated references, only the editio
ited applies’For undated references, the latest edition of the referenced document (includin

- =

[(®]

EC.60603-7-7, Connectors for electronic equipment — Part 7-7: Detail spec;f/cat/on for 8-way,

Slaan £ aac-fivad nuanftara for Aofo frapmaomicoainma 1ard it £ £ 800 AMll—

o

H
LLEA~ZAA>A FEIA>A"d af e xea-conreectorSforgatatranSiHSStonS—wih llUL’uUlluon up O OUUTIVITTZ

IEC 60603-7-41, Connectors for electronic equipment — Part 7-41: Detail specification for
8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to
500 MHz

IEC 60603-7-51, Connectors for electronic equipment — Part 7-51: Detail specification for
8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to
500 MHz

IEC 60603-7-71, Connectors for electronic equipment — Part 7-71: Detail specification for
8-way, shielded, free and fixed connectors, for data transmission with frequencies up to

1

000 MHz


http://webstore.iec.ch/webstore/webstore.nsf/artnum/036216
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=e&wwwprog=pro-det.p&progdb=db1&He=IEC&Pu=60603&Pa=7&Se=41&Am=&Fr=&TR=&Ed=1
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=e&wwwprog=pro-det.p&progdb=db1&He=IEC&Pu=60603&Pa=7&Se=51&Am=&Fr=&TR=&Ed=1
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=e&wwwprog=pro-det.p&progdb=db1&He=IEC&Pu=60603&Pa=7&Se=71&Am=&Fr=&TR=&Ed=1
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IEC 60603-7-81, Connectors for electronic equipment — Part 7-81: Detail specification for

8

-way, shielded, free and fixed connectors, for data transmissions with frequencies up to

2 000 MHz

IEC 60603-7-82, Connectors for electronic equipment — Part 7-82: Detail specification for
8-way, 12 contacts, shielded, free and fixed connectors, for data transmissions with
frequencies up to 2 000 MHz

IEC 61754-7-1, Fibre optic interconnecting devices and passive components — Fibre optic

—_ - = - — —_

Q —

= T

Qo —

onrector interfaces — Part 7-1. rype viFQO corinecitor ramily = One fibre Tow

EFC 61754-7-2, Fibre optic interconnecting devices and passive components — Fibre-opti
onnector interfaces — Part 7-2: Type MPO connector family — Two fibre rows

9]

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

FC 61755-3-2, Fibre optic connector optical interfaces — Part 3-2: Opti¢al interface, 2,5 mn
nd 1,25 mm diameter cylindrical full zirconia ferrules for 8 degrees argled-PC single mode
bres

>

D

BO/IEC 11801-1:2017, Information technology — Generic cabling for customer premises
art 1: General requirements

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

=S

5O/IEC 30129, Information technology — Telecommunications bonding networks for building|
nd other structures

(2]

Terms, definitions and abbreviated terms

.1 Terms and definitions

or the purposes of this doctiment, the terms and definitions given in ISO/IEC 11801-1 an{d
ne following apply.

50 and IEC maintain“terminological databases for use in standardization at the followinpg
ddresses:

IEC Electfepedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

3.1.1
cdomputer room

e Ul ITore spditcs plillldliiy u'cu'ibd‘lcu' tU iIUubillg bdb“lly dlluI Uquiplllcllll uacd fbr
electronics data storage, processing and networking

3

1.2

computer room space

a

rea within the data centre that accommodates the data processing, data storage and

telecommunications equipment that provides the primary function of the data centre

3
e
fi

1.3
quipment outlet
xed connecting device for terminating the zone distribution cabling and providing the

interface to the equipment cord


http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=e&wwwprog=pro-det.p&progdb=db1&He=IEC&Pu=60603&Pa=7&Se=51&Am=&Fr=&TR=&Ed=1
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=e&wwwprog=pro-det.p&progdb=db1&He=IEC&Pu=60603&Pa=7&Se=51&Am=&Fr=&TR=&Ed=1
http://www.electropedia.org/
http://www.iso.org/obp
https://standardsiso.com/api/?name=819984b8d64d7130d4ce7c5b19391201
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3.14

fixed zone distribution cable

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

3.1.5
intermediate distribution cable
cable connecting the intermediate distributor to the zone distributor

PP

16
intermediate distributor

istributor used to make connections between the main distribution cabling subsysten
intermediate distribution cabling subsystem, network access cabling subsystem and ¢abling
ubsystems specified in ISO/IEC 11801-1 and active equipment

1.7

pcal distribution point
onnection point in the zone distribution cabling subsystem between a zone distributor and ap
quipment outlet

D O =

3.1.8
bcal distribution point cable
able connecting a local distribution point to an equipment_qutlet

o =

[34]

.1.9

ocal distribution point link

ansmission path between a local distribution point and the interface at the other end of th
xed zone distribution cable including the conneeting hardware at each end

— —

4%

—h

3.1.10
main distribution cable
clable connecting the main distributor.to the intermediate distributor or the zone distributor

3.1.11

ain distributor

istributor used to make connections between the main distribution cabling subsystemn
etwork access cabling(subsystem and cabling subsystems as specified in ISO/IEC 11801-(1
nd active equipment

.1.12

etwork access’cable
ble connéeting the external network interface (or other distributors of the ISO/IEC 1180(l
series) tethe main distributor, intermediate distributor or zone distributor

t iti mbly

assembly of cabled‘optical fibres and connectors, with an MPO connector on one end and
simplex or duplex connectors on the other end

3.1.14

zone distribution cable

cable connecting the zone distributor to the equipment outlet(s) or local distribution point(s),
where present

3.1.15

zone distributor

distributor used to make connections between the main distribution cabling subsystem,
intermediate distribution cabling subsystem, zone distribution cabling subsystem, network


https://standardsiso.com/api/?name=819984b8d64d7130d4ce7c5b19391201
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access cabling subsystem, cabling subsystems specified in ISO/IEC 11801-1 and active
equipment

3.2

Abbreviated terms

For the purposes of this document, the abbreviated terms given in ISO/IEC 11801-1 and the
following apply.

CuC copper cabling

'_Ik‘ll UAtUIIId: IIUtVVUI:\ ;Iltclfdbc

ID intermediate distributor

LDP local distribution point

MD main distributor

QFC optical fibre cabling

AN storage area network

4D zone distributor

4 Conformance

Hor a cabling installation to conform to this document the following applies.

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

) Channels shall meet the requirements specified in Clause 6 when subjected tp
environment conditions, local to the channels (see NOTE below), as defined by thg
applicable environmental Class(es) of Claus&(6.

This shall be achieved by one of the following:

1) a channel design and implementation ensuring that the prescribed channgl
performance of Clause 6 is met;

2) attachment of appropriate camponents to a permanent link or CP link design meeting
the prescribed performance class of Clause 7. Channel performance shall be ensuref
where a channel is created by adding more than one cord to either end of a link
meeting the requirements of Clause 7;

3) for E1 environments; using the reference implementations of Clause 8 and compatible
cabling compaonents conforming to the requirements of Clauses 9, 10, and 11, that is
based upon a-statistical approach of performance modelling.

cd) The interfaces’to the cabling at the EO shall conform to the requirements of Clause 1P
with respect/to mating interfaces and performance when subjected to environment
conditions, local to the connecting hardware (see NOTE below), as defined by the
applicable environmental Class(es) of Clause 6.

d) Copnecting hardware at other places in the cabling structure shall meet the performance
requirements specified in Clause 10 when subjected to environment conditions, local tp
the connecting hardware (see NOTE helow) as defined by the applicable environmental
Class(es) of Clause 6.

e) The requirements of ISO/IEC 14763-2 and ISO/IEC 30129 shall be met.

This document does not specify which tests and sampling levels should be adopted. Test
methods to assess conformance with the channel and link requirements of Clause 6 and
Clause 7, respectively, are specified in ISO/IEC 11801-1. The test parameters to be
measured, the sampling levels and the treatment of measured results to be applied for
particular installation shall be defined in the installation specification and quality plan for that
installation prepared in accordance with ISO/IEC 14763-2.

In

the absence of the channel, the conformance of the link shall be used to verify

conformance with ISO/IEC 11801-5.
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Specifications marked "ffs" are preliminary specifications, and are not required for
conformance to this document.

NOTE The applicable environmental classification of ISO/IEC 11801-1:2017, 6.2.2, local to the cabling or cabling
component(s), is that of the environment immediately adjacent to the cabling or cabling component(s).

5 Structure of the generic cabling system

5.1 General

Clause 5 identifies the functional elements of generic cabling for data centres, describes,ho
they are connected together to form subsystems and identifies the interfaces at(whic
Tplication-specific components are connected to the generic cabling. Examples of structure
accordance with Clause 5 can be found in Annex C.

O o<

>

pplications listed in ISO/IEC 11801-1:2017, Annex E are supported by cennecting activ
quipment at the external network interfaces, equipment outlets and the distributors.

[4%

D

m

xamples of network architectures in accordance with Clause 5 can be found in Annex D.

8.2 Functional elements

—

he functional elements of generic cabling are as follows:

) external network interface (ENI) — not defined in ISO/fEC 11801-1;

) network access cable — not defined in ISO/IEC 11801-1;

) main distributor (MD) — equivalent to distributorx3 in ISO/IEC 11801-1;

) main distribution cable — equivalent to subsystem cable 3 in ISO/IEC 11801-1;

) intermediate distributor (ID) — equivalent‘to distributor 2 in ISO/IEC 11801-1;
intermediate distribution cable — equivalent to subsystem cable 2 in ISO/IEC 11801-1;
zone distributor (ZD) — equivalenvto distributor 1 in ISO/IEC 11801-1;

) zone distribution cable — equivalent to subsystem cable 1 in ISO/IEC 11801-1;

g ©Q T D Q9 O O Q
~

local distribution point (KDP) — equivalent to consolidation point in ISO/IEC 11801-1;
local distribution point cable (LDP cable) — equivalent to cable Y in ISO/IEC 11801-1;
) equipment outlet.(EO) — equivalent to TE outlet in ISO/IEC 11801-1.

Q) x

roups of these. functional elements are connected together to form cabling subsystems t
rovide the /srequired applications to the telecommunications equipment and terming
quipment.

[®)

(o]

5.3 , General structure and hierarchy

Generic_cabling systems in_data centres contain _up to four cabling subsystems: network
access cabling, main distribution cabling, intermediate distribution cabling and zone
distribution cabling. Where present within the premises, distributors of other parts of the
ISO/IEC 11801 series are connected to the generic cabling within the data centre using the
network access cabling.

The cabling subsystems are connected together to create a generic cabling system with a
structure as shown in Figure 2. The composition of the cabling subsystems is described in
5.4.2, 5.4.3, 5.4.4 and 5.4.5. The functional elements of the cabling subsystems are
interconnected to form a hierarchical star topology as shown in Figure 3.

The functions of multiple distributors can be combined, see 5.7.1.
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Connections between cabling subsystems are either indirect, requiring application-specific
equipment, or direct. Connection to application-specific equipment at an MD, ID or a ZD
adopts either an interconnect or a cross-connect approach (see ISO/IEC 11801-1).
Connection to application-specific equipment at an ENI and EO adopts an interconnect
approach (see ISO/IEC 11801-1). Direct connections between cabling subsystems adopt
either a cross-connect approach, by way of either patch cords or jumpers, or an interconnect
approach.

-
4
I o L DR EQ
\
- O I
.- O I | | (=P
V4
]
\
Dfstributors % o
of other standards Network Intermediate
nthe ISO/IEC 11801 access Main distribution distribution
sgries cabling cabling cabling Zone distribution Equipment
subsystem subsystem subsystem cabling subsystem cord
« > e >e >t ol
P Generic cabling system |
IEQ
Figure 2 — Structure of generic cabling within a data centre
Distributors ({ ) { ENI)—( ENI) R
of other standards /,\ - \,\
in the ISO/IEC 11801/» \ \\
series \\ \‘ Network access
/ \‘ \ cabling subsystern

Main distribution
cabling subsyste

Intermediate
distribution
cabling subsysten|

Zone distribution
cabling subsysten

LEGEND

— — — — optional tie cables
—-—-- network access cables

IEC

NOTE Network access cabling is also used to connect ENI to ID or ZD.

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

5.4 Cabling subsystems
5.4.1 General

Although work area cords (equivalent to the TE cords of ISO/IEC 11801-1) and equipment
cords are used to connect terminal and transmission equipment, respectively, to the cabling
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subsystem, they are not considered part of the cabling subsystem because they can be

application specific.

The optional redundancy between distributors as shown in Figure 3 shall be provided by the

use of tie cabling.

Tie cabling is not considered as a part of the hierarchical structure within this document. If

provided, it shall include

) thetie babic,
K) the mechanical termination of the tie cable at the peer distributors.

5.4.2 Network access cabling subsystem

—

he network access cabling subsystem extends from an MD (or ID, or ZD) to_the 'ENIs or t
ne ISO/IEC 11801 series distributors (see Figure 2).

—

—

he subsystem includes

QD

) the network access cables,

(o

) the mechanical termination of the network access cables at theENI(s),

(@]

) the mechanical termination of the network access cables,at’'the MD, ID(s), ZD(s) or othg
distributors in accordance with ISO/IEC 11801-1.

5.4.3 Main distribution cabling subsystem

—

he main distribution cabling subsystem extends from an MD to the ID(s) (or ZD(s
onnected to it. The subsystem includes

Q

d) the main distribution cables,

b) the mechanical termination of the(Cmain distribution cables at the MD together wit
associated patch cords and/or jumpers at the MD,

cd) the mechanical termination of-the main distribution cables at the ID(s) or ZD(s).

5.4.4 Intermediate distribution cabling subsystem

-

he intermediate distribution cabling subsystem extends from an ID to the ZD(s) connected t

—

he subsystem includes

d) the intermediate distribution cables,

b) the mechanical termination of the intermediate distribution cables at the ID together wit
associated patch cords and/or jumpers at the ID,

c) cthe mechanical termination of the intermediate distribution cables at the ZD(s).

—

~

-

5.4.5 Zone distribution cabling subsystem

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

subsystem includes
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a) the zone distribution cables,

b) the mechanical termination of the zone distribution cables at the EO(s) and the ZD
together with associated patch cords and/or jumpers at the ZD,

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

A zone distribution cable shall be continuous from the ZD to the EO(s) unless an LDP is
instatred (see 5.7-8)-

5.4.6 Design objectives

n order to provide the longest operational life while minimizing the disruptionand cost
ssociated with re-cabling, the fixed installed cabling should be designed to

Q

Q

) support the broadest set of existing and emerging applications,

o

[4%

) accommodate the anticipated growth in volume of supported appli¢ations throughout th
predicted lifetime of the installation.

©

h addition, the provision of redundancy within a cabling design. should be considered (se
dlso 5.7.2).

8.5 Accommodation of functional elements

-

igure 4 shows an example of how the functional elements are accommodated in a building
bnly a single floor of the building is shown for simplicity).

—

14

Tlhe MD, ID, ZD and LDP shall be housed inipermanent and accessible locations within th
data centre.

—

he ENI shall be housed in permanent and accessible location either internal or external tp
he data centre.

—

2 X Data centre Distributors
BEF] ! N X of other standards
_": ! P in the ISO/IEC 11801
| ,J_ - (ENI)___ series
[ /\ -

LEC

Figure 4 — Example of accommodation of functional elements

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.
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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 channels and

Clause 7 for links.

The channel |s the transmlssmn path between data centre equment such as SW|tches and

services, the channel would be formed by the connection of two or more subsystem
(Including patch cords and equipment cords), see Annex A. The performance of the-channg
gxcludes the connections at the application-specific equipment.

Tlhe permanent link is the transmission path of the fixed cabling subsystem}Zincluding th
connecting hardware at the ends of the installed cable. In a data centre ‘zone distributio
cabling subsystem, the permanent link consists of the EO, an optional LDP cable, an optionad
UDP, the zone distribution cable and the termination of the zone distribution cable at the zon
distributor.

D — 0
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El El El

ENI i

l MD, ID or ZD
Y

!

TI TI TI Tl
See NOTE

IEC

a) Network access cabling from ENI to MD, ID or ZD

El El El El
Distributor in accordance
with ISO/IEC 11801-1 l l l l
MD or ID
r Fommmmmoo o |
\ ]

e Ve 2

IEC

b

MD, ID or ZD l l l l MD, ID or ZD
r
! [

IEC

d) Zone distribution cabling

=
—

OTE Whererthe EQP connected to the ENI lies outside the premises containing the data centre, the function
he interconhecting cord will typically be provided by a combination of fixed cabling and cords that are outside th
Cope of this*document. In such cases the connection to the EQP cannot provide a TI.

,_,.
[V]

(2]

Figure 5 — Test and equipment interfaces

5.7 Dimensioning and configuring
5.71 Distributors

The number and type of subsystems that are included in a generic cabling implementation
depends 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 11801-1 are
observed regarding the mixing of optical fibre types at the distributors. Distributors should be
located in such a way that the resulting cable lengths are consistent with the channel
performance requirements of Clause 6.
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Where the components of Clauses 9, 10 and 11 are used, the distributors shall be located in
accordance with the reference implementations of Clause 8. Where other components are
used, the distributors shall be located so that the desired performance Class of Clause 6 is
delivered.

The functions of multiple distributors can be combined into a single distributor. For example,
an MD can serve the function of a ZD. However, every data centre shall have at least one
MD.

5.7-2— Redundancy

Consideration should be given to the resilience of the data centre with respect to the cabling
mfrastructure. Measures that can be taken to improve the resiliency include

d) redundant and physically separated building entrance facilities (see 5.7.9),

K) redundant and physically separated ENIs with service provisioned in the IENIs by multipl
service providers,

[

d) provision of redundant and physically separated distributors (MDs, IDs;"ZDs),
d) provision of tie cables between peer level distributors (i.e. MD-ta=-MD, ID-to-ID, ZD-to-ZD),

(0]
~

diversely routed cabling between distributors (preferably with“different coloured jackets g
labels).

=

W certain circumstances, for example for security or reliability reasons, redundancy can b
uilt into a cabling design. Figure 6 shows one of manypossible examples of the connectio
f functional elements within the structured framewerk to provide such protection againg
ilure in one or more parts of the cabling infrastructure. This might form the basis for th
esign of generic cabling for a data centre providing some protection against such hazards a
re damage or the failure of an external network.

o

—
U D 5 0

—h

NOTE 1 Redundancy cabling, shown in Figure 6, is-an example of data centres with high availability.
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Distributor

in accordance
WIth TSO/TEC 118071
series

|E0|E§ |EO|E6| |EO|E6| |E“O|EO| ]E0|Eo| ’EO|EO|
Basic hierachy cables
------------- Additional cables for improved reliability
----------- Tie cables for improved reliability EC

Figure 6 — Connection of functional elements providing redundancy

>

dditionally, redundancy can be provided by utilizing multiple cables between distributors
ith cables following.different routes.

=

NOTE 2 Conne€ctions between ZD and ZD are in addition to the connection between MD/ID and ZD and not
r¢placement far,;the MD/ID to ZD connection.

5.7.3 External network interface

The~ENI provides a termination of the network access cabling that allows connection g

4 L 4 4l 4 L | o H | it 4
ALTTTIAl STTVILUTO LU UIT TITIWUIN AdUUT OO bdulllly ao SITUWIT 111 FIUUIC r.
The multiple service providers should have diverse routes to each of the multiple ENIs.
The ENI shall be in accordance with Clause 10.

Where the components of Clauses 9, 10 and 11 are used, the ENIs shall be located i
accordance with the reference implementations of Clause 8.

—h

n


https://standardsiso.com/api/?name=819984b8d64d7130d4ce7c5b19391201

- 22 - ISO/IEC 11801-5:2017 © ISO/IEC 2017

External service cabling Network access cabling

(beyond the scope of this standard) E

Interconnection

Cross-connection

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

[c] EQP [C \_J []

IEC

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

5.7.4 Cables

Cable types used in the reference implementations of Claus€’8 are specified in Clause 9.

5.7.5 Equipment cords

Bquipment cords connect the generic cabling to transmission equipment at distributors and t
terminal equipment at the EO. Equipment cords’\are non-permanent and can be application
specific. Assumptions have been made gconcerning the length and the transmissio
performance of these cords; the assumptiofs are identified when relevant. The performanc
contribution of these cords shall be taken into account in the design of the channel. Clause
provides guidance on cord length for reference implementations of generic cabling.

—

he structured cabling system §pgcified by this document restricts the use of direct-attac
ords

Q

Q

) within a distributor,

(o

) within a single cabinet, frame, or rack,

o

) between adjacent/cabinets, frames, or racks in the same row.

.7.6 Patch'cords and jumpers

atch cords‘and jumpers are used within cross-connect implementations at distributors. Th
erformance contribution of these cords shall be taken into account in the design of th
hannel” Clause 8 provides guidance on cord/jumper lengths for reference implementations ¢
eberic cabling.

P O 1 O

—n (D D

5.7.7 Equipment outlets

The design of generic cabling should provide for EOs to be installed with a high density an
located in close proximity to the application-specific equipment to which they are to b
connected. A group of EOs can be served directly by multiple ZDs, or by multiple ZDs vi
multiple LDPs.

The EO interface presented shall be in accordance with Clause 10.

d
e
a
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5.7.8 LDP

The installation of an LDP in the zone distribution cabling between the ZD and the EO can be

useful where frequent additions or movements of equipment are required. One LDP i

S

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

equipment in the LDP area.

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 can b

e

efined in terms of number of frames/cabinets/closures to be supported and should inclid
llowance for growth.

Rrovided that the requirements of 5.5 are met, LDP(s) can be located in ceiling voids-or unde
00rs.

—h

-

or balanced cabling, the effect of multiple connections in close proximityson transmissio
erformance should be taken into consideration when planning the cable\lengths between th
D and the LDP.

NT

5.7.9 Building entrance facilities

wol

uilding entrance facilities are required whenever campds backbone, public and privat
etwork cables enter buildings and a transition is madefto internal cables. It comprises a
ntrance point from the exterior of the building and the pathway leading to the main ¢
intermediate distributor. Local regulations can require" special facilities where the externg

bles are terminated. At this termination point, a.change from external to internal cable ca
take place.

Vhen using cables that are suited for both4nternal and external use, a termination point @
ansition point are not needed.

o <

5.8 Earthing and equipotential.bonding

w

ee ISO/IEC 30129.

g Channel performance requirements

.1 General

onnectionsite active equipment as shown in Figure 8 and comprises only passive sections ¢
able, connecting hardware, cords and jumpers.

[ellelia) o]

—

he_channel performance is specified as a combination of environmental performance an

lause 6 specifies the minimum channel performance of generic cabling at and between the

a)
-

—

[

D — = D

=

—h

—

ansmission pnrfnrmanr‘n

The environmental classification of spaces served by generic cabling is described in 6.2.

The minimum requirements for the transmission of performance of cabling channels are

specified in 6.3. The required transmission performance Class shall be met for a
environmental performance Classes specified for the channel.
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Channel

EQP [Ch HChH AC Ch Hch Hc| EQP

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

IEC

Figure 8 — Example of a channel with four connections

Gompatibility between the structures and materials at the interfaces between thes
cdomponents and assemblies shall ensure that the required mechanical, environmental an
transmission performance is maintained for the intended life of the cabling.

Where applications listed in ISO/IEC 11801-1:2017, Annex E, areto—be supported, th
performance of the connections at the active equipment are the.‘fesponsibility of th
gquipment supplier.

Application support depends on channel performance, which in_turn depends on cable length
number of connections and performance of the components«ithin the environments to whic
the channel is subjected.

Tlransmission and environmental performance shalllbe assured by the selection of cablin
omponents suitable for the environmental Class(es) or by the use of pathway systems an
imstallation practices that provide the required protection to the installed cabling.

=l o]

CGhannels are implemented using either

network access cabling only,

main distribution cabling only;

)
by)
d) intermediate distribution cabling only,
d) zone distribution cablingyonly,

&

) a combination of the‘above, see Annex A.

Higure 9 shows anwexample of equipment at the MD or ID connected to equipment at the E
using two channgls, an optical fibre cabling channel and a balanced cabling channel. Th
dptical fibre and/balanced cabling channels are connected together using an optical fibre t
balanced cable converter. There are four channel interfaces: one at each end of the balance
cgabling channel, and one at each end of the optical fibre cabling channel.

[oN

[N

= <

OO O U
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MD or ID ZD
- [eH —c] [cH C EQP
! : EO !
LG LG G >
| ' l Optical fibre cabling channel l | ! l Balanced cabling
1 S - -L-- channel

EQP OE EQP

'C. = optional connection

- IEC]

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

6.2 Environmental performance

Jee ISO/IEC 11801-1:2017, 6.2.

6.3 Transmission performance
.3.1 General

6

Tlhe channel performance requirements described in 6.3 shall be used for the design and ca
be used for verification of any implementation of%this document, using the test method
gefined, or referred to, in 6.3. In addition, these'<requirements can be used for applicatio
evelopment and troubleshooting.

Consideration should be given to measuking performance at worst case temperatures, g
alculating worst case performance baséd on measurements made at other temperatures.

(@)

6.3.2 Balanced cabling

Tlhe channel specifications %in® 6.3.2 allow for the transmission of defined Classes d
dpplications over distances other than those of Clause 8, and/or using media and component
with different transmissionyperformance than those of Clauses 9, 10 and 11.

he main distributien/ intermediate distribution and zone distribution cabling shall be designe
b provide a~Tminimum of Class E, channel performance as specified i
5O/IEC 118071-4:2017, 6.3.

—

ome applications listed in ISO/IEC 11801-1:2017, Annex E require channels of Class | @
lass }h-as specified in ISO/IEC 11801-1:2017, 6.3.

QW

= O

—

D=

> L

—

NOTFE—Classtand-ClasstH-spesifva-maxmum—of-two-connections—h-a-channeland-is—-designred-as-an-interconne
= r2&55—1ahe ot 5P W A HeRS—H—a-eRahher—ahRais—6 a—aS—ah-htesf 3

to EO implementation. o o e
6.3.3 Optical fibre cabling

The selection of optical fibre components shall take into account the initial applications to b

e

supported, and the required channel lengths, and should take into account any predicted

changes to the applications to be supported during the expected life of the cabling.

Cabling shall be designed using the cabled optical fibres referenced in 9.3 and optical

connecting hardware as specified in 10.3 to provide channel performance as required t
support the relevant applications of ISO/IEC 11801-1:2017, Annex E for the followin
parameters:

0
9
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a) channel attenuation;
b) channel length.

Channel performance shall meet the requirements of ISO/IEC 11801-1:2017, 6.5.

7 Link performance requirements

7.1 General

link comprises only passive sections of cable and connections. Compatibility between”th
structures and materials at the interfaces between these components shall ensure that‘th
required mechanical, environmental and transmission performance is maintained. for th
intended life of the cabling.

7.2 Balanced cabling

Uink performance shall meet the requirements of ISO/IEC 11801-1:2017, 7.2.

7.3 Optical fibre cabling

—

ink performance shall meet the requirements of ISO/IEC 11801<1:2017, 7.4.

8§ Reference implementations

8.1 General

CGlause 8 describes implementations of generic eabling that utilize components referenced i
CGlauses 9, 10 and 11. These reference implementations meet the requirements of Clause
and, when installed in accordance with™ ISO/IEC 14763-2, comply with the channg
performance requirements of Clause 6.

Tlhe reference implementations described in Clause 8 contain reductions in channel lengt
here operating temperatures are in excess of 20 °C. In order to maintain specific channe
ngths under such conditions. (due to the effect of ambient temperature and/or the impact g
pplications supported by the cabling),

0 <

d) cables can be specified with lower insertion loss specifications than those detailed i
8.2.2, 8.2.3 and(8,2°4, or

K) appropriate protection can be provided to reduce the operating temperature of th
channel.

8.2 Balanced cabling

8.2.1 Assumptions

DO DO D

— O1 2O

—_ — =)

()

Alanend r\r\b!ir\n componanta rafaranend 1n Clanicone Q 40 nd 11 arn Al\f;r\ d in tarme A

=t
(SIiCIRAvAA" pun v ey g CoOTmpP o CTIto TCTCTCTICC U T o oT oI5 1

Category. In the reference implementations of 8.2, the components used in each cabling
channel shall have the same nominal characteristic impedance in accordance with

ISO/IEC 11801-1:2017, 6.3.2.

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 °C. The effect of

temperature on the performance of cables shall be taken into account as shown in Table 3.
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8.2.2 Zone distribution cabling
8.2.2.1 Component choice

The selection of balanced cabling components will be determined by the Class of applications
to be supported by the cabling. Refer to ISO/IEC 11801-1:2017, Annex E, for guidance.

Using the models of 8.2.2.2,

a) Category 6, or Category 8.1 components provide Class E, balanced cabling performance,

b)

c) Category 7, or Category 8.2 components provide Class F, balanced cabling performance,
)

Category 7 components provide Class F balanced cabling performance,

Category 8.1 components provide Class | balanced cabling performance for interconnect
EO implementation,

¢) Category 8.2 components provide Class Il balanced cabling performance fotinterconnect
EO implementation.

Q

ategory 8.1 components cannot be used to provide a Class F, Fylar Il balanced cabling
erformance.

o]

8.2.2.2 Dimensions

-n

igure 10 shows the models used to correlate zone distribution cabling dimensions specified
n Clause 8 with the channel specifications in Clause 6.



https://standardsiso.com/api/?name=819984b8d64d7130d4ce7c5b19391201

- 28 - ISO/IEC 11801-5:2017 © ISO/IEC 2017

B Channel R
Fixed
zone distribution
. cable |
ZD
P i EO
1
Equipment Equipment
cord cord
IEC
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Channel
Fixed
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1 | EO
] ' LDP
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d) 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
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the ZD to the EO. The channel includes patch cords and equipment cords. For the purposes
of 8.2.2.2, 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 8.2.2.2, jumpers used in place of patch cords are
treated as cords.

[oN

I ’

cable. The insertion loss specification for the LDP cable can differ from that of both the fixe
Zpne distribution cable and the flexible cables. The channel of Figure 10d) is recognized aps
the maximum implementation used to define the channel performance limits of Clause 6

—

n order to accommodate cables used for LDP cables, patch cords, jumpers and equipmer
ords with different insertion loss specifications, the maximum cable length *used within g
hannel shall be determined by the equations shown in Table 3.

(el@)

N Table 3 it is assumed that

QD

) the flexible cable within these cords has a higher insertion\loss specification than thgt
used in the fixed zone distribution cable (see Clause 11),

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

b
Tlhe following general restrictions apply:

—

) for Class E,, F and F, the physical length of the,channel shall not exceed 100 m,

N

) for Class | and Il the physical length of the channel shall not exceed 30 m,

—

3) for Class E,, F and F, the physical length of the fixed zone distribution cable shall ng
exceed 90 m and can be less depending on the length of LDP cables and cords used an
the number of connections.

[®N

Tlable 1 and Table 2 contain thellength assumptions of the mathematical model used t
vialidate channel performance using components specified in Clauses 9, 10 and 11. They d
n
o

O O

ot represent absolute restrigtions on the implementation of channels and permanent linkg
ut can be used for guidance in reference implementations. Table 1 and Table 2 give th
length assumptions used inthe mathematical modelling of balanced zone distribution cabling

)

Table 1 — Zone distribution cabling — length assumptions
for balanced cabling using Classes E, to F

Length
Segment m
Minimum Maximum
7D=L DP 15 85
DP-EO 5 —
ZD-EO (no LDP) 15 90
Equipment cord at the EO 28 5
Patch cord 2 -
Equipment cord at the ZD 2b 5
All cords - 10

a
b

If there is no LDP, the minimum length of the equipment cord is 1 m.
If there is no cross-connect, the minimum length of the equipment cord is 1 m.
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Table 2 — Zone distribution cabling — length assumptions
for balanced cabling using Classes | and Il

Length
Segment m
Minimum Maximum
ZD-EO 5 26
Equipment cord at the EO 1 2
Eqnipmnnf cord atthae 7D 1 2
AIl cords - 4

Table 3 — Zone distribution channel length equations for Classes

Implementation equations,
Model Figure
Class E, Class F and Class Fj Class land I
Interconnect-EO 10a) [,=104 - X I,=105 - 1. X ,=32-1X
Cross-connect—EO 10b) 1,=103 - X I,=103 - X -
Interconnect-LDP-EO 10c) [,=103 -1, X-1Y 1,=103 S X~ 1Y -
Cross-connect—-LDP-EO 10d) [,=102 -1, X-1Y I,=102 -1, X-1Y -

For operating temperatures above 20 °C, /, should be reduced by«0)2¥% per °C for screened cables and 0,4 9
er °C (20 °C to 40 °C) and 0,6 % per °C (40 °C to 60 °C) for unscreened cables.

is the maximum length of the fixed zone distribution cable (m)

is the combined length of patch cords, jumpers and equipment cords (m)

is the length of the LDP cable (m)

X is the ratio of flexible cable insertion loss (dB/m)\te fixed zone distribution cable insertion loss (dB/m)

" is the ratio of LDP cable insertion loss (dB/m)-to fixed zone distribution cable insertion loss (dB/m)

[o]

.2.3 Cabling between distributors

.2.3.1 Component choice

[

8
Tlhe selection of balanced cabling components will be determined by the Class of application
to be supported by the cabling. Refer to ISO/IEC 11801-1:2017, Annex E, for guidance.

—

sing the models of 8.2.2.2,

Category 6, or Category 8.1 components provide Class E, balanced cabling performance

)
i) Category 7 components provide Class F balanced cabling performance,
)

c) “Category 7, or Category 8.2 components provide Class F, balanced cabling performance,

d) Category 8.1 components provide Class | balanced cabling performance for interconnect
to interconnect implementation,

e) Category 8.2 components provide Class Il balanced cabling performance for interconnect
to interconnect implementation.

Category 8.1 components cannot be used to provide a Class F, F, or Il balanced cabling
performance.

8.2.3.2 Dimensions

The connection of application-specific equipment to the cabling between distributors at the
MD, IDs and ZDs adopts either an interconnect or cross-connect approach (see
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ISO/IEC 11801-1). The channel includes patch cords and equipment cords. For the purposes
of 8.2.3.2, jumpers used in place of patch cords are treated as cords.

Figure 11 and Figure 12 show the models used to correlate main distribution cabling and
intermediate distribution cabling dimensions specified in 8.2.3 with the channel specifications

in Clause 6. These figures represent the full configuration for the main distribution channel.

Channel

\ 4

Fixed
distribution
cable

Distributor r

'4 Distributor

Equipment Patch cord/
cord Jumper

Channel

Patch cord/ Equipment

Jumper cord
IEC

Figure 11 — Cabling model between distributors using Class Ep to Fp

Fixed
distribution
cable

|

Equipment
cord

oo < -

1 Distributor
C— EQP
Equipment
cord
IEC

Figure 12 — Cabling model between distributors using Class | and Il

able 4 and Table~5-contain the length assumptions of the mathematical model used t
alidate channel performance using components specified in Clauses 9, 10 and 11. They d
ot represent absolute restrictions on the implementation of channels and permanent linkg,
ut can be used*for guidance in reference implementations.

Table 4 — Cabling between distributors — length assumptions
for balanced cabling using Classes E5 to F

O O

Segment m
Minimum Maximum
MD-ID or ZD 15 90
Equipment cord at the MD 28 5
Equipment cord at the ID 2b 5
Patch cord 2 -
All cords - 10

b

@ If there is no cross-connect at the MD, the minimum length of the equipment cord at the MD is 1 m.

If there is no cross-connect at the ID, the minimum length of the equipment cord at the ID is 1 m.
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Table 5 — Cabling between distributors — length assumptions
for balanced cabling using Classes | and Il

Length
Segment m
Minimum Maximum
ZD-EO 5 26
Equipment cord at the EO 1 2
Eqnipmnnf cord atthae 7D 1 2
AIl cords - 4

QD

1
e supported within a channel. During the operation of the installed cabling, amyadministratio
S
G

= O

- O

2) for Class | and Il the physical length of the channel shall not exceed 30 m;
3) for Class E,, F and F, the physical length of the fixed distribution cable shall not exceefd

he maximum length of the fixed distribution cable will depend on the total length.6f cords t

=0 O

ystem in accordance with ISO/IEC 14763-2 shall be implemented to ensure that the length g
ords used to create the channel conform to the design rules of this document.

n order to accommodate the higher insertion loss of flexible cables used for cords, the lengt
f the cables used within a channel of a given Class (see Clausg.-6) shall be determined by
he equations shown in Table 6.

=)

N Table 6 it is assumed that

) the flexible cable within these cords has a highen.insertion loss specification than thgt
used in the fixed distribution cable (see Clause 14}/

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

) for Class E,, F and F, the physical length of the channel shall not exceed 100 m;

90 m and can be less depending on the length of LDP cables and cords used and th
number of connections,

[

Table 6 ~Length equations for cabling between distributors

Implementation equations
Model
Class EA Class F and Class FA Class land Il
Interconnect<interconnect [,=104 -1 X l,=105-1X 1,=32-1X
Interconneei~cross-connect I, = 103 - 1X I, = 103 - 9.4 -
Cross-connect—cross-connect l,=102-1X l,=102-1X -

Foroperating temperatures above 20 °C, /_ should be reduced by 0,2 % per °C for screened cables and 0,4 %
per °C (20 °C to 40 °C) and 0,6 % per °C (40 °C to 60 °C) for unscreened cables.

[, is the maximum length of the fixed main distribution cable (m)

I, is the combined length of patch cords, jumpers and equipment cords (m)

X is the ratio of flexible cable insertion loss (dB/m) to fixed main distribution cable insertion loss (dB/m)
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8.2.4 Network access cabling

8.2.4.1 Component choice

The selection of balanced cabling components will be determined by the channel lengths
required and the Class of applications to be supported. Refer to ISO/IEC 11801-1:2017,

Annex E for guidance.

Using the models of 8.2.2.2,

Category 5 components provide Class D balanced cabling performance,
Category 6 components provide Class E balanced cabling performance,
Category 6, or Category 8.1 components provide Class E, balanced cabling perfarmance
Category 7 components provide Class F balanced cabling performance,

— — — — —

Category 7, or Category 8.2 components provide Class F, balanced cablingperformance

- DO QO O T Q

Category 8.1 components provide Class | balanced cabling performance for interconnect
EO implementation,

d) Category 8.2 components provide Class Il balanced cabling performance for interconnect
EO implementation.

Q

ategory 8.1 components cannot be used to provide a Class)F, F, or Il balanced cablin
performance.

8.2.4.2 Dimensions

igure 13 shows the model used to correlate cabling dimensions specified in 8.2.4 with th
hannel specifications in Clause 6. The network access channel shown contains
ross-connect at both ends and represents the*worst-case configuration for a network acces

O O O mM

channel between an ENI and an MD,_IB, or ZD contains an interconnect at the ENI.

—

he channel includes patch cordssand equipment cords. For the purposes of 8.2.4.2, jumper
sed in place of patch cords are treated as cords.

o

h Table 7 it is assumed that

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

b) the cables~within all these cords in the channel have a common insertion los
specification:

In order {o_accommodate the higher insertion loss of flexible cables used for cords, the lengt
of the.cables used within a channel of a given Class (see Clause 6) shall be determined b
the equations shown in Table 7.

abling channel between an MD or ID and a“distributor in accordance with ISO/IEC 11801-1.

VIO

[2)

=

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 ENI
and distributors.

S
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IEC
a) Network access cabling from ENI to MD, ID or ZD
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with ISO/IEC 11801-1 MD or ID
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b) Network access cabling from distributor in accordance with ISO/IEC 11801-1 to MD or ID

OTE Where the EQP connected to the ENI lies outside the'premises containing the data centres, the function
e interconnecting cord will typically be provided by a combination of fixed cabling and cords that are outside th
Cope of this document. In such cases the connection tosthe EQP cannot provide a TI.

Figure 13 — Network access cabling models

D =
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Table 7 — Network access cabling channel equations

Component Implementation equations 2

Category Class A Class B Class C Class D Class E Class E, Class F Class F,

5 2 000 " n n - - - -

6 2 000 n n n n - - -

6, or 8.1 2000 " " " ! " - -

7 2 OOO n n n n n n _

7,0r8.2 | 2000 " " " " " y "
260 - 1,X | 192-1X | 117 -1x | 108-1X | 107-1Xx | 102-1Xx | 107-/X

is the length of the fixed network access cable (m)

, is the combined length of patch cords, jumpers and equipment cords (m)

X is the ratio of flexible cable insertion loss (dB/m) to fixed network access cahle/insertion loss (dB/m)

[Vhere channels contain a different number of connections than in the modéelshown in Figure 13, the equation i
net when the fixed cable length is reduced (where more connections’ exist) and/or increased (where fewef
onnections exist) by 2 m per connection for Category 5 connections.and 1 m per connection for Category 6 an
bove connections. Additionally, the NEXT, Return Loss (RL) _and ACR-F performance should be verified
Category 5 and Category 6 components and Class A through Class E channels can only be used for networ
fccess cabling.

For operating temperatures above 20 °C, /  should be reduced by 0,2 % per °C for screened cables and 0,4 9
er °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.are likely not to be supported if channel lengths exceed
100 m.

8.3 Optical fibre cabling

.3.1 General

=)

efined in terms of (physical construction (core/cladding diameter) and their transmissio

8
Qptical fibre components) are referenced in Clauses 9, 10 and 11. The optical fibres ar
d
performance Category within a cable.

Within the referénce implementations of 8.3, the optical fibres used in each cabling channg
shall have-thie' same physical construction specification and the cabled optical fibres shall b
of the same Category.

()

When* more than one physical construction or cabled optical fibre Category is used in

< D

Use of transition assemblies, combining optical fibre connecting hardware, as described in
10.3 are described in Annex B.

8.3.2 Component choice

The selection of optical fibore components shall be determined by the channel lengths required
and the existing and anticipated applications to be supported. Refer to ISO/IEC 11801-1:2017,
Annex E for guidance.
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8.3.3 Dimensions

The models of Figures 10, 11, 12 and 13 are applicable to optical fibre cabling for zone
distribution cabling, cabling between distributors and network access cabling. The channel
length is limited by channel length restrictions of the cabled optical fibre Category used, see
ISO/IEC 11801-1:2017, Annex E. It should be noted that the connection systems used to
terminate fixed optical fibre cabling can contain mated connections and splices (permanent or
re-usable) and that cross-connects can comprise re-usable splices.

dditional connections can be used if the maximum channel insertion loss (or optical powe
udget, as applicable) of the application allows (see ISO/IEC 11801-1:2017, Annex E).

o >

©

Cable requirements

9.1 General
Glause 9 defines the minimum requirements for

d) cables installed in cabling between distributors, zone distribution and network acces
cabling subsystems specified in Clause 5 and used’in/the reference implementations d
Clause 8,

b) flexible balanced cables to be assembled as cords as specified in Clause 11 and used i
the reference implementations of Clause 8,

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

Tlhe electrical performance of balanced cables, other than for network access cabling, sha
meet a minimum of Category 6, requirements according to ISO/IEC 11801-1:2017, 9.3.1 an
9.3.2.

9.3 Optical fibre cables

he optical performance of cabled optical fibres shall meet the requirements ¢
5O/IEC 11801-1:2017, 9.5.

=

10 Connecting hardware requirements

10.1 .General requirements

1011  Overview

—

—

See ISO/IEC 11801-1:2017, 10.1.1.

10.1.2 Location
Connecting hardware is installed at the

a) ENI,

b) MD, ID and ZD,
c) LDP (if provided),
d) EO.
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10.1.3 Design
See ISO/IEC 11801-1:2017, 10.1.3.

10.1.4 Operating environment

See ISO/IEC 11801-1:2017, 10.1.4.

10.1.5 Mounting

W

ee ISO/IEC 11801-1:2017, 10.1.5.

10.1.6 Installation practices

W

ee ISO/IEC 11801-1:2017, 10.1.6.

10.1.7 Marking and colour coding

W

ee ISO/IEC 11801-1:2017, 10.1.7.

10.2 Connecting hardware for balanced cabling

10.2.1 General requirements

w

ee ISO/IEC 11801-1:2017, 10.2.1.

10.2.2 Performance marking

w

ee ISO/IEC 11801-1:2017, 10.2.2.

10.2.3 Mechanical characteristics
10.2.3.1 Connecting hardware of.the type used at the ENI

Balanced cabling connecting hardware shall be in accordance with ISO/IEC 11801-1:20171
10.6 and 10.7.

10.2.3.2 Connecting hardware of the type used at the EO

Balanced cabling gonnecting hardware shall be in accordance with ISO/IEC 11801-1:2017%
0.6, as amended-by the requirements of Table 8.

—

Table 8 — Connecting hardware of the type used at the EO

Category Standard
Category 6, unscreened IEC 60603-7-41
dlegory DA screerned IEC OUOUS-7-0O1
Category 7 screened IEC 60603-7-7°
Category 7, screened IEC 60603-7-712
Category 8.1 screened IEC 60603-7-81
Category 8.2 screened IEC 60603-7-822

2 In installations where other factors such as cable sharing take preference over backwards compatibility
offered by the IEC 60603-7-7 and IEC 60603-7-71 interface, the interface specified in IEC 61076-3-104 can
be used.



https://standardsiso.com/api/?name=819984b8d64d7130d4ce7c5b19391201

- 38 - ISO/IEC 11801-5:2017 © ISO/IEC 2017

10.2.3.3 Pin and pair assignments at the EO
See ISO/IEC 11801-1:2017, 10.6 and 10.7.

Pair rearrangement should not involve modification of the cable terminations. If pair

rearrangement is used, the configuration of the terminations shall be clearly identified.

When two physically similar cabling links are used in the same installation (for example,
different performance categories and cables with different nominal impedance), special

I{ the connecting hardware types at a distributor, LDP or EO in the same link or chapnel ar
ifferent from each other, the cabling connections shall be configured with consistent pin/pa
dssignments to ensure end-to-end connectivity. Pair rearrangement at the equipmeént outle
should not involve modification of the horizontal cable terminations.

10.2.3.4 Electrical characteristics
10.2.3.4.1 ENI and EO requirements

Jee ISO/IEC 11801-1:2017, 10.6.

Hree and fixed connectors (plugs and jacks) that are intermateable shall be backward
compatible with those of different performance categories! Backwards compatibility mean
that mated connections with free and fixed connectors (plugs and jacks) from differern
categories shall meet all of the requirements feor’the lower Category component. Se
IBO/IEC 11801-1:2017, Clause 10.

—

0.2.3.4.2 Other connecting hardware

Q

onnecting hardware for use in distributors and LDPs of a given Category shall meet th
orresponding performance requirements’specified in ISO/IEC 11801-1:2017, 10.2.4.

Q

When creating a Class F, configuration PL3 link, see ISO/IEC 11801-1:2017, 10.2.5.1.

10.3 Connecting hardware for optical fibre cabling
10.3.1 General requirements

Jee ISO/IEC 118011:2017, 10.5.

10.3.2 ENIlrequirements

Hor single*mode optical fibre, the interface shall be IEC 61754-20 (the LC interface). It sha

ccordance with IEC 61755-3-2.

~ = D

D -~ 0O O

Qave a’minimum return loss performance of 55 dB provided by an angled face connection, i

The interface at the other end of the network access cabling permanent link should have a

minimum return loss performance of 55 dB.

For the termination of one or two multimode optical fibres, the interface shall be IEC 61754-20

(the LC interface). It shall have a minimum return loss performance of 20 dB.

10.3.3 EO requirements

For the termination of one or two single-mode optical fibres, the interface shall be

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

For the termination of more than two optical fibres in rows of up to twelve optical fibres, the
interface shall be of an MPO type in accordance with |IEC 61754-7-1 (one row) or
IEC 61754-7-2 (two rows of twelve fibres).

10.3.4 Optical fibre assignments at the EO

hown in ISO/IEC 11801-1:2017, Figure 15

(duplex adapter) and Figure 16.

-
pry

olarity of optical fibres should be identified at the EO by means of any combhination g
atching, keying or labelling.

10.3.5 Connecting hardware at other locations

w

ee ISO/IEC 11801-1:2017, 10.5.

11 Requirements for cords and jumpers

1.1 Jumpers

W

ee Clause 9.

11.2 Balanced cords

W

ee ISO/IEC 11801-1:2017, 11.1, 11.2 and 11:8.

-

actory terminated balanced cords should be used.

11.3 Optical fibre cords

w

ee ISO/IEC 11801-1:2017, 11:5.
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Annex A
(normative)

Combination of balanced cabling links

A.1 General

Typical lengths of balanced links within the data centre allow for combination of two or more

links to form one transmission channel conforming to the channel requirements, as specified

im 6.3. Examples of link combinations are shown in Figure A.1.

A.2 Requirements

—

he length of the combined links, including its patch cords and equipment cords at both ends
hall not exceed

(7))

Q

) 100 m for Classes E,, F and F, constructed using Category 6,, 7 @nd 7,, respectively,

o

) 30 m for Classes | and Il constructed using Category 8.1 and 8.2, fespectively.

hannel lengths for Classes A through E can be based upon, the) backbone implementations g
50O/IEC 11801-1:2017, Table 84.

)

Q

hannel performance in accordance with Clause 6:shall be ensured where a channel i

Link Link

Equipment Patch cord/ Equipment
eord Jumper cord
Channel
Distributor Perlmalpent Distributor Perlr?fl{nent
» [ »
i I . :
: | ! ! EO
1 1 \
: | :

:

Equipment Patch cord/ Equipment

Jumper cord
cord p JEC

Figure A.1 — Examples of combination of different links

—

created by adding more than one cord to either end’of a link meeting the requirements g
Clause 7.

Channel
Distributor Permanent Distributor Permanent Distributor

=
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Annex B
(informative)

Usage of high density connecting hardware
within optical fibre cabling

B.1 General

-

or the purposes of Annex B, the term “high density connecting hardware” refers to optica
bre connecting hardware that provides interconnection

—h

a) of multi-element cabling (more than two optical fibres),

specified at the EO (see Clause 10),
d) through a transition assembly, or a fan-out cord.

High density connecting hardware can be required in the following locations:

1) interfaces to switch blades for high density switches,

2) interfaces to equipment using parallel optical sources and detectors,

3) one or both ends of equipment cords at distributors,

4) one or both ends of patch cords at distributors,

5) LDPs,

g) interfaces that replace duplex EO connectorsq

High density connecting hardware can be use€d as replacement or in combination with th
duplex interface specified in Clause 10.vInformation regarding polarity maintenance i
provided in ISO/IEC 14763-2.

Using connecting hardware that\is-minimally compliant with the performance specified i
IBO/IEC 11801-1 limits the number of connections within the channel to two where th
channels are of maximum tlength. The use of connecting hardware having attenuatio
performance that exceeds the requirements of ISO/IEC 11801-1 and/or the implementation ¢
shorter channels can allow-the required channel performance to be achieved using additionad

connections and spligces: Figure B.1 and Figure B.2 show a number of implementations thg
include more than twg Connections.

B.2 Use _cases for high density connecting hardware

xamples*of high density connecting hardware within cabling subsystems in accordance wit
lause(5 are shown in Figure B.1 and Figure B.2.

Q. m

B) at a greater density than is possible using groups of the duplex optical fibre\interface ap

[

—. — —h D (D 2D
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MD or ID

Equipment  Transition Transition Equipment
cord assembly assembly cord

MD, ID ofiZID

= B e

High density High density
equipment equipment
cord cord

NID or ID MD, ID or ZIp

High density High density
equipment equipment
’ cord Channel cord A
< "
H = high density connecting hardware @ = connecting hardware IEd

Figure B.1 — Examples of high density connecting hardware
within main distributioncabling and intermediate distribution cabling
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n C| EQP
Transition Equip.ment
assembly cord
EO
k _j C| EQP
LDP cord Equipment
cord IEC
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Transition
assembly

EO

EQP

T

High density
equipment
cord

EO

n EQP

LDP A 4

LDP cord High density
equipment
cord

H = high density connecting hardware = connecting hardware

IEC

Figure B.2.='Examples of high density connecting hardware
at-the’LDP and EO within zone distribution cabling
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Annex C
(informative)

Examples of structures in accordance with ISO/IEC 11801-5

C.1 General

Typical data centre designs involve different design concepts, which might be difficult to relate

terms which are often used in descriptions of functions.

<

provides a key to aid the understanding of these figures.

tp the structures within this document. Annex C describes cabling design concepts and use

Vithin Annex C, a series of concepts are described mainly by the use of figures. Figure C.

_ Fixed copper cable(s)

@ Copper cord(s)
Copper cabling interfaces

Fixed optical fibre SAi\cable(s)

_-—_— Fixed optical fibre.networking cable(s)
Optical fibre eord(s)

Opticalfibre cabling interfaces

CPL Central Patching Location

Figure C.1 — Key for Figures C.2 through C.9

IEC

5

—
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C.2 Data centre minimum configuration

A data centre consisting of one distributor serving one rack of servers and one rack of storage
would often utilize direct connect patch cords, although this is not recommended by this
document. The structure contains no structured cabling, but a portion of marked patch cords
or direct-attach cables, which serves as the telecommunications cabling.

Access
switches

# Servers

Networking
Core/
Aggregation

SAN

TOENI wm wm ==[OFCinterfaces

Storage

IEC

Figure C.2 — Example of a.minimum configuration
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C.3 End of Row concept

An End of Row (EoR) topology is a cabling concept where cabling is distributed from the mai

n

distributor or intermediate distributor to the zone distributor which is located at the end of a
row of equipment cabinets. Equipment outlets are located in patch panels typically either at

the top or bottom of server or storage cabinets. The example in Figure C.3 shows balance

d

copper cabling EOs placed in the top of cabinets and optical fibre EO placed in the bottom of

the cabinets.

Halanced copper cabling 1s used from the zone distributor to the EOs and optical fibre cabling
i$ used from the main distributor or the intermediate distributor to the zone distributor and the
gOs.
MD or ID
OFC interfacesjmm == ==} = passs=s OFC interfaces
@ OFC interfaces @
Networking
Core/ CD SAN
Aggregation
OFC interfaces
1! )
e meEmssssEsssssssssssssEssEsssssEssEsEssEEsEEEs R EssEsEEsEssEEsEsEEsEEEEEe AR L :
: = e e o o e e e e e e e e o e e o | : :
] '
EI CuC |nterfaces CuC |nterfaces CuC |nterfaces CuC |nterfaces GuC |nterfaces CuC |nterfaces EO’s OFC interfaces | | OFC interfaces
d |
] G G
A
|
. ] Ac_cess Servers Servers Servers Servers Servers
| switches
H | Storage Storage
]
|
:I OFC mterfaces OFC |nterfaces OFC |nterfaces OFC mterfaces OFC |nterfaces OFC mterfaces
:I —— l l l l l
themssmannnnnd s R Y L L .
ZD 1EQ
Figure C.3 — Example of End of Row configuration
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C.4 Middle of Row concept

A Middle of Row (MoR) topology is a cabling concept where cabling is distributed from the
main distributor or intermediate distributor to the zone distributor which is located in the
middle of a row of equipment cabinets. Equipment outlets are located in patch panels either in
the top or bottom of server or storage cabinets. The example in Figure C.4 shows balanced
copper cabling EOs placed in the top of cabinets and optical fibre EO placed in the bottom of

the cabinets.

Haranced copper cabling 1S used from the zone distributor to the EOS and optical fibre cabjin
$ used from the main distributor or the intermediate distributor to the zone distributor and. th
HOs.

MD or ID
OFC interfacesjmm == ==} = pesss=s OFC interfaces
@ OFC interfaces @
Networking
Core/ D SAN
Aggregation

OFC interfaces

©

[

thssssssssssssssssss s s EEE s s EEEEEEEEEEEEEEEEEEE B ASEsSEEsSEEsSEEsEEEEEEEEEEEEEE LY
. 1 ' .
S \Tee em mm == == 1 . :
. . '
.
: CuC |nterfaces CuC |nterfaces CuC |nterfaces CuC interfaces || | GuC. lnterfaces EO’s 1 EO’s JOFC interfaces | | OFC interfaces
' I
.
: : @D COF>
.
| ]
' |
: |
H Access
. Servers Servers A Servers Servers 1
' switches
: 1
' I Storage Storage
| ]
. OF |
| ]
"
| ]
: |
: OFC mterfaces OFC |nterfaces OFC |nterfaces OFC interfaces | | OFC |nterfaces I
. .
. H 3 e Bl o e e e e
[ e Lumnnnd e L S | S .
7D IEQ

Figure C.4 — Example of Middle of Row configuration
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C.5 Top of Rack concept

A Top of Rack (ToR) topology is a cabling concept where cabling is distributed from the main
distributor or intermediate distributor to equipment cabinets containing EOs which are located
in patch panels typically either at the top or bottom of server or storage cabinets. The
example in Figure C.5 shows networking optical fibre cabling EOs placed in the top of
cabinets and SAN optical fibre EOs placed in the bottom of the cabinets.

Balanced copper cabling is used from EOs to the equipment and optical fibre cabling is used
ffom the main distributor or the intermediate distributor 1o the EOS.

MD or ID
OFC interfaces = == = prmsnan OFC interfaces
@ OFC interfaces @
Networking
Core/ P> SAN
Aggregation
OFC interfaces
Hl
............................................................................. IR RS
1 . '
| ]
| ' .
r [ i T [ ' ;
OFC interfaces | | OFC interfaces | | OFC interfaces | | OFC interfaces | | OFC interfaces EO’s OFC interfaces | | OFC interfaces|

I

TOR switches TOR switches TOR switches TOR switches TOR switches

il Kl Kl K8 K

Servers Servers Servers Servers Servers

Storage Storage
OFC interfaces § | OFC interfaces | §OF C'interfaces | | OFC interfaces | | OFC interfaces
. ' . . '
L] L] L] L] L] IEC

Figure C.5 — Example of Top of Rack configuration
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