ISO/IEC 11801-5:2017-11(en)

IEC ISO/IEC 11801-5

Edition 1.0 2017-11

INTERNATIONAL
STANDARD

K
5
QY
R
O'\
NG

CH
\J
Information technology — Generic cabling for CQ&mer premises —
Part 5: Data centres



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

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 ISO/IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about
ISO/IEC copyright or have an enquiry about obtaining additional rights to this publication, please contact the address

IEC Central Office
3, rue de Varembé

below or your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch
About the1E€
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and”puplishes

Interng

About
The te

latest 4

IEC C%talogue - webstore.iec.ch/catalogue

IEC publications

tional Standards for all electrical, electronic and related technologies.

Chnical content of IEC publications is kept under constant review by the IEC. Please make surevthat you ha
dition, a corrigenda or an amendment might have been published.

Electropedia - www.electropedia.org

ve the

The dtand-alone application for consulting the entre  The world's leading online [dictionary of electronfjc and
bibliogfaphical information on IEC International Standards, electrical terms containing 20 000 terms and definifions in
Technigal Specifications, Technical Reports and other  English and French, with' ,equivalent terms in 16 additional

docum
iPad.

bnts. Available for PC, Mac OS, Android Tablets and

IEC publications search - www.iec.ch/searchpub
The advanced search enables to find IEC publications by a

languages. Also known“\as/the International Electrotd
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

chnical

65 000 electrotechnical terminology entries in English and

variety| of criteria (reference number, text, technical  French extracted from the Terms and Definitions clause of
commiftee,...). It also gives information on projects, replaced IEC publications issued since 2002. Some entries have been
and withdrawn publications. collected from earlier publications of IEC TC 37, 77, |86 and

CISPR.

IEC Jupst Published - webstore.iec.ch/justpublished
Stay up to date on all new IEC publications. Just Published ¢EC Customer Service Centre - webstore.iec.ch/csc
details|all new publications released. Available online and If you wish to give us your feedback on this publicgtion or

also orfce a month by email.

need further assistance, please contact the Customer
Centre: csc@iec.ch.

Bervice



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=819984b8d64d7130d4ce7c5b19391201

ISO/IEC 11801-5

Edition 1.0 2017-11

INTERNATIONAL
STANDARD

Infgrmation technology — Generic cabling forzctistomer premises —
Part 5: Data centres

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 35.200 ISBN 978-2-8322-5043-3

Warning! Make sure that you obtained this publication from an authorized distributor.



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

-2- ISO/IEC 11801-5:2017 © ISO/IEC 2017

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 6
LN I 2 1 1 L N 1 S 8
1 ST e o] o 1Y OO PP 10
2 NOrMative referENCES ... e 10
3  Terms, definitions and abbreviated terms ... 11
3.1 Terms and definifioNS .. ..o 11
3.2 Y 0] 2 V4 F= 1 (0 5 10 1 ....13

DZo Yo} (o] o g = Vo -SRI SN ....13

5  Ptructure of the generic cabling system ... e ... 14
5. GENEIAl. . B A, ....14
572 Functional elements ... ... O ....14
5.8 General structure and hierarchy ...........cooooiiiiii i A S ....14
54 Cabling subsystems .........cooviiiiiiiiniiieeee e ....15
5.4.1 GeNEral ..o AN ....15
$.4.2 Network access cabling subsystem...........co.oombd i ....16
$.4.3 Main distribution cabling subsystem............... N ....16
5.4.4 Intermediate distribution cabling subsystem ... ....16
$.4.5 Zone distribution cabling subsystem ... . ....16
5.4.6 Design ObJeCHVES ..o ... 17

5.5 Accommodation of functional elements ... ... ... 17
5.6 INTEITACES . . i L. 17
5.6.1 Equipment interfaces and testinterfaces .............coooviiiiii i, ... 17
5.6.2 Channels and links ..ol ....18

57 Dimensioning and CONfIQURING ....ccuiiniiiii e ....19
5.7.1 DSt DULOrS ... o ....19
5.7.2 (=0 10T T F= T o Lo ....20
5.7.3 External network interface ... ....21
5.7.4 CabES tu  eaeaad ....22
5.7.5 EQUIPMIENT COIUS .. ....22
$.7.6 Pateh cords and JUMPErS ... ....22
5.7.7 EqUipment OUtIetS ......c.iii ... 22
5.7.8 LD P s ....23
$.7.9 Building entrance facilities ..o ....23

5.8 Earthing and equipotential bonding ...........ovuieiiii i ....23

6  Channel performance requUIiremMents ... .. ..o e 23
6.1 LCT=Y o 1= - | PPN 23
6.2 Environmental performance ... ... 25
6.3 TransmisSSioN PEIfOIMANCE ........iiiiiie e 25
6.3.1 GBNEIAl e 25
6.3.2 Balanced Cabling ......o.ooini 25
6.3.3 Optical fibre Cabling ... 25

7  Link performance reqQUIrEMENTS ......iuiiiii et 26
7.1 (=Y o 1= - | PPN 26
7.2 Balanced Cabling ......ouieii e 26

7.3 Optical fIbre Cabling ... ... 26


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

ISO/IEC 11801-5:2017 © ISO/IEC 2017 -3-

8 Reference implementations ... ... 26
8.1 LT a1 = PP 26
8.2 Balanced Cabling ... 26

8.2.1 ] U0 4] o) 110 o 1= 26
8.2.2 Zone distribution Cabling ... 27
8.2.3 Cabling between distributors.............ooiiii i 30
8.2.4 Network access Cabling ....c.ouieiii 33
8.3 Optical fIbre Cabling ... ... 35
8.3.1 GBNEIAL .. 35
3.2 Component CROICE ... e ....35
1.3.3 DM BN S ONS e e e ....36

9 D able FEQUITEMENTS Lo b ....36
9. GENETAL .. e Ao ....36
9.2 Balanced cables ... O ....36
9.3 Optical fibre cables ... A ....36

10 Connecting hardware requirements ............cccoovevvieiieiiieineee s g ....36
10.1  General requiremMents .......cooeiiiiiiii e Y ....36

0.1.1 [ 1Y Y= S ....36
0.1.2 LOCaAtioN ..o R ....36
0.1.3 DS gN e ....37
0.1.4 Operating environment .......oooiiim i ....37
0.1.5 1/ o T 1 o Y T ....37
0.1.6 Installation PractiCes ... . ..o ....37
0.1.7 Marking and ColoUr COAINgG ... o e ....37
10.2 Connecting hardware for balanced cabling.........ccoooiiiiiiiiii ....37
0.2.1 General requIiremMeNnts .. sl e ....37
0.2.2 PerformancCe Marking sy .. .oue e e ....37
0.2.3 Mechanical characteristics. ... .o ... 37
10.3 Connecting hardware-for optical fibre cabling...........cc.coooiiiiiii i, ....38
0.3.1 General reqUIrBMENTS .. ..o ....38
0.3.2 ENI reQUIremMeNtS o ....38
0.3.3 EO reqUITEMENTS ..oeiiiiiii e e e ....38
0.3.4 Optical fibre assignments atthe EO ... ....39
0.3.5 €onnecting hardware at other locations .............ccoooiiiiiiiii i ....39

11 Requirenrents for cords and JUMPErsS ... ....39
| I P LU 4 o 1= ....39
112— Balanced cords e 39
11.3  Optical fibre CoOrds. ... 39

Annex A (normative) Combination of balanced cabling links..............ooo 40
A.1 LT 1= - 1 PN 40
A.2 R QUITEM NS ..o e 40

Annex B (informative) Usage of high density connecting hardware within optical fibre

(o= o] 11 oo 5SS 41
B.1 LCT=Y o 1= - | PPN 41
B.2 Use cases for high density connecting hardware..............cooooiiiiiiiinn 41

Annex C (informative) Examples of structures in accordance with ISO/IEC 11801-5 ............ 45
C.1 LT 1= - | PPN 45

C.2 Data centre minimum configuration ... 46


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

-4 - ISO/IEC 11801-5:2017 © ISO/IEC 2017

C.3 ENd Of ROW CONCEPT .. oiiiiii e 47
C4 Middle Of ROW CONCEPT.. ..o e 48
C.5 o) o Je ) 2= Ted [ oTo ] o Tod =Y o AP 49
C.6 End of Row and Middle of Row concept with redundancy...................cocoiiiin. 50
C.7 Top of Rack concept with redundancCy ..o, 51
C.8 End of Row concept with full redundancy ... 52
C.9 Top of Rack concept with redundancCy..........coooiiiiiii i 53
Annex D (informative) Examples of networking architectures ... 54
D.1 LT 1= - | PPN 54
D. Data centre Tabric fat-free .. ... ....54
D.B Data centre fabric full-mesh ... ... ....55
D.@ Data centre fabric interconnected meshes ........ccccooviiiiiiiiinn ....55
D.pb Data centre fabric centralized switch.............ooi A ....56
D.p Data centre fabric virtual switCh ... v e ....57
271 o] [To [o =T o1 0 V2R PP PP PTPTRPPRN ....58

Figure 1 — Relationships between the generic cabling documents‘preduced

by ISP/IEC JTC 1/SC 25 i b 8
Figure 2 — Structure of generic cabling within a data centre ¢..x .. ....15
Figure 3 — Hierarchical structure of generic cabling within.adata centre .........................., ....15
Figure 4 — Example of accommodation of functional glements .................coooiii, ... 17
Figure 5 — Test and equipment iNterfaces ........coc o e ....19
Figure 6 — Connection of functional elements providing redundancy ..........c..ccooeeiienienneeny ....21
Figure 7 — Examples of external service cabling connections to the ENI .........................) ....22
Figure 8 — Example of a channel with fourconnections............ccocoiiiiiiiii i, ....24
Figure 9 — Example of a system showing the location of cabling interfaces....................... ....25
Figure 10 — Zone distribution cabling models ........ ..o ....28
Figurg 11 — Cabling model between distributors using Class Ep to Fa ... ....31
Figure 12 — Cabling model between distributors using Class land Il....................cooeenni. ....31
Figure 13 — Network access cabling mModels. ..o ....34
Figure A.1 — Examples of combination of different links .............coooiiii ....40
Figure B.1 — EXamples of high density connecting hardware within main distribution

cablimg and.ihtermediate distribution cabling...........cooo i, ....42
Figure B.2 -~ Examples of high density connecting hardware at the LDP and EO within

ZoNe |[diStEDULION CabIiNG ..ovnie e ....44
Figure C.1 — Key for Figures C.2 through C.9 ... 45
Figure C.2 — Example of a minimum configuration ... 46
Figure C.3 — Example of End of Row configuration ...............cooiiiiiiiii e, 47
Figure C.4 — Example of Middle of Row configuration .............cccoiiiiiiiiiiii e, 48
Figure C.5 — Example of Top of Rack configuration............c..ooiiiii 49
Figure C.6 — Example of End of Row configuration with redundancy ..............cc.cooiiini. 50
Figure C.7 — Example of Top of Rack configuration with redundancy ................cccocoeiiiinnnis 51
Figure C.8 — Example of End of Row configuration with full redundancy ........................ooilL 52
Figure C.9 — Example of Top of Rack configuration with full redundancy...............cc..cooo. 53
Figure D.1 — Fat-tree example ... 54

Figure D.2 — FUll-MESh @XamMPIe ... e e e aaeaas 55


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

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

Figure D.3 — Interconnected mesh example ...
Figure D.4 — Centralized switch eXxample ..o
Figure D.5 — Virtual switch example ...

Table 1 — Zone distribution cabling — length assumptions for balanced cabling using

Classes Ep 10 F A oo
Table 2 — Zone distribution cabling — length assumptions for balanced cabling using

ClasSeS | AN l..unii e
Table 3 — Zone distribution channel length equations for Classes ................c..cco.coinni.

Tablg 4 — Cabling between distributors — length assumptions for balanced cabling

using Classes Ep tO F A .uvvvviiiiiiiiiiiiiiiiiiiiii e O

Tablg 5 — Cabling between distributors — length assumptions for balanced cabling

USiNg[ Classes 1 and 1l ... e Ao
Tablg 6 — Length equations for cabling between distributors ..................... O
Tablg 7 — Network access cabling channel equations...............coooi N,
Tablg 8 — Connecting hardware of the type used atthe EO............«Z 5 .

32
32
35
37


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

1)

2)

3)

4)

5)

6)

7)

8)

9)

-6- ISO/IEC 11801-5:2017 © ISO/IEC 2017

INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 5: Data centres

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
I§0 or IEC participate in the development of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity. ISO and IEGC, teg¢hnical
cgmmittees collaborate in fields of mutual interest. Other international organizations, governmental and non-
ggvernmental, in liaison with ISO and IEC, also take part in the work. In the field of information,techrology,
I§0 and IEC have established a joint technical committee, ISO/IEC JTC 1.

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possilble, an
infernational consensus of opinion on the relevant subjects since each technical commitiee has represeptation
frpm all interested IEC National Committees and ISO member bodies.

IHC, ISO and ISO/IEC publications have the form of recommendations for intérnational use and are acfepted
by IEC National Committees and ISO member bodies in that sense. Whileall\reasonable efforts are mjade to
ensure that the technical content of IEC, ISO and ISO/IEC publications is(accurate, IEC or ISO cannot He held
relsponsible for the way in which they are used or for any misinterpretation by any end user.

In| order to promote international uniformity, IEC National Committees and ISO member bodies undertake to
apgply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their nationjal and
regional publications. Any divergence between any ISO, IEC "or ISO/IEC publication and the corresppnding
national or regional publication should be clearly indicated in/thé latter.

I90 and IEC do not provide any attestation of conformity."Independent certification bodies provide conformity
agsessment services and, in some areas, access to.l/EC marks of conformity. ISO or IEC are not respgnsible
for any services carried out by independent certification bodies.

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

b liability shall attach to IEC or ISO ortits directors, employees, servants or agents including indjvidual
perts and members of their technical_committees and IEC National Committees or ISO member bodjes for
y personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or
I costs (including legal fees) andjexpenses arising out of the publication of, use of, or reliance upon, this
O/IEC publication or any other }EC, ISO or ISO/IEC publications.

pgeez

Aftention is drawn to the hormative references cited in this publication. Use of the referenced publicat|ons is
indispensable for the cerrect application of this publication.

Aftention is drawn to.the possibility that some of the elements of this ISO/IEC publication may be the gubject
off patent rights.<lS@°and IEC shall not be held responsible for identifying any or all such patent rights.

Internationalh'Standard ISO/IEC 11801-5 was prepared by subcommittee 25: Interconnegction
of information technology equipment, of ISO/IEC joint technical committee 1: Information

techrolegy.

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

Additjonally those premises can include

o office spaces for which generic cabling is specified in ISO/IEC 11801-2,
e industrial spaces for which generic cabling is specified in ISO/IEC 11801-3.

Gengdric cabling for distributed building services in data centre spaces is specifigd in
ISO/IEC 11801-6, which addresses all of the above premises and spaces.within them.

Figure 1 shows the schematic and contextual relationships betweetn’the standards relating to
information technology cabling produced by ISO/IEC JTC 1/SC.25, namely the ISO/IEC 11801
serie$ of standards for generic cabling design, standards for-the installation, operation and
administration of generic cabling and for testing of installed-generic cabling.

PREMISES-SPECIFIC >

CABLING DESIGN CABLING TESTING

STANDARDS
STANDARDS »1)CABLING INSTALLATION, »
OPERATION
and
ADMINISTRATION
A 4 STANDARDS
ISO/IEC 11801-1 Examples
) . ISO/IEC 118012
Information Technology: Example
i ing: ISO/IEC11801-3
Generic Cabling: ISO/EC 14763-3
eneral Requirements ISO/EC1801-4
ISO/IEC 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/FC TR 11801-9901
ISO/IEC TR 11801-9902
ISO/IEC TR 11801-9903
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
d) relevant industry professionals with guidance allowing the accommodation of cabling

before specific requirements are known, i.e. in the initial planning either for construction or
r1;urb|shment and for further deployment as the requirements of areas are defined,

e) industry and standardization bodies with a cabling system which supports current products
and provides a basis for future product development and applications standardization

Applications addressed in this document include those developed by the techhical commjttees
of IEC (including the subcommittees of ISO/IEC JTC 1) and study groups of J/TU-T as uged to
supp¢rt high data rate, mission-critical services within the densely connected environment of
data gentre spaces.

This document has taken into account requirements specified jn\application standards |isted
in Anpex E of ISO/IEC 11801-1:2017.

This document should be read in conjunction with ISO/IEC 11801-1, which was creatpd to
consolidate general requirements for generic cabling<nfto a single standard which allows the
other|standards in the ISO/IEC 11801 series to have.a common reference.

Physical layer requirements for the applications*listed in Annex E of ISO/IEC 11801-1{2017
have|been analysed to determine their compatibility with the cabling performance specified in
this Tocument and, together with statistics” concerning premises geography from different
counfries and the models described in.Clause 6, have been used to develop the requirements
for cgbling components and to stipulate their arrangement into cabling systems.

As a|result, this International Standard specifies a structure for generic cabling supporiing a
wide |variety of applications, which

1) aglopts balanced cabling channel and link Classes Ep, F, Fp, | and Il specified in
$O/IEC 11801-1,

2) agflopts component requirements, specified in ISO/IEC 11801-1, and specifies cabling
implementations that ensure performance of permanent links and of channels that mget or
ekceed thefequirements of a specified group (e.g. Class) of applications,

1.

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

Life gxpecCtancy of generic cabling systems can vary depending on environmental conditions,
supported applications, aging of materials used in cables, and other factors such as access to
pathways (campus pathways are more difficult to access than building pathways). With
appropriate choice of components, generic cabling systems meeting the requirements of this
document are expected to have a life expectancy of at least ten years

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

1 Scope

2017

This
of d4d
balan

This
telec
can g

Cabili
and \

This

a) th

bart of ISO/IEC 11801 specifies generic cabling within and to the computer room/sj
ta centre premises, or data centre spaces within other types of buildings, It c
ced cabling and optical fibre cabling.

document is optimized for premises in which the maximum distance over
bmmunications services can be distributed is 2 000 m. The principles,of this docU
Iso be applied to larger installations.

hg specified by this document supports a wide range of services including voice,
ideo that can also incorporate the supply of power.

Hocument specifies directly or via reference to ISO/IEC11801-1

e structure and minimum configurations for genefig'cabling within data centres,

b) t

c) the performance requirements for cabling links-and channels,
d) the implementation requirements and options,

e) the performance requirements for cabling components,

f) t

Safet
requi
by re

2 N

The f{
conte
cited

e interfaces at the equipment outlet (EO) and\the external network interface (ENI),

e conformance requirements and.verification procedures.

y (e.g. electrical safety and_protection, fire) and electromagnetic compatibility (
rements are outside the scope of this document, and are covered by other standard
julations. However, infarmation given by this document can be of assistance.

ormative references

ollowing documents are referred to in the text in such a way that some or all of
nt constitutes requirements of this document. For dated references, only the e
applies>For undated references, the latest edition of the referenced document (incl

any a]mendments) applies.

aces
pvers

which
ment

data

EMC)
5 and

their
dition
Liding

IEC 60603-7-7, Connectors for electronic equipment — Part 7-7: Detail specification for 8-way,
shielded, free and fixed connectors for data transmissions with frequencies up to 600 MHz

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
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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
connector interfaces — Part 7-1: Type MPO connector family — One fibre row

IEC §1754-7-2, Fibre optic interconnecting devices and passive components — Fibfe |optic
conngctor interfaces — Part 7-2: Type MPO connector family — Two fibre rows

IEC §1754-20, Fibre optic connector interfaces — Part 20: Type LC connector family

IEC §1755-3-2, Fibre optic connector optical interfaces — Part 3-2: Optical-interface, 2,5 mm
and 1,256 mm diameter cylindrical full zirconia ferrules for 8 degrees_angled-PC single mode
fibred

ISO/IEC 11801-1:2017, Information technology — Generic cabling for customer premises —
Part {: General requirements

ISO/IEC 14763-2, Information technology — Implementation and operation of cusiomer
premijses cabling — Part 2: Planning and installation

ISO/IEC 30129, Information technology — Telecommunications bonding networks for buildings
and dther structures

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain—terminological databases for use in standardization at the follpwing
addrgsses:

o |HC Electfopedia: available at http://www.electropedia.org/

e |90 Online browsing platform: available at http://www.iso.org/obp

3.11
computer room

one or more spaces primarily dedicated to housing cabling and equipment used for
electronics data storage, processing and networking

3.1.2

computer room space

area within the data centre that accommodates the data processing, data storage and
telecommunications equipment that provides the primary function of the data centre

3.1.3

equipment outlet

fixed 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://iecnorm.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

3.1.6

intermediate distributor
distributor used to make connections between the main distribution cabling subsygstem,
intermediate distribution cabling subsystem, network access cabling subsystem and\ cgbling
subsystems specified in ISO/IEC 11801-1 and active equipment

3.1.7
local|distribution point
conngction point in the zone distribution cabling subsystem between a zone distributor and an
equigment outlet

3.1.8
local|distribution point cable
cablel connecting a local distribution point to an equipment outlet

3.1.9
localldistribution point link
transmission path between a local distribution point and the interface at the other end ¢f the
fixed|zone distribution cable including the connecting hardware at each end

3.1.1p
main|distribution cable
cable] connecting the main distributor te the intermediate distributor or the zone distributof

3.1.111
main|distributor
distributor used to make-connections between the main distribution cabling subsystem,
netw@rk access cablingssuibsystem and cabling subsystems as specified in ISO/IEC 11801-1
and gctive equipment

3.1.1p
netwprk access cable
cablg connecting the external network interface (or other distributors of the ISO/IEC 11801
serie$) to.the main distributor, intermediate distributor or zone distributor

3.1.13

transition assembly

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
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access cabling subsystem, cabling subsystems specified in ISO/IEC 11801-1 and active

equip

3.2

ment

Abbreviated terms

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

CuC copper cabling

ENI external network interface

ID intermediate distributor

LDP local distribution point

MD main distributor

OFC optical fibre cabling

SAN storage area network

ZD zone distributor

4 (Conformance

For alcabling installation to conform to this document the following applies.

c) T
w
cq
aj

he configuration and structure shall conform to the4equirements outlined in Clause

hannels shall meet the requirements specified in Clause 6 when subjects
hvironment conditions, local to the channels (see NOTE below), as defined b
bplicable environmental Class(es) of Clause 6.

nis shall be achieved by one of the followifg:

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

attachment of appropriate camponents to a permanent link or CP link design me
the prescribed performance class of Clause 7. Channel performance shall be en

meeting the requirements of Clause 7;

for E1 environments, using the reference implementations of Clause 8 and comp
cabling components conforming to the requirements of Clauses 9, 10, and 11, t
based upon a statistical approach of performance modelling.

ne interfacesto the cabling at the EO shall conform to the requirements of Claug
th respect to mating interfaces and performance when subjected to environ
nditions;” local to the connecting hardware (see NOTE below), as defined b
pplicable environmental Class(es) of Clause 6.

b.
d to

y the

annel

eting
sured

where a channel is created by adding more than one cord to either end of a link

atible
hat is

e 10
ment
the

ance

d) C

phnécting hardware at other places in the cabling structure shall meet the perform

requirements specified in Clause 10 when subjected to environment conditions, local to
the connecting hardware (see NOTE below), as defined by the applicable environmental

C

lass(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

instal

lation 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 how
they [are connected together 1o form subsystems and identifies the Inierfaces ay \hich
applitation-specific components are connected to the generic cabling. Examples of strudtures
in acgordance with Clause 5 can be found in Annex C.

Appligcations listed in ISO/IEC 11801-1:2017, Annex E are supported by codnecting active
equigment at the external network interfaces, equipment outlets and the distributors.

Exanples of network architectures in accordance with Clause 5 can b€ found in Annex D

5.2 Functional elements

The functional elements of generic cabling are as follows:

a) ekternal network interface (ENI) — not defined in ISQ/AEC 11801-1;

b) network access cable — not defined in ISO/IEC 14801-1;

c) main distributor (MD) — equivalent to distributer3 in ISO/IEC 11801-1;

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

e) intermediate distributor (ID) — equivalent to distributor 2 in ISO/IEC 11801-1;

f) intermediate distribution cable — equivalent to subsystem cable 2 in ISO/IEC 11801-1

g) zone distributor (ZD) — equivalenbto distributor 1 in ISO/IEC 11801-1;
bne distribution cable — equivalent to subsystem cable 1 in ISO/IEC 11801-1;

T
=
o N

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

—
~

Groups of these“functional elements are connected together to form cabling subsystems to
provigde the sréquired applications to the telecommunications equipment and terminal
equipment.

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.

A
_‘_:_:_:_:_:___-_\
I eni 1 MD AN D . ZD LDP EO
\ -~
=~ | A | sl . — gQP
- s N N EaY! J L
V4
I N J ‘
\ S e————-
Distributofs =~ % e #
of other sfandards Network Intermediate
in the ISQ/IEC 11801 access Main distribution distribution
series cabling cabling cabling Zone distribution Equipment
subsystem subsystem subsystem cabling subsystem cord
< > e e »ie !
P Generic cabling system |
IEC

Figure 2 — Structure of generic cabling within a data centre

Distributors { ) (ENl——ENI, N
of other standards ~ / - p

-

\

in the ISO/IEC 11801/,

series
Network afcess

cabling supsystem

Main distripution
cabling sulpsystem

Intermedigte
distributior]
cabling subsystem

Zone distripution
cabling sulfsystem

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

a) the tie cable,

b) t
5.4.2

The metwork access cabling subsystem extends from an MD (or ID, or ZD) to the"ENIs

the 19

The g

a) th
b) th

c) the mechanical termination of the network access cables\at'the MD, ID(s), ZD(s) or

di
5.4.3

The
conng
a) th

b) th
a

c) tH
544
The i
it.

The o

a) th

b) th
a

e mechanical termination of the tie cable at the peer distributors

Network access cabling subsystem

bO/IEC 11801 series distributors (see Figure 2).

ubsystem includes

e network access cables,
e mechanical termination of the network access cables at the\ENI(s),

stributors in accordance with ISO/IEC 11801-1.

Main distribution cabling subsystem

main distribution cabling subsystem extends from an MD to the ID(s) (or Z
pcted to it. The subsystem includes

e main distribution cables,

e mechanical termination of thegmain distribution cables at the MD together
5sociated patch cords and/or jumpers at the MD,

e mechanical termination of the main distribution cables at the ID(s) or ZD(s).
Intermediate distribution cabling subsystem

htermediate distribution cabling subsystem extends from an ID to the ZD(s) connect

ubsystem ificludes

e intermediate distribution cables,

e mechanical termination of the intermediate distribution cables at the ID togethe
5sociated patch cords and/or jumpers at the ID,

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

5.4.5

Zone distribution cabling subsystem

or to

other

D(s))

with

ed to

with

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

instal

led (see 5.7.8).

5.4.6

In or
asso(

a) s

b) a
p

In ad
also {

5.5

Figur
(only

The |
data

The §
the d

Design objectives

der to provide the longest operational life while minimizing the disruption‘-and
iated with re-cabling, the fixed installed cabling should be designed to

ipport the broadest set of existing and emerging applications,

edicted lifetime of the installation.

dition, the provision of redundancy within a cabling design\should be considered
5.7.2).

Accommodation of functional elements

a single floor of the building is shown for simplicity).

Centre.

cost

ccommodate the anticipated growth in volume of supported applieations throughout the

(see

e 4 shows an example of how the functional elements are accommodated in a bujlding

VID, ID, ZD and LDP shall be housed .inpermanent and accessible locations within the

ENI shall be housed in permanent and accessible location either internal or exterpal to

5.6
5.6.1

Ata centre.
! L Fr~os
- X { Distributors
Z | ! ’ \
BEF| ! -:| X Data centre <! of other standards

_": ! P e in the ISO/IEC 11801
L= - fen—{wvo Y {zo YO Eo | series
[ ~ - g g

e LDP
IEC
Figure 4 — Example of accommodation of functional elements
Interfaces
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 is the transmission path between data centre equipment such as switches and
servers (EQP in Figure 5). A typical channel in a data centre would consist of the zone
distribution cabling subsystem together with an equipment cord at each end. For longer reach
servifes, the channel would be formed by the connecfion of two or more subsystems
(including patch cords and equipment cords), see Annex A. The performance of the.channel
excludes the connections at the application-specific equipment.

The permanent link is the transmission path of the fixed cabling subsystem; including the
conng¢cting hardware at the ends of the installed cable. In a data centrerzone distrifution
cablimg subsystem, the permanent link consists of the EO, an optional LDPcable, an optional
LDP,|the zone distribution cable and the termination of the zone distribution cable at the|zone
distributor.
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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

NOTE
the int
scope

5.7
5.7.1

El El El El
Distributor in accordance
with ISO/IEC 11801-1 l l l l

MD or ID
r Fommmmmoo o |
\ ]

.

IEC

MD, ID or ZD l l l l MD, ID or ZD
r 1
! 1
| b

IEC

d) Zone distribution cabling

Wherg'the' EQP connected to the ENI lies outside the premises containing the data centre, the fund
prconneeting cord will typically be provided by a combination of fixed cabling and cords that are outs
of this-document. In such cases the connection to the EQP cannot provide a TI.

tion of
de the

Figure 5 — Test and equipment interfaces

Dimensioning and configuring

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

Cons
infrag

a) rd
b) re

s
c) p
d) p

e) d
I3

In ce
built
of fu
failur
desig
fire d

NOTE

deration should be given to the resilience of the data cenfre with respect 10 the Ca
tructure. Measures that can be taken to improve the resiliency include
dundant and physically separated building entrance facilities (see 5.7.9),

dundant and physically separated ENIs with service provisioned in the ENIs by mu
prvice providers,

rovision of redundant and physically separated distributors (MDs, IDs, ZDs),

rovision of tie cables between peer level distributors (i.e. MD-te-MD, ID-to-ID, ZD-to

bels).

rtain circumstances, for example for security or reliability reasons, redundancy c3
nto a cabling design. Figure 6 shows one of many/possible examples of the conng
nctional elements within the structured framework to provide such protection ag
b in one or more parts of the cabling infrastructure. This might form the basis fd
n of generic cabling for a data centre providing some protection against such hazar
bmage or the failure of an external network.

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

bling

ltiple

ZD),

versely routed cabling between distributors (preferably with~different coloured jackets or

N be
ction
ainst
r the
ds as
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Distributor "\
in accordance
with ISO/IEC 11801
series

Addit
with ¢

NOTE
replac

5.7.3

’EO|EO|

|EO|E6| |EO|E£)| |E“O|EO| ]E0|Eo|

|E0|E§

Basic hierachy cables
------------- Additional cables for improved reliability

----------- Tie cables for improved reliability EC

Figure 6 — Connection of functional elements providing redundancy

onally, redundancy can be provided by utilizing multiple cables between distrib
ables following-different routes.

2 Conngctions between ZD and ZD are in addition to the connection between MD/ID and ZD and
ement fonthe MD/ID to ZD connection.

External network interface

itors,

not a

The ENI provides a termination of the network access cabling that allows connection of
external services to the network access cabling as shown in Figure 7.

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 in
accordance with the reference implementations of Clause 8.


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

Cross-connection

- 22 - ISO/IEC 11801-5:2017 © ISO/IEC

External service cabling Network access cabling

(beyond the scope of this standard)

Interconnection

5.7.4

Cabld

5.7.5

Equiq
termi

specific. Assumptions have been made cdoncerning the length and the transmi

perfo
contr
provi

The
cords

a) w
b) w
c) b
5.7.6

Patch
perfo

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

[©]
—
(.
e MO OO

IEC

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

Cables

types used in the reference implementations of Clause 8 are specified in Clause 9,

Equipment cords

hal equipment at the EO. Equipment cords’dre non-permanent and can be applic

rmance of these cords; the assumptions are identified when relevant. The perform
bution of these cords shall be takeniinto account in the design of the channel. Cla
jes guidance on cord length for reference implementations of generic cabling.

structured cabling system specified by this document restricts the use of direct-3

ithin a distributor,
ithin a single cahinet, frame, or rack,

btween adjacent-cabinets, frames, or racks in the same row.
Patch cords and jumpers

cordsvand jumpers are used within cross-connect implementations at distributors
rmance contribution of these cords shall be taken into account in the design g

chan

2017

ment cords connect the generic cabling to transmission equipment at distributors and to

htion-
ssion
ance
ise 8

ttach

The
f the

hel, Clause 8 prn\lidne gnir*lnnr\n on r\nrd/Jiumpnr Inngfhe for reference implnmnnfnfir‘

ns of

generic cabling.

5.7.7

Equipment outlets

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

The EO interface presented shall be in accordance with Clause 10.
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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 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
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 be
defined in terms of number of frames/cabinets/closures to be supported and should include
allowgneefot 3|uvvth.

Provided that the requirements of 5.5 are met, LDP(s) can be located in ceiling voids)or iinder
floors.

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

5.7.9 Building entrance facilities

Build|ng entrance facilities are required whenever campus.-backbone, public and pfivate
network cables enter buildings and a transition is made ¢o internal cables. It compris¢s an
entrapce point from the exterior of the building andithe pathway leading to the mgin or
intermediate distributor. Local regulations can require’ special facilities where the ex{ernal
cablgs are terminated. At this termination point, asxchange from external to internal cable can
take place.

When using cables that are suited for both\internal and external use, a termination pojnt or
transjtion point are not needed.

5.8 | Earthing and equipotential. bonding
See ISO/IEC 30129.

6 Channel performance requirements

6.1 General

Clauge 6 specifies the minimum channel performance of generic cabling at and between the
conngctions-to active equipment as shown in Figure 8 and comprises only passive sectigns of
cable|, connecting hardware, cords and jumpers.

The channel performance is specified as a combination of environmental performance and
transmission performance.

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 all
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 Jumper Jumper cord
IEC
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2017

hese

components and assemblies shall ensure that the required mechanical, environmental and

trans

Wherle applications listed in ISO/IEC 11801-1:2017, Annex E, are jto“be supported

perfo

equigment supplier.

Appli

number of connections and performance of the components within the environments to

the c

Trangmission and environmental performance shallbe assured by the selection of ca
components suitable for the environmental Class(es) or by the use of pathway system

instal

Chan

a) n

c) in

d) zone distribution cabling only,

e) a

Figur
using

optical fibre and balanced cabling channels are connected together using an optical fil
balanced cable converter. There are four channel interfaces: one at each end of the balg
cablimg channel, and one at each end of the optical fibre cabling channel.

b) mlflin distribution cabling only,

mission performance is maintained for the intended life of the cabling.

rmance of the connections at the active equipment are the responsibility o

cation support depends on channel performance, which_ in-ttrn depends on cable Ig

nannel is subjected.

lation practices that provide the required protection to the installed cabling.
nels are implemented using either
btwork access cabling only,

ermediate distribution cablihg only,

combination of thetabove, see Annex A.

e 9 shows an_example of equipment at the MD or ID connected to equipment at th
two channels, an optical fibre cabling channel and a balanced cabling channel

, the
f the

ngth,
which

bling
5 and

e EO

The
re to
nced
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E l Optical fibre cabling channel l

c EQP
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Balanced cabling

" - -t-- channel

EQP

'C: = optional connection
Figure 9 — Example of a system showing the location of cabling interfaces

6.2 | Environmental performance
See |SO/IEC 11801-1:2017, 6.2.
6.3 | Transmission performance
6.3.1 General

The g¢hannel performance requirements described in_6.3 'shall be used for the design an

be u
defin
devel

Cons

calculating worst case performance basé@d on measurements made at other temperatures|.

6.3.2

The
appli

ed for verification of any implementation of\¢his document, using the test me
bd, or referred to, in 6.3. In addition, these requirements can be used for applig
opment and troubleshooting.

deration should be given to measuring performance at worst case temperaturs

Balanced cabling

tations over distances other than those of Clause 8, and/or using media and compo

with different transmissiensperformance than those of Clauses 9, 10 and 11.

The main distributiony’intermediate distribution and zone distribution cabling shall be des
to provide a minimum of Class E, channel performance as specified in

ISO/I

FC 1180151:2017, 6.3.

Somg applications listed in ISO/IEC 11801-1:2017, Annex E require channels of Clas;s
Clasgq N.as specified in ISO/IEC 11801-1:2017, 6.3.

IEC

 can
hods
ation

S, or

channel specifications~in* 6.3.2 allow for the transmission of defined Classgs of

nents

gned

5 | or

NOTE Class | and Class Il specify a maximum of two connections in a channel and is designed as an interconnect

to EO

6.3.3

implementation.

Optical fibre cabling

The selection of optical fibre components shall take into account the initial applications to be
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 to
support the relevant applications of ISO/IEC 11801-1:2017, Annex E for the following
parameters:
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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

A link comprises only passive sections of cable and connections. Compatibility between the
strucfures—amdTmateriats—atthe—imterfaces betweenthesectomponents—statensure—tiat the
requifed mechanical, environmental and transmission performance is maintained for the
intenged life of the cabling.

7.2 | Balanced cabling
Link performance shall meet the requirements of ISO/IEC 11801-1:2017, Z.2.

7.3 | Optical fibre cabling

Link performance shall meet the requirements of ISO/IEC 11804-1:2017, 7.4.

8 Reference implementations

8.1 General

Clauge 8 describes implementations of generic ¢abling that utilize components referenged in
Clauges 9, 10 and 11. These reference implementations meet the requirements of Clayise 5
and, | when installed in accordance with” ISO/IEC 14763-2, comply with the channel
performance requirements of Clause 6.

The reference implementations déscribed in Clause 8 contain reductions in channel length
wher¢ operating temperatures are in excess of 20 °C. In order to maintain specific channel
lengths under such conditions(due to the effect of ambient temperature and/or the impact of
appli¢ations supported by thecabling),

a) cables can be spegified with lower insertion loss specifications than those detailpd in
8[2.2, 8.2.3 and@8.2.4, or

b) appropriate -protection can be provided to reduce the operating temperature of the
channel.

8.2 | Balanced cabling
8.21 Assumptions

Balanced cabling components referenced in Clauses 9, 10 and 11 are defined in terms of
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) Category 7 components provide Class F balanced cabling performance,

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

d) Clategory 8.1 components provide Class | balanced cabling performance for intérconhect—
EO implementation,

e) Clategory 8.2 components provide Class Il balanced cabling performance for interconhect—
EQ implementation.

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

8.2.2(2 Dimensions

Figure 10 shows the models used to correlate zone distribution cabling dimensions spegified
in Clguse 8 with the channel specifications in Clause 6.
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B Channel R
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ZD
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_________ T
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a) Interconnect—EO model
P Channel _
Fixed
zone distribution
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ZD
Pl ! E©
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l..._......_......_....._I
Equipment Patch cord/ Equipment
cord Jumper cord IEC
b) Cross-connect-EO model
Channel
Fixed
zone distribution
| cable |
ZD
&) — ‘ — EO
EQP [C ch c @_\
j \UJ = LpP —
Equipment LDP cable Equipment
cord cord IEC
c) Interconnect-LDP-EO model
Channel
Fixed
zone distribution
cable
ZD
1 | EO
] ' LDP
Equipment Patch cord/ LDP cable Equipment
cord Jumper cord IEC

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.

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 can differ from that of both the fixed
zone|distribution cable and the flexible cables. The channel of Figure 10d) is recognizéd 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 equigment
cordg with different insertion loss specifications, the maximum cable length. used within a
channel shall be determined by the equations shown in Table 3.

In Taple 3 it is assumed that
a) tHe flexible cable within these cords has a higher insertion\l0ss specification than that
used in the fixed zone distribution cable (see Clause 11),
b) the cables within these cords in the channel have a common insertion loss specificatipn.

The fpllowing general restrictions apply:

1) fgr Class E,, F and Fp the physical length of the.channel shall not exceed 100 m,
2) fgr Class | and Il the physical length of the channel shall not exceed 30 m,

3) fqr Class E,, F and F, the physical length of the fixed zone distribution cable shalll not
exceed 90 m and can be less depending on the length of LDP cables and cords used and
tHe number of connections.

Tablg 1 and Table 2 contain the‘\length assumptions of the mathematical model usgd to
validate channel performance .usinig components specified in Clauses 9, 10 and 11. They do
not represent absolute restrictions on the implementation of channels and permanent |inks,
but can be used for guidance in reference implementations. Table 1 and Table 2 give the
length assumptions used'in the mathematical modelling of balanced zone distribution calling.

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

Length
Segment m
Minimum Maximum
ZD-LDP 15 85
LDP-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
Equipment cord at the ZD 1 2
All cords - 4

Table 3 — Zone distribution channel length equations for Classes

Implementation equations,
Model Figure
Class E, Class F and Class F Class | and |lI
Interconnect-EO 10a) [,=104 - X I,=105 - 1. X ,=32-1X
Crossg-connect—EO 10b) 1,=103 - X I, =103 - . X -
Interconnect-LDP-EO 10c) [,=103 -1, X-1Y 1,=103 (L, x-1Y -
Cross-connect-LDP-EO 10d) [,=102 -1, X-1Y I, =102~ X - |Y -

For operating temperatures above 20 °C, /, should be reduced by/0,2-% per °C for screened cables and [0,4 %
per °¢ (20 °C to 40 °C) and 0,6 % per °C (40 °C to 60 °C) for unsereened cables.

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

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

| is[the length of the LDP cable (m)

is|the ratio of flexible cable insertion loss (dB/m) to fixed zone distribution cable insertion loss (dB/m)

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

8.2.3 Cabling between distributors
8.2.3|1 Component choice

The gelection of balanced cabling components will be determined by the Class of applicgtions
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) Ciategony 6, or Category 8.1 components provide Class E, balanced cabling performance,

b) Clatedory 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

Fixed
distribution

\ 4

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
distributien
cable

|

Equipment
cord

Tablg

1 Distributor
C— EQP
Equipment
cord
IEC

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

4 and Table(b,-contain the length assumptions of the mathematical model us
validate channel performance using components specified in Clauses 9, 10 and 11. Th
not represent absolute restrictions on the implementation of channels and permanent

but can be used‘for guidance in reference implementations.

Table 4 — Cabling between distributors — length assumptions

for balanced cabling using Classes E, to F,

bd to
by do
links,

Length
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

a

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
Equipment cord at the ZD 1 2
All cords - 4

The maximum length of the fixed distribution cable will depend on the total length |of corfds to
be sypported within a channel. During the operation of the installed cabling, an‘administfation
system in accordance with ISO/IEC 14763-2 shall be implemented to ensure-that the length of
cordq used to create the channel conform to the design rules of this document.

In order to accommodate the higher insertion loss of flexible cables,used for cords, the lgngth
of the¢ cables used within a channel of a given Class (see Clause6) shall be determing¢d by
the efuations shown in Table 6.

In Taple 6 it is assumed that
a) tHe flexible cable within these cords has a highéryinsertion loss specification than that
used in the fixed distribution cable (see Clause_11),

b) the cables within these cords in the channel haye a common insertion loss specificatipn.
The fpllowing general restrictions apply:

1) fqgr Class E,, F and F, the physical length of the channel shall not exceed 100 m;
2) fqr Class | and Il the physical length of the channel shall not exceed 30 m;

3) fqr Class E,, F and F, the physical length of the fixed distribution cable shall not exceed
90 m and can be less depending on the length of LDP cables and cords used and the
npimber of connections.

Table 6-=Length equations for cabling between distributors

Implementation equations
Model
Class EA Class F and Class FA Class l and |
Inter¢onnect-interconnect [,=104 -1 X l,=105-1X 1,=32-1X
Inter¢onnect*cross-connect I, = 103 - 1X I, = 103 - 9.4 -
Crossg-connect—cross-connect [ =102 - X [ =102 - X -

For operating 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,

a) Category 5 components provide Class D balanced cabling performance,
b) © . .

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

d) Clategory 7 components provide Class F balanced cabling performance,

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

f) Ciategory 8.1 components provide Class | balanced cabling performanég)for intercon
EQ implementation,

g) Clategory 8.2 components provide Class Il balanced cabling performance for intercon
EO implementation.

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

8.2.4(2 Dimensions

hect—

hect—

bling

Figure 13 shows the model used to correlate cabling dimensions specified in 8.2.4 with the

chanpel specifications in Clause 6. The network access channel shown contai
crossi-connect at both ends and represents the“worst-case configuration for a network a
cabling channel between an MD or ID and, a-distributor in accordance with ISO/IEC 118
A channel between an ENI and an MD, |Bor ZD contains an interconnect at the ENI.

The g¢hannel includes patch cords ‘and equipment cords. For the purposes of 8.2.4.2, jun
used|in place of patch cords are-treated as cords.

In Taple 7 it is assumed that
a) the flexible cable(within these cords has a higher insertion loss specification thar
used in the fixed.network access cable,

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

In order,to accommodate the higher insertion loss of flexible cables used for cords, the |
of the«cables used within a channel of a given Class (see Clause 6) shall be determin

ns a
CCess
01-1.

hpers

that

loss

bngth
ed by

the equationsstrown i Tabte 7

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
and distributors.

ENIs
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. Channel R
Fixed
network access
cable |
MD, ID or ZD
I_ __________________ r
L T L ey
Equipment Patch cord/ Equipment
cord Jumper cord
II=fal
a) Network access cabling from ENI to MD, ID or ZD
Channel
Fixed
network access
L cable N
Distributor in accordance
with ISO/IEC 11801-1 MD or ID
1ol 1 I_ ''''''''''''''''' i
P g, = S .
Equipment Patch cord/ Patch eord/ Equipment
cord Jumper Jumper cord
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b) Network access cabling from distributor in accordance with ISO/IEC 11801-1 to MD or ID
NOTE| Where the EQP connected to the ENI lies outside the'premises containing the data centres, the fundtion of

the interconnecting cord will typically be provided by a combinhation of fixed cabling and cords that are outside the
scope [of this document. In such cases the connection to the EQP cannot provide a TI.

Figure 13 — Network access cabling models



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

ISO/IEC 11801-5:2017 © ISO/IEC 2017 - 35—

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,

For o
per °(

access cabling.

5 2000 " " " - - - -
250 -7.x | 170 - [ X | 105 -1 X
I = I = I = I =
6 2000 " " " " - - -
260-7x | 185-1X | 1M1 -1 X | 102-1X
I = I = I = I = 1 =
6, or 8.1 2000 i i i i " = -
260-7x [ 189-7x | T14-[x | 105-7X 102-17.X
; 5 000 I, = I, = I, = I, = I = I, = 1
260-7x | 190-/7X | 115-1X | 106-1X 104 -1 | 102-LX
I = I = I = I = I = In= 1=
7, r8.2 2000 " " " " " | "
260-7Xx | 192-1X | 117 -1X | 108-1X 107 - I X 102'- 1 X 107 11, X
I, isfthe length of the fixed network access 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 network access cablé.insertion loss (dB/m)
Wherg¢ channels contain a different number of connections than in the madel)shown in Figure 13, the equafion is
met when the fixed cable length is reduced (where more connections exist) and/or increased (where [fewer
conngctions exist) by 2 m per connection for Category 5 connections and 1 m per connection for Category 6 and
abovd connections. Additionally, the NEXT, Return Loss (RL) and ACR-F performance should be vefified.
Catedory 5 and Category 6 components and Class A through Glass E channels can only be used for ngqtwork

perating temperatures above 20 °C, / should be reduged by 0,2 % per °C for screened cables and
(20 °C to 40 °C) and 0,6 % per °C (40 °C to 60 °G) for unscreened cables.

0,4 %

a  Af
1(

plications limited by propagation delay or skew are likely not to be supported if channel lengths exceed
0 m.

8.3
8.3.1

Optic
defin
perfo

Withi
shall
of the

Optical fibre cabling
General

al fibre components*are referenced in Clauses 9, 10 and 11. The optical fibreg

Frmance Category within a cable.

same Category.

are

bd in terms of-physical construction (core/cladding diameter) and their transmigsion

h the reference implementations of 8.3, the optical fibres used in each cabling channel
havethe same physical construction specification and the cabled optical fibres shall be

When more than one physical construction or cabled optical fibre Category is used in a
cabling subsystem, the cabling shall be marked to allow each cabling type to be clearly

identi

fied.

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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Dimensions

2017

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.

In order to accommodate increased quantities of mated connections and splices used within a
channel, the total length of the channel is typically reduced to accommodate the additional

attenpation-

Additjonal connections can be used if the maximum channel insertion loss (or optical ¢

budget, as applicable) of the application allows (see ISO/IEC 11801-1:2017, Annex'E).

9 (Cable requirements

9.1 | General

Clauge 9 defines the minimum requirements for

a) cables installed in cabling between distributors, zoné« distribution and network a
cabling subsystems specified in Clause 5 and used in“the reference implementatio
Clause 8,

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

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

9.2 | Balanced cables

The ¢lectrical performance of balanced cables, other than for network access cabling,

meet(a minimum of Category 6, réquirements according to ISO/IEC 11801-1:2017, 9.3.

9.3.2

9.3 | Optical fibre cables

The |optical performance of cabled optical fibres shall meet the requirement

ISO/IEC 11801-1:2047, 9.5.

10 ¢

10.1

onnecting hardware requirements

Géneral requirements

ower

ccess
ns of

ed in

shall
and

10.1.1 Overview

See |

SO/IEC 11801-1:2017, 10.1.1.

10.1.2 Location

Conn

a) E
b) M

ecting hardware is installed at the

NI,
D, ID and ZD,

c) LDP (if provided),
d) EO.
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10.1.3 Design

See |

SO/IEC 11801-1:2017, 10.1.3.

10.1.4 Operating environment

See |

SO/IEC 11801-1:2017, 10.1.4.

10.1.5 Mounting

See |

SO/IEC 11801-1:2017, 10.1.5.

10.1.

See |

10.1.

See |

10.2
10.2.

See |

10.2.

See |

10.2.
10.2.

Balar
10.6

10.2.

Balari
10.6,

b Installation practices

SO/IEC 11801-1:2017, 10.1.6.

/  Marking and colour coding

SO/IEC 11801-1:2017, 10.1.7.

Connecting hardware for balanced cabling
1 General requirements

SO/IEC 11801-1:2017, 10.2.1.

P Performance marking

SO/IEC 11801-1:2017, 10.2.2.

B Mechanical characteristics
B.1 Connecting hardware of the type used at the ENI

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

B.2 Connecting<hardware of the type used at the EO

ced cabling cennecting hardware shall be in accordance with ISO/IEC 11801-1:
as amended.by the requirements of Table 8.

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

017,

017,

Category Standard
Category 6, unscreened IEC 60603-7-41
Category 6, screened IEC 60603-7-51
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.
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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
precautions are required to ensure that they are identified.

If thel connecting hardware types at a distributor, LDP or EO in the same link or chann¢! are
different from each other, the cabling connections shall be configured with consistent\pin/pair
assighments to ensure end-to-end connectivity. Pair rearrangement at the equipment putlet
should not involve modification of the horizontal cable terminations.

10.2.B.4 Electrical characteristics
10.2.3.4.1 ENI and EO requirements
See |SO/IEC 11801-1:2017, 10.6.

Free [and fixed connectors (plugs and jacks) that are intermateable shall be backyards
complatible with those of different performance categori€s. Backwards compatibility means
that mated connections with free and fixed conneegtors (plugs and jacks) from different
catedories shall meet all of the requirements fob ‘the lower Category component.| See
ISO/IEC 11801-1:2017, Clause 10.

10.2.8.4.2 Other connecting hardware

Conngecting hardware for use in distributors and LDPs of a given Category shall megt the
corregponding performance requirements’specified in ISO/IEC 11801-1:2017, 10.2.4.

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

See [SO/IEC 11804-1:2017, 10.5.

10.3.2 ENl'requirements

For single-mode optical fibre, the interface shall be IEC 61754-20 (the LC interface). It|shall
have [a\minimum return loss performance of 55 dB provided by an angled face connection, in
accordance with IEC 61755-3-2.

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

For the optical fibre connecting hardware in 10.3.3, the optical fibre assignments shall be as
shown in ISO/IEC 11801-1:2017, Figure 15 (duplex adapter) and Figure 16.

Polarjty of optical fibres should be identified at the EO by means of any combinatipn of
latching, keying or labelling.

10.3.5 Connecting hardware at other locations
See ISO/IEC 11801-1:2017, 10.5.
11 Requirements for cords and jumpers

11.1 | Jumpers

See (Clause 9.

11.2 | Balanced cords

See ISO/IEC 11801-1:2017, 11.1, 11.2 and 11(3.
Factdry terminated balanced cords should<be used.

11.3 | Optical fibre cords
See ISO/IEC 11801-1:2017, 145’
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Annex A
(normative)

Combination of balanced cabling links

General

2017

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

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

A.2 | Requirements
The Iength of the combined links, including its patch cords and equipment cotds at both pnds,
shall jnot exceed
a) 100 m for Classes E,, F and F constructed using Category 6,, 77and 7,, respectively,
b) 30 m for Classes | and Il constructed using Category 8.1 and 8.2, respectively.
Chanlnel lengths for Classes A through E can be based upon the backbone implementatigns of
ISO/IEC 11801-1:2017, Table 84.
Chanlnel performance in accordance with Clause 6<{shall be ensured where a chanpel is
created by adding more than one cord to either end of a link meeting the requirements of
Clauge 7.

Channel
Distriutor Permanent Distributor Permanent Disttibutor

Link Link

Equipment Patch cord/ Equipment
cord Jumper cord
Channel
Distributor Permanent Distributor Permanent
Link Link

J:

\ 4

_________

1
EO
= :

Equipment Patch cord/ Equipment
cord Jumper cord

Figure A.1 — Examples of combination of different links

IEC


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

ISO/IEC 11801-5:2017 © ISO/IEC 2017 -41 -

Annex B
(informative)

Usage of high density connecting hardware
within optical fibre cabling

ptical

B.1 General

For the purposes of Annex B, the term “high density connecting hardware” refers to o
fibre genrreeting-hardware thm provides—interconnecton

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

b) at

specified at the EO (see Clause 10),

c) th
High
1)
2)
3) o
4) o
5) L
6)

n

n

n

High
duplg
provi

Using
1ISO/I
chan

perfo
short
conng{
inclug

B.2

Exam

a greater density than is possible using groups of the duplex optical fibre: interfa

rough a transition assembly, or a fan-out cord.
density connecting hardware can be required in the following locations:

terfaces to switch blades for high density switches,

terfaces to equipment using parallel optical sources and detectors,

ne or both ends of equipment cords at distributors,

ne or both ends of patch cords at distributors,

DPs,

terfaces that replace duplex EO connectors.

density connecting hardware can be used as replacement or in combination wit

x interface specified in Clause 10. “Information regarding polarity maintenan
jed in ISO/IEC 14763-2.

connecting hardware that is~minimally compliant with the performance specifi
FC 11801-1 limits the number of connections within the channel to two wher
hels are of maximum/ength. The use of connecting hardware having attend
rmance that exceeds the’requirements of ISO/IEC 11801-1 and/or the implementat
br channels can allow the required channel performance to be achieved using addi
pctions and splices.” Figure B.1 and Figure B.2 show a number of implementations
le more than two)connections.

Use cases for high density connecting hardware

ples. of high density connecting hardware within cabling subsystems in accordancs

Ce as

h the
e is

ed in
b the
ation
on of
ional
that

with

Claus

e-6-are-sheownrHigure-Band-Figure B-2-
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Equipment  Transition Transition Equipment
cord assembly assembly cord

EQP

MD or |D

EQP

1
, MD, ID or ZD

High density High density
equipment équipment
cord cord

orZD

High density High density
equipment equipment
cord cord
Channél .

<
“

H = high density connecting hardware @ = connecting hardware

Figure B.1 — Examples,of high density connecting hardware
within main distribution(cabling and intermediate distribution cabling

IEC
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EO
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C| EQP
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cord

EO

LDP cord

J

Equipment
cord

C| EQP

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
to the structures within this document. Annex C describes cabling design concepts and uses
terms_which are often used in descriptions of functions

Withih Annex C, a series of concepts are described mainly by the use of figures, Figurge C.1
provifles a key to aid the understanding of these figures.

_ Fixed copper cable(s)

@ Copper cord(s)
Copper cabling interfaces

Fixed optical fibore SAN-cable(s)

_-—_— Fixed optical fibte networking cable(s)
Optical fibré\cord(s)

Optical*fibre cabling interfaces

CPL Central Patching Location

IEC

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

1N | 1N
Cu Cw Cw
Access
switches
# Servers
Networking
Core/ Storage
Aggregation

TOENI wm wm ==[OFCinterfaces

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

Balanced copper cabling is used from the zone distributor to the EOs and optical fibre cabling
is used from the main distributor or the intermediate distributor to the zone distributor and the

EOs.
MD or ID
OFC interfacesjmm == ==} = passs=s OFC interfaces
@ OFC interfaces @
Networking
Core/ D SAN
Aggregation
OFC interfaces
ol o
LR e L L L L L L LR YT LLLLL L
: [l et et 3 : :
L]
| ' !
. H d
E 1 Cup |nterfaces CuC |nterfaces CuC |nterfaces CuC |nterfaces Cuc |nterfaces CuC |nterfaces EO’s OFC interfaces | | OFC inerfaces
H
1 > qF
L]
i
L]
3 |
L]
M| A\ccess
H ] Servers Servers Servers Servers Servers
' gwitches
.
H | Storage Stolage
L]
L] I
L]
H |
.
L]
H I JorE mterfaces OFC |nterfaces OFC |nterfaces OFC mterfaces OFC |nterfaces OFC mterfaces
L]
: = = l I l I l
---------------- I R L T L]
ZD IEC
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.

Balanced copper cabling is used from the zone distributor to the EOs and optical fibre cabling
is used from the main distributor or the intermediate distributor to the zone distributor and the

EOs.
MD or ID
OFC interfacesjmm == ==} = pesss=s OFC interfaces
@ OFC interfaces @
Networking
Core/ P> SAN
Aggregation
OFC interfaces
[E R R NN ENRENENNENNENMERNNHENRNHNNNERNERNERNNRERNNERERMNNERNRRRRNRNNNENRNHJN] : I : --------------------------- e e L
| ] | " L
1 O S 1 : ;
. ; -
: I ! : :
: Cupf |nterfaces CuC |nterfaces CuC |nterfaces CuC interfaces || | CuC lnterfaces EO’s 1 EO’'s JOFC interfaces | | OFC interfaces
' I
: P QF
. |
| ]
' |
: |
| ]
. Bervers Servers Ac_cess Servers Servers 1
' switches
: 1
' I Storage Stofage
; OF |
| ]
"
: |
"
: OF mterfaces OFC |nterfaces OFC |nterfaces OFC interfaces | | OFC |nterfaces I
. T
H H r e Bl o e e e e
e Lannmnfash Lusssnsnannnnnnnnnns | S .
7D IEC
Figure C.4 — Example of Middle of Row configuration
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C.5

Top of Rack concept

— 49 —

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
from the main distributor or the intermediate distributor to the EOs.

OFC interfaces jp==

C

Networking
Core/
Aggregation

MD or ID

OFC interfaces

OFC interfaces

r-—=—---17-=--T1r=-=-1— =

OF]

C interfaces | | OFC interfaces

OFC interfaces

OFC interfaces

OFC interfacés

TR switches TOR switches TOR switches TOR switches TOR switches
Bervers Servers Servers Servers Servers

OF]|

C interfaces | | OFC interfaces

OEC interfaces

OFC interfaces

OFC interfaces

------ OFC interfaces

COF>

SAN

EO’s

Figure C.5 — Example of Top of Rack configuration

OFC interfaces | | OFC injerfaces
COP> dr
Storage Stofage
IEC
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