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Foreword

:2018(E)

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 ISO or IEC participate in the development of International Standards through
committees established by the respective organization to deal with particular fields of

technical
technical

activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-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,

PCI1ITC 1

ISGA

L‘\‘Jlb L.

The procedures used to develop this document and those intended for its further mainte
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria r
the different types of document should be noted. This document was drafted in,a¢cordanc
edjtorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be t
of [patent rights. ISO and IEC shall not be held responsible for identifying any or all sy
rights. Details of any patent rights identified during the development of the document wil

Intiroduction and/or on the ISO list of patent declarations received (see www.iso.org/patentsj.

Anly trade name used in this document is information given for.the convenience of users an
cofpstitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific
expressions related to conformity assessment, as wéll as information about ISO's adhere
Warld Trade Organization (WTO) principles in the/Teehnical Barriers to Trade (TBT) see the
URL: www.iso.org/iso/foreword.html.

Th
Sul

s document was prepared by Technigal® Committee ISO/IEC JTC 1, Information ¢
bcommittee SC 39, Sustainability for and:by Information Technology.

Aljst of all parts in the ISO/IEC TS 22237 series can be found on the ISO website.
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Introd

uction

The unrestricted access to internet-based information demanded by the information society has led to
an exponential growth of both internet traffic and the volume of stored/retrieved data. Data centres
are housing and supporting the information technology and network telecommunications equipment
for data processing, data storage and data transport. They are required both by network operators
(delivering those services to customer premises) and by enterprises within those customer premises.

daccommao

centres hgs become critical both from an environmental point of view (reduction of carbon footpri

and with fespect to economical considerations (cost of energy) for the data centre operator.

The imple

a) purpdse (enterprise, co-location, co-hosting or network operator facilities);

b) secur

c) physi

d) accompmodation (mobile, temporary and permanent constructions).

The need§ of data centres also vary in terms of availability of senvice, the provision of security 3
the objectives for energy efficiency. These needs and objectives:influence the design of data cent

in terms
Effective

needs and objectives.

The ISO/IEC TS 22237 series specifies requirementssand recommendations to support the vari
parties ifjvolved in the design, planning, procurement, integration, installation, operation 3

maintena

1) owne

2) archifects, building designers and builders, system and installation designers;

3) facility and infrastructure integrators, suppliers of equipment;

4) instal

At the tinje of publicatiomr of this document, the ISO/IEC TS 22237 series will comprise the follow
documents:

ISO/IECT
concepts

ISO/IEC 1|S22237-2, Information technology — Data centre facilities and infrastructures — Part

Building c

mentation of data centres varies in terms of:

ty level;

ral size;

pf building construction, power distribution, environmental control and physical secur
anagement and operational information is required to monitor achievement of the defix

ce of facilities and infrastructures within data centres. These parties include:

s, facility managers, ICT managers,project managers, main contractors;

lers, maintainers.

5 22237 \Information technology — Data centre facilities and infrastructures — Part 1: Gene

nd
res

ty.
1ed

us
nd

ng

ral

nstruction

ISO/IEC TS 22237-3, Information technology — Data centre facilities and infrastructures — Part 3: Power
distribution

ISO/IEC TS 22237-4, Information technology — Data centre facilities and infrastructures — Part 4:
Environmental control

ISO/IEC TS 22237-5, Information technology — Data centre facilities and infrastructures — Part 5:
Telecommunications cabling infrastructure

ISO/IEC TS 22237-6, Information technology — Data centre facilities and infrastructures — Part 6:
Security systems

Vi
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ISO/IEC TS 22237-7, Information technology — Data centre facilities and infrastructures — Part 7:
Management and operational information

The inter-relationship of the specifications within the ISO/IEC TS 22237 series is shown in Figure 1.

Part 2
Building construction
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—

/IEC TS 22237-2 to ISO/IEC TS 22237-6 specify‘requirements and recommendations for

» o«

ergy efficiency enablement” selected frompISO/IEC TS 22237-1.

js document addresses the specific requirements for the telecommunications cabling infrg
Hata centres used for the purpose @f IT networking and building services (in accordanc
juirements of ISO/IEC TS 22237-1):

/IEC TS 22237-7 addresses the operational and management information (in accordanc
juirements of ISO/IEC TS'22237-1.

fs document is intended for use by and collaboration between architects, building desi
lders, system andinstallation designers.

e [SO/IEC TS422237 series does not address the selection of information technology an
Pcommunications equipment, software and associated configuration issues.

7
pnt and

Information

Figure 1 — Schematic relationship between the ISO/IEC TS 22237 series of documients

particular

ilities and infrastructures to support the «€levant classification for “availability”, “sectirity” and

structure
b with the

b with the
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| network
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TECHNICAL SPECIFICATION ISO/IECTS 22237-5:2018(E)

Information technology — Data centre facilities and
infrastructures —

Part 5:
Telecommunications cabling infrastructure

1 | Scope

Thjs document addresses the wide range of telecommunications cabling infrastiuctures wfithin data
centres based upon the criteria and classifications for “availability” within ISOAIEC TS 2223711.

This document specifies requirements and recommendations for the following:
a) | information technology and network telecommunications cabling(e.g. SAN and LAN);
b) | general information technology cabling to support the operatign of the data centre;

c) | telecommunications cabling to monitor and contrel,-as appropriate, power distribution,
environmental control and physical security of the data centre;

d) | other building automation cabling;
e) | pathways, spaces and enclosures for the telecommunications cabling infrastructures.

Safety and electromagnetic compatibility (EMC) requirements are outside the scope of this [document
and are covered by other standards and regulations. However, information given in this docyment may
belof assistance in meeting these standards and regulations.

2 | Normative references

The following documents are-teferred to in the text in such a way that some or all of thejir content
copstitutes requirements ‘of this document. For dated references, only the edition cited applies. For
unflated references, thélatest edition of the referenced document (including any amendmentg) applies.

[SQ/IEC 11801-1, Information technology — Generic cabling systems — Part 1: General requirements
ISQ/IEC 11804-2; Information technology — Generic cabling systems — Part 2: Office premises

ISQ/IEC 11801-5, Information technology — Generic cabling systems — Part 5: Data centres

ISO/FECT11801-6, Information technology — Generic cabling systems — Part 6: Distributed building
ServHees

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

ISO/IEC TS 22237-1:2018, Information technology — Data centre facilities and infrastructures — Part 1:
General concepts

ISO/IEC TS 22237-2, Information technology — Data centre facilities and infrastructures — Part 2:
Building construction

ISO/IEC TS 22237-4, Information technology — Data centre facilities and infrastructures — Part 4:
Environmental control

© ISO/IEC 2018 - All rights reserved 1
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ISO/IEC TS 22237-7, Information technology — Data centre facilities and infrastructures — Part 7:
Management and operational information

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC TS 22237-1 and the
following apply.

ISO and IE

— IEC Electropedia: available at http://www.electropedia.org/

— ISOO0
3.11

applicati¢n-specific cabling

structure
benefit fol

3.1.2

central patching location

passive cr

Note1toe
distributio

3.1.3
Cross-corn
method of

3.14
data cent

equipmen£ in the computer room space of a data centre that transports and/or stores and/or proces

informati

3.1.5
fixed cabl
cabling sy

which enables the installation of cross-connects or interconnects at those closures

3.1.6

generic cabling

structure

Noteltoe

C maintain terminological databases for use in standardization at the following addresses;:

hline browsing platform: available at https://www.iso.org/obp

I cabling with a configuration and performance which is considered’to provide a spec
a single, or limited number of applications, as compared to generic cabling

pss-connect to connect different functional elements of.a‘data centre

htry: A central patching location can be located in the main distribution area and/or the intermedi
h area and is therefore a special configuration of an MP and/or an ID.

nect
connecting a patch panel port to anotherpatch panel port by the use of a patch cord or jumj

re information technology equipment

n

ing
bsystem between-closures which has either a peer-to-peer or hierarchical structure 3

| telecommunications cabling system, capable of supporting a wide range of applications

fic

ate

per

nd

htryApplication-specific hardware is not a part of generic cabling.

Note 2 to entry: Generic cabling can be installed without prior knowledge of the required applications.

[SOURCE:
3.1.7

ISO/IEC 11801-1:2017, 3.1.46 — modified: Notes 1 and 2 to entry added]

interconnect
method of connecting a patch panel port to an equipment port by the use of equipment cords

3.1.8

office network information technology equipment
equipment in data centre spaces that transports and/or stores and/or processes information

© ISO/IEC 2018 - All rights reserved
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3.1.9

point-to-point connection

direct connection of two pieces of IT equipment using a dedicated cable rather than a generic
cabling system

3.1.10

structured cabling

telecommunications cabling comprising fixed cables between points of distribution at which equipment
or other fixed cables may be connected

3.1.11

teilecommunications provider
either an access provider or a service provider

3.1.12
zone patching location
passive cross-connect to connect different function elements of a data centre Zone

Note 1 to entry: A zone patching location can be located in the zone distribution area and is therefofe a special
conffiguration of a ZD.

3.2 Abbreviated terms

For the purposes of this document, the abbreviated terms givenin ISO/IEC TS 22237-1 and thq following
abbreviated terms apply.

BEF Building Entrance Facility

BD Building Distributor
|§ Connection

CD Campus Distributor

Cp Consolidation Point

CPL Central Patching Location
EN[ External Netwgrk Interface
EOQ Equipment Outlet

EoR End of'Row

EQP Jransmission Equipment

FD Floor Distributor

ID Intermediate Distributor
LDP Local Distribution Point
MD Main Distributor

MoR  Middle of Row

SCP Service Concentration Point

SD Service Distributor

© ISO/IEC 2018 - All rights reserved 3
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SO
TE
TO
ToR
ZD
ZPL Z
4 Conf|
For a data
a)
b) thec
c) thedsg
d)
accor
e)
be in
f) teleco
contr
an alt
g) i
in acc
h)
5 Teles
5.1 Gern

Service Outlet

Terminal Equipment

Telecommunications Outlet

Top of Rack

Zone Distributor

one pafr‘hing] ocation

Drmance

centre to conform to this document:

the c]bling design shall meet the requirements of Clause 5;

bling design for the selected Availability Class shall be in accordance &ith Clause 7;

sign and specifications of pathways and spaces shall be in accordance with Clauses 8 and

the imformation technology cabling to support the operation/of the data centre shall be

lance with ISO/IEC 11801-2, except where 7.3 allows an alternative approach;

the infformation technology cabling to support the IT networking function of the data centre sH

hccordance with ISO/IEC 11801-5, except where 7.2-dllows an alternative approach;

mmunications cabling for monitoring and/or:control of power distribution, environmen
bl and physical security shall be in accordancewith ISO/IEC 11801-6, except where 7.4 allg
ernative approach;

installation specification, quality assurance; installation planning and practice of cabling shall

prdance with ISO/IEC 14763-2 and-Elauses 8 and 9;

natiofal and local regulations, including safety, shall be met.

rommunications cabling within the data centre

eral

5.1.1 The importance of telecommunications cabling within data centre spaces

The
a)

telecd

mmumnieations cabling within the data centre serves to support the following:

data

in

all

tal
WS

be

enitre information technology and network telecommunications;

b) monitoring and controlling of other data centre infrastructures;

c) building management and automation.

The design and planning of cabling infrastructures should be undertaken at an early stage of the data
centre design or refurbishment and should be integrated with the design and planning of:

iy

electr

ical power;

2) environmental control systems;

3)

security systems;

© ISO/IEC 2018 - All rights reserved
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This clause defines the requirements and recommendations for the performance, design criteria and
architectures for the different cabling types in a data centre.

The importance of the information technology and network telecommunications cabling infrastructure
is similar to that of other infrastructures such as environmental control, power distribution and security.
As with other utilities, interruptions to service can have a serious impact. Poor quality of service due
to lack of planning, use of inappropriate components, incorrect installation, poor administration or
inadequate support can threaten an organization's effectiveness.

5.1

Th
tel

Fo

a)
b)

5.1

5.1
Th

connect the active equipment. Each cord”connects a single port of one device to a sing

an

.2 Cabling implementation

a)

b cabling infrastructures in a data centre shall be appropriate to provide.netwo
bcommunications capabilities in and between dedicated data centre spaces.

point-to-point;

" the purposes of this document, two types of cabling are considered for datalcentre spaces:

'king and

fixed cabling implemented using structured cabling including the generic cabling soluti
ISO/IEC 11801 series. The closures may be grouped and accomiiedated in cabinets, fram
which act as cabling presentation facilities. The cabling presentation facilities allow inter

or cross-connections between fixed cabling or between:fixed cabling and IT equipme
proximity.

.3 Point-to-point cabling
.3.1 General

e point-to-point connection method uses.discrete cords (typically factory-produced) th:

bther device.

Al

compnections, for several reasofs this cabling type should only be used for connections ¥
samne or two adjacent cabinets; frames or racks. Point-to-point cabling is often not reusable 3
centre evolves and equipment types and locations change and may have a limited life time ex

Co
res
wi

5.1

Where(this document allows point-to-point cabling, it should only be used subject to the
rey

hough point-to-point cabling sééms to be the simplest and most cost effective method of

htinuous changes to'the required interconnections increase both the planning and the o
ources required(for each change (see Figure 2 and Figure 3) and increases the risk of i
h other infrastructures — including those for environmental control.

.3.2 Restrictions on the use of point-to-point cabling

trictions:

ns of the
s orracks
nnection
t in close

it directly
le port of

providing
vithin the
s the data
pectation.
perational
nterfering

following

a)

b)

c)

d)

©lI

the mechanical performance of cords or cables used for point-to-point connections shal
requirements of the installation environment (e.g. pathway systems);

I meet the

connectors on cords shall be protected against damage during installation, disconnection or

removal;

point-to-point connections shall only be used where the replacement of the cord following damage

to either connector can be performed without disruption to the data centre operation;

cords shall be managed so as to avoid mechanical damage and/or accidental disconnection to

adjacent connections during insertion or removal;

SO/IEC 2018 - All rights reserved
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e) cords shall be labelled at both ends to show their origin and destination in accordance with the
level 3 administration requirements of ISO/IEC 14763-2;

f) the impact of point to point connections on the fire load of cabling shall be assessed and mitigation
provided if necessary;

g) cords providing point-to-point connections shall not be located where they restrict cooling airflow
towards active equipment.

Pre- change/addition Post- change/addition

Dotted devices are additions
Thick lines are additional cables

Figure 2 — Impact of growth i 5\? unstructured point-to-point cabling infrastructure

’\\C)

Figure 3 — Example of point-to-point cabling

5.1.4 Fixed cabling

A structured cabling system approach, illustrated in Figure 4, shows the equipment ports presented at
remote central patching locations (CPLs). Server-to-storage connections are made using short, easily

6 © ISO/IEC 2018 - All rights reserved


https://iecnorm.com/api/?name=04a7c0db2bec8088898e2ef04079201b

ISO/IEC TS 22237-5:2018(E)

managed, cords within the CPL. The use of distributed zone patching locations (ZPL), connected to the
CPLs with fixed cables provides additional flexibility for managing changes.

Figure 4 shows how a fixed cabling implementation isolates the change activity to the defined areas.
New equipment is connected to a CPL or ZPL without impacting active systems so no scheduled
downtime is required. The equipment can then be connected to the active systems during the scheduled
downtime by simply reconfiguring the cords at the CPL or ZPL. If a change causes a problem, it is only
necessary to reconnect the cords into their pre-change configuration. The structured approach enables
more accurate predictions of the time required to implement system changes and recovery resulting in
easier, faster changes that introduce less risk and enable improved overall system operation.

Fixed cables may have a greater minimum bending radius than cords and this shall be confsidered in
pathway and pathway system design and planning.

Pre- change/addition Post- change/addition
AR 2N N
CPL CPL
T T
S S
ya— o 4 =/
P G
— 1 —
Q Q‘
a— @ a— @
N
— &N — N
L -/ L =
G
N
Va— ya— Y
—
L | L | RN T
—_—

K L
R | T -
Storage | — -
i
I,
O Switches
Servers Dotted devices are additions
Thick lines are additional cables

CPL = Central patching location
ZPL = Zone patching location

/
' ’
] I
) 1
\
CEDTIRLy \EmEmeNY)

\

Figure 4 — Structured cabling infrastructure: setup and growth

5.2 Information technology and network telecommunications cabling in the computer
room space

5.2.1 General

The cabling infrastructures in a data centre shall be appropriate to provide networking and
telecommunications capabilities in and between many of the dedicated data centres spaces. The cabling
infrastructure described in this clause is that between and within the cabinets, frames and racks which
constitute the computer room space and may take one of, or a combination of, the following forms:

a) point-to-point;

© ISO/IEC 2018 - All rights reserved 7
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b) fixed:

1) generic — structured cabling in accordance with ISO/IEC 11801-5 for IT and network
telecommunications;

2) generic — structured cabling in accordance to ISO/IEC 11801-2 for IT and network
telecommunications;

3) generic — structured cabling in accordance with ISO/IEC 11801-6 for monitoring and control;

4) application specific cabling.

The chosgn infrastructure strategy shall take into account the need to support existing and futlllre
networkinjg and storage applications and significant amounts of change.

5.2.2 Generic cabling for data centre information technology equipment

Generic cgbling infrastructure designs in accordance with the ISO/IEC 11801 seriés‘are based upon
a defined [cabling model and support the development of high data rate applications. ISO/IEC 118p1-
5 defines |generic cabling to provide multiple services and to connect large.quantities of equipmgent
within thq limited space of data centre premises, and shall be used together-with ISO/IEC 11801-1.

Informatipn technology cabling to support the operation of the data centre’shall be in accordance wjith
ISO/IEC 11801-5.

Figure 5 shows the cabling subsystem architecture of ISO/IEC 11801-5.

MD ID ZD LDP EO
| N I
X | O I] L] =
Distributor in
hccordance with
SO/IEC 11801-5
Network Main distribution Intermediate Zone distribution Equipment
access cabling distribution cabling subsystem cabling
cabling subsy{stent cabling
subsystem subsystem

Generic cabling system

Figure 5 — Data centre cabling subsystems according to ISO/IEC 11801-5

Generic cabling in accordance with ISO/IEC 11801-5 uses pre-defined pathways and spaces that are
specifically intended to support changing demands and provides:

a) scalability via a modular design;
b) agreater level of flexibility with equipment moves, adds and changes;

c) alevel of consistency with generic cabling design methodology for other services such as power
supply distribution and environmental control;

d) the support for a wide range of applications in the data centre.

Generic cabling systems are intended to avoid the impact of the uncontrolled use of point-to-point cables
described in 5.1.3.2 by using fixed cables within defined cable pathways between panels (patch panel)
at designated patching locations. This greatly simplifies cabling modifications by managing changes at

8 © ISO/IEC 2018 - All rights reserved
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the patching locations rather than disconnecting, moving and reconnecting discrete cables under the

flo

5.2.3

or or in ceiling spaces.

Generic cabling for office network information technology equipment

Information technology cabling to support the operation of the data centre shall be in accordance with
ISO/IEC 11801-2.

Figure 6 shows the cabling subsystem architecture of ISO/IEC 11801-2.
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Figure 6 — Office cabling subsystemis according to ISO/IEC 11801-2

.4 Generic cabling for monitoring and,control

/IEC 11801-6 specifies generic cabling that supports a wide range of communication servi
mises. It reflects the increasing.use of generic cabling in support of non-user specifi
luding the monitoring and controlof data centre infrastructures. Many of these services r
t of remote powered devices and’include:

energy management as.described in ISO/IEC TS 22237-3, e.g. lighting, power distribution
utility metering;

environmental eentrol as described in ISO/IEC TS 22237-4, e.g. temperature, humidity;

personnel management as described in I[SO/IEC TS 22237-6, e.g. access control, camera
proximity, detectors, time and attendance monitoring.

bling for'these purposes shall be in accordance with ISO/IEC 11801-6.

Campus Building Horizontal cabling subsystem Worl
backbone backbone area cabli
subsystem subsystem

res within
services,
bquire the

incoming

5, motion/

ufe 7 shows the cabling subsystem architecture of ISO/IEC 11801-6.
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5.2.5 Application-specific fixed cabling

In cases where data centre owners agree to the use of application-specific cabling because of advanta
compared| with generic cabling, those application*specific cabling systems shall have a fixed 3

structure

IEC 118015 (see Figure 5).

5.3 Stryictured cabling for other, data centre spaces and application-specific

structur

531 G

The cabli
telecomm

infrastrudture betweéen and within the data centre spaces other than the computer room space sH
take one dr more 6f the following forms:

a) gener

telecdmintinications (see 5.2.3);

CcD BD SD SCp
I1SO/IEC SO

11801-6 |
o

CABLING

Building " Service distribution cabling subsystem Service

Campus
backbone
cabling
subsystem

backbone area cabling
cabling
subsystem

Generic cabling system

TE connection
configured as
plug-socket
1SO/IEC
11801-6
TYPE B
CABLING

TE connectign,
directly attdched to
¢abling

Campus Building Area feeder cabling Application-specific |
backbone backbone subsystem cabling

cabling cabling (outside the scope of
subsystem subsystem ISO/IEC 11801-6)

Generic cabling system

Figure 7 — Building service cabling subsystem according to ISO/IEC 11801-6

l infrastructure approach in accordance with the cabling subsystem architecture of IS

ed cabling

bneral

ng infrastructures in a data centre shall be appropriate to provide networking 4
inications capabilities in and between many of the dedicated data centres spaces. The cabl

c <) structured cabling in accordance with ISO/IEC 11801-2 for IT and netw

bes
nd
o/

nd

ng
all

brk

b) generic — structured cabling in accordance with ISO/IEC 11801-6 for monitoring and control
(see 5.2.4);

c) application specific (see 5.3.2).

5.3.2 Application-specific cabling using a fixed infrastructure

In cases where data centre owners agree to the use of application-specific cabling because of advantages
compared with generic cabling, those application-specific cabling systems shall have a fixed and
structured infrastructure approach in accordance with the cabling subsystem architecture of 1SO/
[EC 11801-2 (see Figure 6).
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6 Availability design principles for telecommunications cabling infrastructure

ISO/IEC TS 22237-1:2018, Annex A, gives guidance about design principles for availability. This
document uses the principles of:

a)
b)

c)

redundancy;
maintainability;

scalability/future proofness;

d)
as
1y
2)
3)
in
in
Re

eq
(e.

7

7.1

Th
infi
the

STmplIicCIty.

h basis for the design of:
the telecommunications cabling itself;
the telecommunications architecture;
associated pathways and spaces.

rder to achieve the desired Availability Class for the telecommunications infrastructure as

Clause 6.

Hundancy within the networks of the data centre shall Be)implemented by means of
hipment without the need for manual interaction. All redutidancy implementations within 4

Availability classification for teleconimunications cabling infrastructure

|  General

s clause classifies the architecture and the redundancy concept of all telecommunicatio
rastructures as it relates to the chigsen overall Availability Class for facilities and infrastr
data centre according to ISO/IECTS 22237-1.

. multi-path routeing; Classes 3 and 4) are in support ef that provided by active equipment.

described

the active
he cabling

hs cabling
uctures of

Table 1 defines the minimum-tequirements for all telecommunications cabling types in the¢ different
data centre spaces to achieve.the chosen overall Availability Class of the data centre as defingd by ISO/
IEQ TS 22237-1. All defined Availability Classes for the different cabling types and spaces shal| be met in
order to achieve the chosen overall data centre Availability Class for facilities and infrastructjures.
Tlable 1 — Telecommunication cabling Availability Classes per space architecture and overall
data centre Availability Class for facilities and infrastructures
Dlata centre | Cabling type Overall data Overall data Overall data Overall data
space centre facilities | centre facilities | centre facilities | centre facilities
and infrastruc- | and infrastruc- | and infrastruc- | and infrastruc-
ture—Avaitabili-rture=—"Availabiti-rture=—-Avaitabili=-rture=—-?aAvailabili-
tyClass 1 ty Class 2 ty Class 3 ty Class 4
Computer Inter- 7.2.1 7.2.2 7.2.3 7.2.4
room space |cabinets Class 1 Class 2 Class 3 Class 4
Intra- 7.2.1 7.2.1 7.2.1 7.2.1
cabinets Class 1 Class 1 Class 1 Class 1
Adjacent 721 721 7.2.1 7.2.1
cabinets Class 1 Class 1 Class 1 Class 1
Monitoring 74 7.4 7.4 74
and Control

© ISO/IEC 2018 - All rights reserved
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Table 1 (continued)

Data centre | Cabling type Overall data Overall data Overall data Overall data
space centre facilities | centre facilities | centre facilities | centre facilities
and infrastruc- | and infrastruc- | and infrastruc- | and infrastruc-
ture — Availabili- |ture — Availabili- |ture — Availabili- |ture — Availabili-
tyClass 1 ty Class 2 ty Class 3 ty Class 4
Office style 7.3 7.3 7.3 7.3
cabling
Control Office style 7.3 7.3 7.3 7.3
room spage—reabling
Monitoring 74 74 74 74
and Control
Other spdces |Office Style 7.3 7.3 7.3 7.3
Monitoring 7.4 7.4 7.4 74
and Control

7.2 Telecommunications cabling for the computer room

7.2.1 Cabling for Availability Class 1

A telecon]
connectio

infrastrudture (see Figure 9) in a single-path configuration as shoywn in Figure 10.

Direct.attached
equipment cord

Channel

Figure 8 — Telecommunication cabling Class 1 using direct attached cords

A

Cross-connect approach

A

Fixed cabling
infrastructure

A 4

A 4

Cross-connect approach

munications cabling infrastructure for Availability Class_1 uses either a point-to-pqgint
h (i.e. equipment cords) for the transmission channgl\[see Figure 8) or a fixed cabl

ng

12

Interconnect approach

Interconnect approach

: {
EQP cl +{c €] EQp
] ]
i Equipment Patchcord/ | | Patch cord / Equipment |
E cord Jumper E E Jumper cord E
| 1 ! '
| | i |
| | i - |
! Equipment ' ! Equipment i
cord ! \ cord
@ il Hral
EQP C \ s 1.C E : 1.C \ / C EQP

____________________________

Figure 9 — Transmission channels (interconnect and cross-connect)
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The point-to-point connections shall use pre-terminated cords and shall be restricted to local
connections within the same cabinet or between adjacent cabinets, frames and racks.

7.2
A
inf]
in
wi
sha

Fu
a)

b)

Telecommunications
provider A T
CLAss 1 ENI MD ID yA)
Telecommunications A A Telecommunications
provider & provider B
CLASS 2 ENI MD ID yA)

Figure 10 — ENI redundancy for Class 1 and 2

.2 Cabling for Availability Class 2

telecommunications cabling infrastructure for Availability /Class 2 shall use a fixe
rastructure (e.g. according to ISO/IEC 11801-5 or application-specific) in cabling subsyster
SO/IEC 11801-5 for the transmission channel design (see-Figure 9) with a single-path ar
h redundancy on the ENI as shown in Figure 10. The pathways for the telecommunications
1] be designed according to Clause 8.

rthermore, the following design criteria shall be met:

the design shall be flexible and scalable tp_allow quick moves, adds and changes by usi
and local patching/cross connect locations'in MD, ID and ZD as shown in Figure 11;

the patching/cross-connect cabinets/frames/racks used in MD and/or ID (CPL) and
shall offer rear cable managementand side patch cord management. The design and s¢
cross-connect cabinets/frames/hacks shall take into consideration the maximum plann
capacity and required densityinside the cabinets/frames/racks with the objective of

functionality is to increase the width of the cabinets/frames/racks to offer more spacs
and patch cords which simplifies operations for moves, adds and changes.

where it is intended to create channels from more than a single subsystem via crosg
in distributors,,;the selection of media and component performance shall take into ac
impact of tHe number of connections within, and the total length of, the channels in rela
applications which are intended to be supported.

d cabling
hs defined
Chitecture
providers

ng central

ZD (ZPL)
tlection of
bd cabling

nLinimising
the disruption of airflow tb-active equipment. One possible and preferred way of achi

ving this
b for cable

-connects
count the
[ion to the
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MD or ID acting as a CPL
------- AP e
i

=
o
S
o

~———
G
(Eo— 4
1 € =

ZD acting as, aZPL
Storage
O Switches

i Servers

Figure 11 — Managing moves, adds and changes

7.2.3 CrIbling for Availability Class 3

A telecompmunications cabling jnfrastructure for Availability Class 3 shall use a fixed cabling
infrastrudture (e.g. according to-ISO/IEC 11801-5 or application-specific) in cabling subsystems
defined i ISO/IEC 11801-5.for the transmission channel design (see Figure 9) with a multi-path
redundanty configuration(using diverse physical pathways as shown in Figure 12. The pathways [for
the telecommunications providers shall be designed according to Clause 8.

Tglecommunications Telecommuncations
priovider A T T provider B
CLASS 3 ENI MD 1D ZD 52
' = U I
: "
i o
ENI |
= Pathway A

--- PathwayB
Telecommunications Telecommunications
provider A provider B

Figure 12 — Redundant multipath telecommunication cabling Class 3
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Furthermore, the following design criteria shall be met:

a) the design shall be flexible and scalable to allow quick moves, adds and changes by using central
and local patching/cross connect locations in MD, ID and ZD as shown in Figure 11;

b) the patching/cross-connect cabinets/frames/racks used in MD and/or ID (CPL) and ZD (ZPL)
shall offer rear cable management and side patch cord management. The design and selection of
cross-connect cabinets/frames/racks shall take into consideration the maximum planned cabling
capacity and required density inside the cabinets/frames/racks with the objective of minimising
the disruption of airflow to active equipment. The patch cord management inside the cabinets/
Frnmpc/rnr‘l(c shall prnvidp bend radius control Addifinnql]y] the r‘qhinpf/ﬁ'qmp/rqr‘k shall offer
easy accessible and bend radius controlled slack storage for patch cords. One possible afid|preferred
way of achieving this functionality is to increase the width of the cabinets/framesy/racks to offer
more space for cable and patch cords which simplifies operations for moves, adds‘and changes;

c) | where it is intended to create channels from more than a single subsystém via crosg-connects
in distributors, the selection of media and component performance shdll take into ad¢count the
impact of the number of connections within, and the total length of, theychannels in relation to the
applications which are intended to be supported;

d) | the cabling shall be routed within the data centre on appropriate pathway systems providing bend
radius control (using additional fittings if not provided by the pathway system itself)|and slack
storage plus sufficient space for future expansions.

The use of pre-terminated cabling shall be considered for this-Class where:

1) [ on-site termination of cabling is impractical (e.g. field terminable connectors are not available);

2) | operational constraints dictate that the time taken to install cabling shall be minimised (g.g. cabling
needs to be in use as quickly as possible);

3) | security concerns dictate that the preseti€e in the data centre of third-party labour is mihimised.

7.2.4 Cabling for Availability Class4

A felecommunications cabling *infrastructure for Availability Class 4 shall use a fixgd cabling

infrastructure (e.g. according £o-1SO/IEC 11801-5 or application-specific) in cabling subsysters defined

in [SO/IEC 11801-5 for the-transmission channel design (see Figure 9) with a multi-path rgdundancy

comfiguration using diverse-physical pathways and redundant distribution areas as shown in|Figure 13.

The pathways for the telecommunications providers shall be designed according to Clause 8.

Telecommunications Telecomunications
provider A T T provider B
EO
ENI MD ID ZD {Eo
EEASS+ : 5 5 5 \
| '/ \\ 47 \\ ,/ \\ v’
1 N N N /’
' EO
ENI MD ID A EO
Telecommunications Telecommunications = Pathway A
provider A provider B --- Pathway B
Figure 13 — Redundant multipath telecommunication cabling Class 4
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Furthermore, the following design criteria shall be met:

a)

b)

d)

The use of pre-terminated cabling shall be considered for this class'where:

1)
2)

3)

7.3 Telecommunications cabling for offices

the design shall be flexible and scalable to allow quick moves, adds and changes by using central
and local patching/cross connect locations in MD, ID and ZD as shown in Figure 11;

the patching/cross-connect cabinets/frames/racks used in MD and/or ID (CPL) and ZD (ZPL)
shall offer rear cable management and side patch cord management. The design and selection of
cross-connect cabinets/frames/racks shall take into consideration the maximum planned cabling
capacity and required density inside the cabinets/frames/racks with the objective of minimising
the dlsruptlon of alrflow to active equlpment The patch cord management 1n51de the cabinets/
frames offer

wherg¢ it is intended to create channels from more than a single subsystem via-~cross-connets
in digtributors, the selection of media and component performance shall take(into account the
impadt of the number of connections within, and the total length of, the channels/in relation to the

the cgdbling shall be routed within the data centre on appropriate pathway systems providing bend
radiu$ control (using additional fittings if not provided by the pathway system itself) and slack

on-site termination of cabling is impractical (e.g. field termrinable connectors are not available);

operafional constraints dictate that the time taken to iistall cabling shall be minimised (e.g. cabljng
needq to be in use as quickly as possible);

secur|ty concerns dictate that the presence intlié data centre of third-party labour is minimised.

A telecomimunications cabling infrastructure shall use a fixed cabling infrastructure (i.e. accordjng
to ISO/IEC 11801-2 or application-specific) in cabling subsystems in a single-path architecture. Any

required fedundancy should be provided on backbone level.

7.4 Tele¢communicatiois-cabling for monitoring and control

A telecommunications cabling infrastructure shall use a fixed cabling infrastructure (i.e. according to

ISO/IEC 11801-6 or application-specific) in cabling subsystems in a single-path architecture.

Any required redundancy should be provided by the number of SOs provided throughout the data

centre spgces:

8

Pathways and pathway systems for telecommunications cabling

8.1 General

Careful planning of telecommunications cabling routes, containment and enclosures is required to
minimize adverse impact on efficient performance of air conditioning systems (see Clause 10).

The design requirements of this clause shall be implemented using the general and data centre specific
requirements of ISO/IEC 14763-2.

It should be noted that ISO/IEC 14763-2 also contains recommendations which may assist in the design
of a data centre telecommunications cabling infrastructure in accordance with this document.

16
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8.2 Pathways
8.2.1 External service pathways

8.2.1.1 Requirements

The Availability Class for the entire set of facilities and infrastructures of the data centre gives guidance
to determine the need for:

a) multiple service providers;

b) | multiple service provider premises (i.e. operator sites or central offices);
c) | diverse pathways from each of the service provider premises;
d) | multiple BEFs;

e) | multiple entrance rooms.

Clduse 7 shall be used to determine and design the redundancy concept for the provisioning of external
telecommunication services. Consideration shall be given to providing protection against failure in one
or more parts of the cabling infrastructure by implementing:

1) | multiple external network interfaces;
2) | connections between external network interfaces;

3) | multiple connections between external network interfaces and main and intermediate and zone
distributors (MDs, IDs and ZDs);

4) | multiple pathways between external network interfaces and main and intermediate|and zone
distributors (MDs, IDs and ZDs).

8.2.1.2 Recommendations

Nope.
8.4.2 Data centre pathways

8.4.2.1 Requirements
The design of pathways shall be coordinated with the designers of other services.
The requirentents of ISO/IEC TS 22237-2 for data centre pathways shall be applied.

The Availability Class for the entire set of facilities and infrastructures of the data centre give$ guidance
to fletérmine the need for:

a) multiple computer rooms and other spaces served by the computer room cabling;

b) hierarchical redundant distribution areas within the computer room(s);

c) segregationbetweenredundantareasusingdifferentfire protectionzones (fire compartmentation);
d) independent pathways for each redundant area.

The selected Availability Class for the cabling in the computer room space (Table 1) shall be used to
determine and design the data centre pathways. Consideration shall be given to providing protection
against failure in one or more parts of the cabling infrastructure by implementing:

1) multiple MDs;
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2) multiple IDs;

3) multiple ZDs;

4) multiple pathways between the MDs;

5) multiple pathways between the IDs;

6) multiple pathways between the ZDs;

7) multiple pathways between each MD and IDs;

8) multi

9) multij

8.2.2.2
Overhead

ceiling heights permit because it can substantially reduce airflow losses due to airflow obstruction 3

turbulenc
8.3 Pat

83.1 R

The desig
intended t

Pathway 5
and fire e3

8.3.2 Aq

The requi
8.3.3 C(:
8.3.3.1

8.3.3.1.1
In additio

a) pathw

ble pathways between each MD and ZDs;

ble pathways between each ID and ZDs.
General recommendations
telecommunications cabling may improve cooling efficiency and is récommmended wh

e caused by under floor cabling and cabling pathways.
hway systems

bquirements for data centre pathway systems

h of pathway systems shall take into account the seurity requirements applicable to the d
o be transmitted over the cabling (see [SO/IEC TS22237-6).

ystems shall not be located under piping systems except for piping system used for cool
ctinguishing systems. This requirement alsg applies in other data centre spaces.

ccess floor tile openings

rements of ISO/IEC TS 22237-2 fer access floor systems shall be applied.
ible management systems
General

Requirements
1 to the requirements of ISO/IEC 14763-2, particular attention is drawn to the following:

ray systems shall have sufficient capacity to cater for the defined maximum capacity level;

bre
nd

hta

ng

b) path

ays cycfnmc shall have slack cfnragp r‘apahi]ifinc;

c) pathways systems shall have bend radius control;

d) pathway systems which do not provide continuous support (e.g. mesh, basket, hooks etc.) shall only
be considered for non-vertical pathways where:

— the cable to be accommodated is suitable for non-continuous support;

— a list of acceptable combinations of pathway systems and cables shall be provided to the
operator of the data centre;

— mitigation is applied e.g. cable mat.

18
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The design of pathway systems shall take into account the security requirements applicable to the data
intended to be transmitted over the cabling (see ISO/IEC TS 22237-6).

8.3.3.1.2 Recommendations

A list of acceptable combinations of pathway systems and cables should be provided to the operator of
the data centre.

8.3.3.2 Requirements for under-floor systems

ThE requirements of ISO/TEC TS 22237-2 for access floor systems shall be applied.

9 | Cabinets and racks for the computer room space

9.1 General requirements

Capinets and racks shall be selected to:

a) | provide a growth path for future technologies and data centre capacity demands;
b) | provide adequate cable management and bend radius functionality;

c) | provide and support adequate ventilation and coolingfor the equipment it will house| (see ISO/
IEC TS 22237-4).

Cabinets, racks and frames shall be provided with cablé and cord management fittings.

9.2 Requirements for dimensions

The minimum width of the cabinets/rackssed for CPL and ZPL shall be 0,8 m with a prefefence for a
larger width (see Clause 7).

The minimum width of the cabinets/racks used for equipment shall cope with the current gnd future
calple management requirements: Awidth of 0,8 m is recommended.

The minimum depth of the ¢abinets/racks used for equipment shall cope with the current gnd future
eqliipment dimensions. A depth of 1,2 m is recommended.

Cabinets and racks-Shall not be located under piping systems (both for reasons of brgakage or
aggregation of condensation), except piping systems used for cooling and fire extinguishing systems.
Thjs requirement also applies to other data centre spaces. Blanking panels should be installed|in unused
cabpinet positions in order to avoid mixing of hot and cold air.

9.3 Recommendations

The fellowing cable management methods should he considered:

a) for low density systems, there should be one rack unit of horizontal cable management for each
rack unit of termination points;

b) for high density applications, horizontal cable management systems that require rack units should
be replaced with cable management without rack unit usage;

c) the capacity of the vertical cable management within cabinets should be twice the cross-sectional
area of the cables to be installed when the cabinets/racks are at full capacity;

d) cabinets may require additional depth or width to provide adequate vertical cable management.
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10 Documentation and quality plan

10.1 Requirements for documentation

The documentation of the installation shall be in accordance with ISO/IEC 14763-2.

10.2 Rec

ommendations for documentation

The identifier scheme for cabinets, frames and racks should use a grid coordinate system based on the

access flo

rorid
&

In cases w

The identifier scheme should also identify the rack until location of the termination points/¢lostres;

ISO/IECT

10.3 Reg

The qualit
for the qu

11 Man

11.1 Ger
See ISO/IH

11.2 Aut

Automate
managem
Ideally, th
managem

11.3 Fib

In order

end-face damage to both-the cabling and equipment, optical fibre end-faces shall be inspected

loose con

here no access floor exists, a grid should be created by aisles and cabinets, frames and'rac

R 14763-2-1 for an example of one such scheme.

uirements for the quality plan

y plan of the installation shall be in accordance with ISO/IEC 14763-24Additional requireme
hlity plan are under consideration.

agement and operation of the telecommunications cabling infrastructur

eral

CTS 22237-7.

pomated infrastructure managementsystems

H infrastructure management (AIM) systems offering real time documentation and effici
ent of the physical layer should ‘b€, considered for availability and operational purpog

bnt tools offering an overall infrastructure management.
e optic cabling
Lo maintain optical\fibre connection performance and in order to prevent optical fil

amination whieh shall be removed prior to any connection being established. Inspect

Ks.

bee

nts

ent
es.

e functionality of these systems-should be integrated into existing or planned data cenfre

bre
for
on

equipment is specified;in I[EC 61300-3-35 and cleaning procedures, where necessary, are specified in
IEC/TR 64627-01.
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Annex A
(normative)

Cabling design concepts

Th
Av

Fig
NO

Fig
Sp¢

General

js annex presents design concepts for different equipment row configurations aécord
hilability Classes 1 to 4 for telecommunications cabling.

cific cabling.

.2 Class 1 eabling concept

ure A.2 llpstrates a Class 1 cabling implementation using point-to-point cabling.

© ISO/IEC 2018 - All rights reserved

ng to the

lure A.1 shows the keys used in Figures A.2 to A.9.
TE Interfaces are normally accommodated in patch panels.
Fixed copper cable(s)
Copper cord(s)
‘ ‘ Copper or optical fibrecord(s)
Copper cabling interfaces
EEmmmmsssEEEEEs Fixed opticalfibre SAN cable(s)
== == == == == : Fjxed\optical fibre networking cable(s)
Optical fibre cord(s)
Optical fibre cabling interfaces
Figure’'A.1 — Symbols of network elements
ures A.3 to A.9 show EOs.bf ISO/IEC 11801-5 but the interfaces may also be interfaces to application-
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Access
switches

Servers

Networking
Core/
Aggregation

SAN

TOEN] e e == |OQFCinterfaces

Farst
oLuldgt

Figure A.2 — Example of a Class 1 cabling implementation

A.3 Claps 2 cabling concepts

A.3.1 End of row and middle of row concepts

The end of row (EoR) and middle of row (MoR) networking concepts shall be implemented with Clags 2
cabling acfording to Figure 9 and a CPL/ZPL configuration according to Figure 11.

These twp concepts are the preferred concepts for server zones because future applications ljke
40GBase-T will be specified for EOR/MoR configuration-

A Class 2 ¢abling does not provide for redundanc¥y.
For powei] budget reasons the SAN concept is‘@collapsed backbone.

Figure A.3 and Figure A.4 illustrate the EgR and MoR concepts.
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Figure A.3 — Example for Class’2’EoR cabling implementation
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Figure A.4 — Example for Class 2 MoR cabling implementation
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A.3.2 Top of rack concept

The top of rack (ToR) networking concept shall be implemented with Class 2 cabling according to
Figure 9 and a CPL/ZPL configuration according to Figure 11.

A Class 2 cabling does not provide for redundancy.
For power budget reasons the SAN concept is a collapsed backbone.
Figure A.5 illustrates the ToR concept.

CPL
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Figure A.5 — Exatnple for Class 2 ToR cabling implementation

A.4 Claps 3 cabling concepts

A.4.1 End of row.dnd middle of row concepts

Redundant end of.rew (EoR) and middle of row (MoR) networking concepts shall be implemented wjith
Class 3 capling according to Figure 12 and a CPL/ZPL configuration according to Figure 11.

These twb—eencepts—are tha nraforead conmcante for cnryuny oonac bhocanicn foatbiaen o lioationc lke
o—CoReeptS—are—tne—Pprererrea—oReepts—Tor—Server—Zones—ecause—+uture—appricatons

40GBase-T will be specified for EOR/MoR configuration.

A Class 3 cabling provides redundancy with multiple pathways.
For power budget reasons the SAN concept is a collapsed backbone.

Figure A.6 illustrates the EoR concept. An MoR implementation is identical to the EoR implementation,
except that the ZPL (i.e. the ZD of ISO/IEC 11801-5) is located in the middle of the row.
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