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FOREWORD 

1) ISO (International Organization for Standardization) and IEC (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 technical committees established by the respective 
organization to deal with particular fields of 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. 

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. 
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. 
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote. 

3) The former decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an 133 
international consensus of opinion on the relevant subjects since each technical committee has representation 
from all interested IEC and ISO member bodies. 

4) IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepted 136 
by IEC and ISO member bodies in that sense. Why on all reasonable efforts are made to ensure that the 
technical content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be held responsible for 
the way in which they are used or for any misinterpretation by any end user. 

5) In order to promote international uniformity, IEC and ISO member bodies undertake to apply IEC, ISO and 140 
ISO/IEC publications transparency to the maximum extent possible in their national and regional publications. Any 
divergence between any ISO/IEC publication and the corresponding national or regional publication should be 
clearly indicated in the latter. 

6) ISO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsible for any 144 
equipment declared to be in conformity with and ISO/IEC publication. 

7)  All users should ensure that they have the latest edition of this publication. 146 

8) No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual experts 147 
and members of their technical committees and IEC or ISO member bodies for any personal injury, property 
damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) 
and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC, 
ISO or ISO/IEC publications. 

9) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is 152 
indispensable for the correct application of this publication. 

10) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of 154 
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights. 

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

International Standard ISO/IEC 24764 was prepared by subcommittee 25: Interconnection of 
information technology equipment, of ISO/IEC joint technical committee 1: Information 
technology. 

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

This International Standard has taken into account requirements specified in application 
standards listed in Annex F of ISO/IEC 11801. It refers to International Standards for 
components and test methods whenever appropriate International Standards are available. 
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——————— 

Introduction 

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

Cabling within data centres comprises both application-specific and multipurpose networks 
that are mission-critical. Generic cabling designs in accordance with ISO/IEC 11801 have 
supported the development of high data rate applications based upon a defined cabling 
model. This International standard recognizes the benefit of generic cabling to provision 
multiple services and to connect large quantities of equipment within the limited space of data 
centre premises, and is to be used in conjunction with ISO/IEC 11801.  

This International Standard provides: 

a) data centre users with an application independent generic cabling system capable of 177 
supporting a wide range of applications; 

b) data centre users with a flexible cabling scheme such that modifications are both easy 179 
and economical; 

c) data centre professionals (for example, data centre architects) with guidance allowing the 181 
accommodation of cabling before specific requirements are known; that is, in the initial 
planning either for construction or refurbishment; 

d) industry and applications standardization bodies with a cabling system which supports 184 
current products and provides a basis for future product development. 

This International Standard specifies multi-vendor cabling, and is related to: 

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

 standards for cabling components developed by Technical Committees of the IEC; 

 standards for the quality assurance, installation and administration of information 
technology cabling (ISO/IEC 14763-2) and testing of installed cabling (IEC 61935-1 and 
ISO/IEC 14763-3); 

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

It is anticipated that the generic cabling system meeting the requirements of this International 
Standard will have a life expectancy up to ten years. 

1) International Telecommunication Union - Telecommunications Standardization Sector. 
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Figure 1 shows the schematic and contextual relationships between the standards produced 
by ISO/IEC JTC 1/SC 25 for information technology cabling, namely this and other generic 
cabling design standards (ISO/IEC 11801), cabling installation standards (ISO/IEC 14763-2), 
testing of installed cabling (IEC 61935-1 and ISO/IEC 14763-3). 

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

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

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

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

IEC 61935-1: Generic cabling systems
Specifications for the testing of 
balanced communication cabling

IEC 60364-1: Electrical installations of 
buildings: Fundamental principles, 
assessment of general characteristics, 
definitions

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

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

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

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

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

IEC 61935-1: Generic cabling systems
Specifications for the testing of 
balanced communication cabling

IEC 60364-1: Electrical installations of 
buildings: Fundamental principles, 
assessment of general characteristics, 
definitions

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

 201 

202 
203 

Figure 1 - Schematic relationship between the ISO/IEC 11801 series and other standards 
relevant for information technology cabling systems 
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INFORMATION TECHNOLOGY –  
GENERIC CABLING SYSTEMS FOR DATA CENTRES 

 

1 Scope 207 

This International Standard specifies generic cabling that supports a wide range of 
communications services for use within a data centre. It covers balanced cabling and optical 
fibre cabling. 

This International Standard is based upon and references the requirements of ISO/IEC 11801. 

This International Standard contains additional requirements that are appropriate to data 
centres in which the maximum distance over which communications services have to be 
distributed is 2 000 m. The principles of this International Standard may also be applied to 
data centre installations that do not fall within this range. 

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

a) a modified structure and configuration for generic cabling within data centres used to 217 
support existing and emerging applications; 

b) a reference implementation specific to data centre infrastructures; 219 

Data centres have specific pathway and space requirements that are specified in 
ISO/IEC 14763-2. Until ISO/IEC 14763-2 is published, relevant information may be found in 
ISO/IEC 18010. 

Safety (electrical safety and protection, fire, optical power etc.) and electromagnetic 
compatibility (EMC) requirements are outside the scope of this International Standard and are 
covered by other standards and regulations. However, information given in this International 
Standard and those identified in Figure 1 can be of assistance in meeting these other 
standards and regulations. 

2 Normative references 228 

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

ISO/IEC 11801, Information technology – Generic cabling for customer premises 
NOTE 1  Parts of this international standard depend on the publication of amendments to ISO/IEC 11801.  Until 
these are published conformance can not be met for links. 

NOTE 2 References to ISO/IEC 11801:2008 refer to ISO/IEC Ed.2.1 plus Amendment 2, presently voted on as 
FPDAM with SC 25 N 1645.  

ISO/IEC 14763-2 (under consideration), Information technology - Implementation and 
operation of customer premises cabling - Part 2: Quality assurance, installation and 
administration 

ISO/IEC 14763-3, Information technology - Implementation and operation of customer 
premises cabling - Part 3: Testing of optical fibre cabling 

IEC 60603-7, Connectors for electronic equipment - Part 7: Detail specification for 8-way, 
unshielded, free and fixed connectors 

IEC 60603-7-1, Connectors for electronic equipment - Part 7-1: Detail specification for 8-way, 
shielded free and fixed connectors with common mating features, with assessed quality 

http://webstore.iec.ch/webstore/webstore.nsf/artnum/041668
http://webstore.iec.ch/webstore/webstore.nsf/artnum/028406
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285 

IEC 60603-7-2, Connectors for electronic equipment - Part 7-2: Detail specification for 8-way, 
unshielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz  

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

IEC 60603-7-4, Connectors for electronic equipment - Part 7-4: Detail specification for 8-way, 
unshielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz  

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

IEC 60603-7-5, Connectors for electronic equipment - Part 7-5: Detail specification for 8-way, 
shielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz 

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

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 60603-7-71, 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 (under 
consideration) 

IEC 61076-3-104, Connectors for electronic equipment - Product requirements - Part 3-104: 
Detail specification for 8-way, shielded free and fixed connectors for data transmissions with 
frequencies up to 1 000 MHz 

IEC 61156-5, Multicore and symmetrical pair/quad cables for digital communications - Part 5: 
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz-horizontal 
floor wiring - Sectional specification 

IEC 61754-7, Fibre optic connector interfaces – Part 7: Type MPO connector family  

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

IEC 61755-3-2, Fibre optic connector optical interfaces - Part 3-2: Optical interface, 2,5 mm 
and 1,25 mm diameter cylindrical full zirconia ferrules for 8 degrees angled-PC single mode 
fibres 

IEC 61935-1, Generic specification for the testing of elements of generic cabling in 
accordance with ISO/IEC 11801 – Part 1: Test methods 

3 Definitions and abbreviations 278 

3.1 Definitions 279 

For the purposes of this International Standard the following definitions apply in addition to 
those of ISO/IEC 11801. 

3.1.1  282 
cabled optical fibre Category 
system of defining requirements for the cabled optical fibre performance within optical fibre 
channels and links. 

http://webstore.iec.ch/webstore/webstore.nsf/artnum/037862
http://webstore.iec.ch/webstore/webstore.nsf/artnum/038937
http://webstore.iec.ch/webstore/webstore.nsf/artnum/033726
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=e&wwwprog=pro-det.p&progdb=db1&He=IEC&Pu=60603&Pa=7&Se=41&Am=&Fr=&TR=&Ed=1
http://webstore.iec.ch/webstore/webstore.nsf/artnum/037863
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://webstore.iec.ch/webstore/webstore.nsf/artnum/036216
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=e&wwwprog=pro-det.p&progdb=db1&He=IEC&Pu=60603&Pa=7&Se=71&Am=&Fr=&TR=&Ed=1
http://webstore.iec.ch/webstore/webstore.nsf/artnum/036388
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310 
311 
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314 
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317 
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320 
321 
322 
323 

325 
326 

327 

328 

329 

330 

3.1.2  286 
equipment outlet 
fixed connecting device for terminating the zone distribution cabling and providing the 
interface to the equipment cabling 

3.1.3  290 
fixed zone distribution cable 
cable connecting the zone distributor to either the equipment outlet or, if present, the local 
distribution point 

3.1.4  294 
local distribution point 
connection point in the zone distribution cabling subsystem between a zone distributor and an 
equipment outlet 

3.1.5  298 
local distribution point cable 
cable connecting a local distribution point to an equipment outlet 

3.1.6  301 
local distribution point link 
transmission path between a local distribution point and the interface at the other end of the 
fixed zone distribution cable including the connecting hardware at each end 

3.1.7  305 
main distribution cable 
cable connecting the main distributor to the zone distributor 

3.1.8  308 

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

3.1.9  313 
network access cable 
cable connecting the external network interface to the main distributor or zone distributor 

3.1.10  316 
zone distribution cable 
cable connecting the zone distributor to the equipment outlet(s) or local distribution point(s) 

3.1.11  319 
zone distributor 
distributor used to make connections between the main distribution cabling subsystem, zone 
distribution cabling subsystem, network access cabling subsystem and cabling subsystems 
specified in ISO/IEC 11801 series and active equipment 

3.2 Abbreviations 324 

For the purposes of this International Standard the following abbreviations apply in addition to 
those of ISO/IEC 11801. 

BEF Building entrance facility 

ENI External network interface 

EO  Equipment outlet 

LDP Local distribution point 
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MD  Main distributor 

OE EQP Opto-electronic equipment 

ZD  Zone distributor 

4 Conformance 334 

For a cabling system to conform to this International Standard: 

a) The configuration and structure shall conform to the requirements of Clause 5;  

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

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

2) Attachment of appropriate components to a link design meeting the prescribed 
performance class of Clause 6 and Annex A Channel performance shall be 
ensured where a channel is created by adding more than one cord to either 
end of a link meeting the requirements of Clause 6 and Annex A;  

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

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

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

e) If present, screens shall be handled as specified in Clause 11 of ISO/IEC 11801:2008.  

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

Test methods to assess conformance with the channel and link requirements of Clause 6 and 
Annex A respectively are specified in IEC 61935-1 for balanced cabling and ISO/IEC 14763-3 
for optical cabling. The treatment of measured results that fail to meet the requirements of this 
clause, or lie within the relevant measurement accuracy, shall be clearly documented within a 
quality plan as described in ISO/IEC 14763-2. 

Installation and administration of cabling in accordance with this International standard shall 
be undertaken in accordance with ISO/IEC 14763-2.  

This standard does not specify which tests and sampling levels should be adopted. The test 
parameters to be measured and the sampling levels to be applied for a particular installation 
shall be defined in the installation specification and quality plans for that installation prepared 
in accordance with ISO/IEC 14763-2. 

Specifications marked "ffs" (for further study) in ISO/IEC 11801 are preliminary and are not 
required for conformance to this International Standard.  
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5 Structure of the generic cabling system in data centres 369 

5.1 General 370 

This clause identifies the functional elements of generic cabling for data centres, describes 
how they are connected together to form subsystems and identifies the interfaces at which 
application-specific components are connected to the generic cabling.  

Applications listed in Annex F of ISO/IEC 11801:2008 are supported by connecting active 
equipment at the external network interfaces, equipment outlets and the distributors.  

The structured cabling system specified by this International Standard is intended to restrict 
the use of cords for point-to-point cabling within data centres, which can be detrimental to the 
administration and operation of the data centre. Exceptions are permitted between equipment 
located in close proximity or between equipment that cannot communicate over the generic 
cabling system. 

5.2 Functional elements 381 

In addition to the distributors specified in ISO/IEC 11801, this standard specifies the following 
functional elements and interfaces of generic cabling: 

a) external network interface (ENI); 384 

b) network access cable; 385 

c) main distributor (MD); 386 

d) main distribution cable; 387 

e) zone distributor (ZD); 388 

f) zone distribution cable;  389 

g) local distribution point (LDP); 390 

h) local distribution point cable (LDP cable); 391 

i) equipment outlet (EO). 392 

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

5.3 General structure and hierarchy 394 

Generic cabling systems in data centres contain up to three cabling subsystems: network 
access cabling, main distribution cabling and zone distribution cabling. Where present within 
the premises, a distributor in accordance with ISO/IEC 11801 is connected to the generic 
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 
5.4.1, 5.4.2 and 5.4.3. The functional elements of the cabling subsystems are interconnected 
to form a basic hierarchical topology as shown in Figure 3.  

Where the functions of distributors are combined (see 5.7.1) the intermediate cabling 
subsystem(s) are not required. 

Connections between cabling subsystems are either active, requiring application-specific 
equipment, or passive. Connection to application-specific equipment at an MD and ZD adopts 
either an interconnect or a cross-connect approach (see ISO/IEC 11801). Connection to 
application-specific equipment at an ENI and EO adopts an interconnect approach (see 
ISO/IEC 11801). Passive connections between cabling subsystems adopt either a cross-
connect approach, by way of either patch cords or jumpers, or an interconnect approach.  
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412 Figure 2 - Structure of generic cabling within a data centre 
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NOTE Network access cabling is also used to connect ENI to ZD. 

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

5.4 Cabling subsystems 415 

Although equipment cords are used to connect the equipment to a cabling subsystem, they 
are not considered part of the cabling subsystem. 
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5.4.1 Network access cabling subsystem 418 

The network access cabling subsystem extends from an MD (or ZD) to the ENIs and/or other 
distributors (in accordance with ISO/IEC 11801) connected to it.  

The subsystem includes:  

a) the network access cables;  422 

b) the mechanical termination of the network access cables at the ENI(s);  423 

c) the mechanical termination of the network access cables at the MD, ZD(s) or other 424 
distributors in accordance with ISO/IEC 11801. 

5.4.2 Main distribution cabling subsystem 426 

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

a) the main distribution cables;  429 

b) the mechanical termination of the main distribution cables at the MD together with 430 
associated patch cords and/or jumpers at the MD;  

c) the mechanical termination of the main distribution cables at the ZD(s). 432 

Although equipment cords are used to connect the equipment to the cabling subsystem, they 
are not considered part of the cabling subsystem. 

5.4.3 Zone distribution cabling subsystem 435 

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

a) the zone distribution cables;  438 

b) the mechanical termination of the zone distribution cables at the EO(s) and the ZD 439 
together with associated patch cords and/or jumpers at the ZD;  

c) LDP(s) (optional); 441 

d) LDP cable(s) (optional) ; 442 

e) the EO(s). 443 

Although equipment cords are used to connect the equipment to the cabling subsystem, they 
are not considered part of the cabling subsystem. Zone distribution cables shall be continuous 
from the ZD to the EO(s) unless (an) LDP(s) is installed (see 5.7.8).  

5.4.4 Design objectives 447 

In order to provide the longest operational life while minimising the disruption and cost 
associated with re-cabling, the fixed installed cabling should be designed to: 

 support the broadest set of existing and emerging applications; 

 accommodate the anticipated growth in volume of supported applications throughout the 
predicted lifetime of the installation. 

In addition the provision of redundancy within a cabling design should be considered (also 
see 5.7.1) 
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Figure 4 shows an example of how the functional elements are accommodated in a building 
(only a single floor of the building is shown for simplicity).  

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

The ENI shall be housed in permanent and accessible location either internal or external to 
the data centre. 
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Figure 4 - Example of accommodation of functional elements 

5.6 Interfaces 464 

5.6.1 Equipment interfaces and test interfaces 465 

Potential equipment interfaces for data centres are located at the ends of the cabling 
subsystems (as shown in Figure 5). An LDP does not provide an equipment interface to the 
generic cabling system.  

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

5.6.2 Channels and links 471 

The transmission performance of generic cabling between specific test interfaces is detailed 
in Clause 6 for channels and Annex A for links.  

The channel is the transmission path between data centre equipment such as a 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 
services the channel would be formed by the connection of two or more subsystems (including 
patch cords and equipment cords). The performance of the channel excludes the connections 
at the application-specific equipment. 

The permanent link is the transmission path of an installed cabling subsystem including the 
connecting hardware at the ends of the installed cable. In a data centre zone distribution 
cabling subsystem, the permanent link consists of the equipment outlet, the zone distribution 
cable, an optional LDP, an optional LDP cable and the termination of the zone distribution 
cable at the zone distributor. The permanent link includes the connections at the ends of the 
installed cabling. 
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 486 

c) Network access cabling from MD to distributor in accordance with ISO/IEC 11801

d) Network access cabling from MD to ENI
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c) Network access cabling from MD to distributor in accordance with ISO/IEC 11801
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See NOTE  487 

491 

NOTE Where the EQP connected to the ENI lies outside the premises containing the data centres, the 488 
interconnecting cord will typically comprise a combination of fixed cabling and cords that are outside the scope of 489 
this standard. In such cases the connection to the EQP may not provide a TI.  490 

Figure 5 - Test and equipment interfaces 

ISO/IEC JTC 1/SC 25N1643.doc 



ISO/IEC JTC 1/SC 25 N 1643 - 16 -  2nd FCD ISO/IEC 24764:2009-04-21 

ISO/IEC JTC 1/SC 25N1643.doc 

494 
495 

496 
497 
498 
499 

500 
501 
502 
503 

504 
505 

507 
508 
509 

510 
511 
512 
513 
514 
515 

5.7 Dimensioning and configuring 492 

5.7.1 Distributors 493 

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. Distributors should be located such that the resulting cable lengths are 
consistent with the channel performance requirements of Clause 6. 

Where the components of Clauses 8, 9 and 10 are used the distributors shall be located in 
accordance with the reference implementations of Clause 7. Where other components are 
used, distributors shall be located so that the desired performance Class of Clause 6 is 
delivered. 

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

5.7.2 Redundancy 506 

Consideration should be given to the resilience of the data centre with respect to the cabling 
infrastructure. This may be enhanced by the provision of redundant distributors, cabling, and 
pathways. 

In certain circumstances, for example for security or reliability reasons, redundancy may be 
built into a cabling design. Figure 6 shows one of many possible examples of the connection 
of functional elements within the structured framework to provide such protection against 
failure in one or more parts of the cabling infrastructure. This might form the basis for the 
design of generic cabling for a data centre providing some protection against such hazards as 
fire damage or the failure of an external network. 
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Figure 6 - Connection of functional elements providing redundancy 

Additionally, redundancy may be provided by utilizing multiple cables between distributors, 
with cables following different routes. 

NOTE: Connections between ZD and ZD are in addition to the connection between MD and ZD and not a 
replacement for the MD to ZD connection 

5.7.3 External network interface 522 

The External Network Interface (ENI) is a termination of the network access cabling that 
allows connection of external services to the network access cabling as shown in Figure 7. 

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

The ENI interface shall be in accordance with Clause 9. 

Where the components of Clauses 8, 9 and 10 are used the ENIs shall be located in 
accordance with the reference implementations of Clause 7. 
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Figure 7 – Examples of external service cabling connections to the ENI 

5.7.4 Cables 531 

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

5.7.5 Equipment cords 533 

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

5.7.6 Patch cords and jumpers 535 

Patch cords and jumpers are used within cross-connect implementations at distributors. The performance 
contribution of these cords shall be taken into account in the design of the channel. Clause 7 provides 
guidance on cord/jumper lengths for reference implementations of generic cabling.  

5.7.7 Equipment outlets 539 

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

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 9. 

5.7.8 LDP 546 

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

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

ISO/IEC JTC 1/SC 25N1643.doc 
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Provided that the requirements of 5.5 are met, LDP(s) may be located in ceiling voids or 
under floors. 

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

5.7.9 Building entrance facilities 561 

See ISO/IEC 11801. 

5.8 Earthing and equipotential bonding 563 

See ISO/IEC 11801 and ISO/IEC 14763-2. 

6 Channel performance in data centres 565 

6.1 General 566 

This clause specifies the minimum channel performance of balanced and optical fibre cabling 
in terms of the Classes as specified in Clause 6.2. The transmission performance of channels 
is specified at and between the connections to active equipment as shown in Figure 8. The 
channel comprises only passive sections of cable, connections, equipment cords, patch cords 
and jumpers. 
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Figure 8 – Example of a channel with 4 connections 

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

Channels are implemented using either:  

 network access cabling only; 

 main distribution cabling only; 

 zone distribution cabling only; 

 combinations of the above. 

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



ISO/IEC JTC 1/SC 25 N 1643 - 20 -  2nd FCD ISO/IEC 24764:2009-04-21 

EQPC

EO

ZD

C

EQP

C

C

C

C

OE EQP

C

C

C C

C

MD

Balanced cabling 
channel

Optical fibre channel

C = optional connection
 587 

588 

589 

592 
593 

594 
595 
596 
597 

598 
599 
600 

601 
602 

603 

605 
606 

608 
609 
610 
611 

612 
613 
614 
615 

 

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

6.2 Transmission performance  590 

6.2.1 General 591 

The channel transmission performance specifications are separated into Classes that allow 
for the transmission of the applications in Annex F of ISO/IEC 11801:2008.  

The channel performance requirements described in this clause shall be used for the design 
and may be used for verification of any implementation of this international standard, using 
the test methods defined, or referred to, by this clause. In addition, these requirements can be 
used for application development and trouble shooting.  

The channel specifications in this clause allow for the transmission of defined Classes of 
applications over distances other than those of Clause 7, and/or using media and components 
with different transmission performance than those of Clauses 8, 9 and 10. 

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

Link performance requirements are specified in Annex A. 

6.2.2 Balanced cabling 604 

The main distribution and zone distribution cabling shall be designed to provide a minimum of Class 
EA channel performance as specified in ISO/IEC 11801.  

6.2.3 Optical fibre cabling 607 

Optical fibre cabling shall be designed using cabled optical fibre Categories specified in 
Clause 8. Where multimode optical fibre is used, the main distribution and zone distribution 
cabling shall provide channel performance as specified in ISO/IEC 11801 using a minimum of 
Category OM3 cabled optical fibre and optical connecting hardware as specified in 9.3. 

Editors Note: Resolution of US02 resulted in the above text, which is wrong in its first sentence “Optical fibre 
cabling shall be designed as specified in Clause 8.” Clause 8 specifies optical fibre cables and not any design 
rules. The text should have been stating that the design shall use the fibre cables specified in Clause 8. The use of 
fibre optical connecting hardware has been resolved in IE06 and therefore the text amended. 
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7 Reference implementations in data centres 616 

7.1 General 617 

This clause describes implementations of generic cabling that utilise components referenced 
in Clauses 8, 9 and 10. These reference implementations meet the requirements of Clause 5 
and, when installed in accordance with ISO/IEC 14763-2, comply with the channel 
performance requirements of Clause 6. 

7.2 Balanced cabling 622 

7.2.1 Assumptions 623 

Balanced cabling components referenced in Clauses 8, 9 and 10 are defined in terms of 
Category. In the reference implementations of this clause, the components used in each 
cabling channel shall have the same nominal characteristic impedance in accordance with 7.2 
of ISO/IEC 11801:2008.  

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 2, 
Table 4 and Table 5.  

7.2.2 Zone distribution cabling 631 

7.2.2.1 Component choice 632 

The selection of balanced cabling components will be determined by the Class of applications 
to be supported by the cabling. Refer to Annex F of ISO/IEC 11801:2008, for guidance. 

Using the models of 7.2.2.2: 

 Category 6A components provide Class EA balanced cabling performance; 

 Category 7 components provide Class F balanced cabling performance; 

 Category 7A components provide Class FA balanced cabling performance. 

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. 

7.2.2.2 Dimensions 642 

Figure 10 shows the models used to correlate zone distribution cabling dimensions specified 
in this clause with the channel specifications in Clause 6. 
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Figure 10a shows a channel containing only an interconnect and an EO. Figure 10b contains 
an additional connection as a cross-connect. In both cases the fixed horizontal cable connects 
the ZD to the EO. The channel includes patch cords and equipment cords. For the purposes 
of this sub clause, jumpers used in place of patch cords are treated as cords.  

Figure 10c shows a channel containing an interconnect, an LDP and an EO. Figure 10d 
contains an additional connection as a cross-connect. In both cases the fixed zone 
distribution cable connects the ZD to the LDP. The channel includes patch cords and 
equipment cords. For the purposes of this sub clause, 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 may differ from that of both the fixed 
zone distribution cable and the flexible cables. The channel of Figure 10d is recognized as the 
maximum implementation used to define the channel performance limits of Clause 6. 

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

In Table 2 it is assumed that 

a) the flexible cable within these cords has a higher insertion loss specification than that 665 
used in the fixed zone distribution cable (see Clause 10), 

b) the cables within these cords in the channel have a common insertion loss specification. 667 

The following general restrictions apply: 

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

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

Table 1 contains the length assumptions of the mathematical model used to validate channel 
performance using components specified in clauses 8, 9 & 10 when configured within the 
range of implementations provided by Figure 10 and Table 1. They do not represent absolute 
restrictions on the implementation of channels and permanent links, but may be used for 
guidance in reference implementations. 

Table 1 – Length assumptions used in the mathematical modelling of balanced zone 
distribution cabling 

Segment  Minimum
m 

Maximum 
m 

ZD-LDP 15 85 

LDP-EO 5 - 

ZD-EO (no LDP) 15 90 

Equipment cord at the EO 2a 5 

Patch cord 2 - 

Equipment cord at the ZD 2b 5 

All cords - 10 

a If there is no LDP, the minimum length of the equipment cord is 
1 m.  

b If there is no cross-connect, the minimum length of the 
equipment cord is 1 m. 
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681 
682 

683 

During the operation of the installed cabling, an administration system, see ISO/IEC 14763-2, 
should be implemented to ensure that the length of cords and, where appropriate, the length 
of LDP cables used to create the channel conform to the design rules of this Standard. 

Table 2 - Zone distribution channel length equations 

Model Figure Implementation equations 

  Class E  A Class F and Class F  A 

Interconnect-EO 10a Z =104a - FX Z =105a - FX 

Cross-connect-EO 10b Z =103a - FX Z =103a - FX 

Interconnect-LDP-EO 10c Z =103a - FX - LY Z =103a - FX - LY 

Cross-connect-LDP-EO 10d Z =102a - FX - LY Z =102a - FX - LY 

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

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

L  length of the LDP cable (m) 

X  ratio of flexible cable insertion loss (dB/m) to fixed zone distribution cable insertion loss (dB/m) - see Clause 10 

Y  ratio of LDP cable insertion loss (dB/m) to fixed zone distribution cable insertion loss (dB/m) - see Clause 10 

a This includes a length reduction allocation to accommodate ILD. 

Note: To be confirmed when Amendment 2 of ISO/IEC 11801 2nd Edition has been approved as FDAM. 

For operating temperatures above 20 °C, Z should be reduced by 0,2% per °C for screened cables and 0,4% per °C 
(20 oC to 40 oC) and 0,6% per °C (40 oC to 60 oC) for unscreened cables. 
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7.2.3 Main distribution cabling 685 

7.2.3.1 Component choice 686 

The selection of balanced cabling components will be determined by the Class of applications 
to be supported by the cabling. Refer to Annex F of ISO/IEC 11801:2008 for guidance. 

Using the models of 7.2.3.2: 

 Category 6A components provide Class E A  balanced cabling performance; 

 Category 7 components provide Class F balanced cabling performance; 

 Category 7  A components provide Class F A  balanced cabling performance. 

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. 

7.2.3.2 Dimensions 696 

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

Figure 11 shows the model used to correlate main distribution cabling dimensions specified in 
this clause with the channel specifications in Clause 5. This figure represents the full 
configuration for the main distribution channel. 

Table 3 contains the length assumptions of the mathematical model used to validate Channel 
performance using components specified in Clauses 8, 9 & 10 when configured within the 
range of implementations provided by Figure 10 and Table 3. They do not represent absolute 
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707 
708 

709 
710 

restrictions on the implementation of channels and permanent links, but may be used for 
guidance in reference implementations. 

Table 3 – Length assumptions used in the mathematical modelling of balanced main 
distribution cabling  

Segment  Minimum 
m 

Maximum
m 

MD-ZD 15 90 

Equipment cord at the MD 2a 5 

Equipment cord at the ZD 2b 5 

Patch cord 2 - 

All cords - 10 
a If there is no cross-connect at the MD, the minimum length 
of the equipment cord at the MD is 1m. 
b If there is no cross-connect at the ZD, the minimum length of 
the equipment cord at the ZD is 1m. 

711 
712 
713 
714 

The maximum length of the fixed main distribution cable will depend on the total length of 
cords to be supported within a channel. During the operation of the installed cabling, an 
administration system, see ISO/IEC 14763-2, should be implemented to ensure that the length 
of cords used to create the channel conform to the design rules of this Standard. 

Equipment 
cord

Patch cord/
Jumper

Fixed 
main distribution 

cable

EQPC CEQP C C CC

Equipment 
cord

MD

Patch cord/
Jumper

Channel

ZD

Equipment 
cord

Patch cord/
Jumper

Fixed 
main distribution 

cable

EQPC CEQP C C CC

Equipment 
cord

MD

Patch cord/
Jumper

Channel

ZD

 715 

716 

717 
718 
719 

720 

722 

724 

725 

726 
727 

Figure 11 - Main distribution cabling models 

In order to accommodate the higher insertion loss of flexible cables used for cords, the length 
of the cables used within a channel of a given Class (see Clause 6) shall be determined by 
the equations shown in Table 4. 

In Table 4 it is assumed that 

c) the flexible cable within these cords has a higher insertion loss specification than that 721 
used in the fixed main distribution cable (see Clause 10), 

d) the cables within these cords in the channel have a common insertion loss specification. 723 

The following general restrictions apply: 

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

b) the physical length of the fixed main distribution cable shall not exceed 90 m and may 
be less depending on the length of cords used and the number of connections; 
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728 Table 4 - Main distribution channel length equations 

Model Implementation equations 

 Class E  A Class F and Class F  A 

Interconnect-interconnect M =104a - FX M =105a - FX 

Interconnect-cross-connect M =103a - FX M =103a - FX 

Cross-connect—cross-connect M =102a - FX M =102a - FX 

M  maximum length of the fixed main distribution cable (m) 

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

X  ratio of flexible cable insertion loss (dB/m) to fixed main distribution cable insertion loss (dB/m) – see Clause 10 

a This includes a length reduction allocation to accommodate ILD. 

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

7.2.4 Network access cabling 729 

7.2.4.1 Component choice 730 

The selection of balanced cabling components will be determined by the channel lengths 
required and the Class of applications to be supported. Refer to Annex F to 
ISO/IEC 11801:2008 for guidance.  

731 
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7.2.4.2 Dimensions 734 

Figure 12 shows the model used to correlate cabling dimensions specified in this clause with 
the channel specifications in Clause 5. The network access channel shown contains a cross-
connect at both ends and represents the worst-case configuration for a network access 
cabling channel between an MD and distributor in accordance with ISO/IEC 11801. A channel 
between an ENI and an MD contains an interconnect at the ENI.  

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

In Table 5 it is assumed that 

a) the flexible cable within these cords has a higher insertion loss specification than that 743 
used in the fixed network access cable, 

b) the cables within all these cords in the channel have a common insertion loss 745 
specification. 

In order to accommodate the higher insertion loss of flexible cables used for cords, the length 
of the cables used within a channel of a given Class (see clause 6) shall be determined by the 
equations shown in Table 5.  

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

The maximum length of the fixed network access cable will depend on the total length of 
cords to be supported within a channel. The maximum lengths of cords shall be fixed for ENIs 
and distributors. During the operation of the installed cabling, an administration system, see 
ISO/IEC 14763-2, should be implemented to ensure that the length of cords used to create 
the channel conform to these design rules of this Standard.  
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NOTE Where the EQP connected to the ENI lies outside the premises containing the data centres, the 758 
interconnecting cord will typically comprise a combination of fixed cabling and cords that are outside the scope of 759 
this standard. In such cases the connection to the EQP may not provide a TI.  760 

Figure 12 - Network access cabling models 
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762 Table 5 - Network access cabling channel equations 

Component Implementation equations a 

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

5 2 000 N = 250 - 
FX 

N = 170 - 
FX 

N = 105 - 
FX 

    

6 2 000 N = 260 - 
FX 

N = 185 - 
FX 

N = 111 - 
FX 

N = 102b- 
FX 

   

6 A 2 000 N = 260 - 
FX 

N = 185 - 
FX 

N = 111 - 
FX 

N = 102b- 
FX 

N = 102b- 
FX 

  

7 2 000 N = 260 - 
FX 

N = 190 - 
FX 

N = 115 - 
FX 

N = 104b 
- FX 

N = 104b 
- FX 

N = 102b- 
FX 

 

7 A 2 000 N = 260 - 
FX 

N = 190 - 
FX 

N = 115 - 
FX 

N = 104b 
- FX 

N = 104b 
- FX 

N = 102b- 
FX 

N = 102b- 
FX 

N length of the fixed backbone cable (m) 

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

X  ratio of flexible cable insertion loss (dB/m) to fixed network access cable insertion loss (dB/m) – see Clause 10 

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

b This includes a length reduction allocation to accommodate ILD. 

NOTE 1 Where channels contain a different number of connections than in the model shown in Figure 12, the 
fixed cable length shall be reduced (where more connections exist) or may be increased (where fewer 
connections exist) by 2 m per connection for Category 5 connections and 1 m per connection for Category 6 
and above connections. Additionally, the NEXT, Return Loss (RL) and ACR-F performance should be verified. 
Category 5 and Category 6 components and Class A through Class E channels only may be used for network 
access cabling.  

NOTE 2 For operating temperatures above 20  °C, N 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. 

7.3 Optical fibre cabling  763 

7.3.1 Assumptions  764 

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

765 
766 
767 
768 
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771 

773 
774 
775 
776 
777 
778 
779 

7.3.2 Component choice 769 

The selection of optical fibre components will be determined by the channel lengths required 
and the applications to be supported. Refer to Annex F of ISO/IEC 11801:2008 for guidance. 

7.3.3 Optical fibre cabling channel lengths 772 

The models of Figure 10, Figure 11 and Figure 12 are applicable to optical fibre cabling for 
zone distribution cabling, main distribution cabling and network access cabling respectively. 
The channel length restriction of Figure 10 does not apply, but is instead limited by channel 
length restrictions of the cabled optical fibre Category used. It should be noted that the 
connection systems used to terminate fixed optical fibre cabling may contain mated 
connections and splices (permanent or re-useable) and that cross-connects may comprise re-
useable splices. 
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8 Cable requirements in data centres 780 

8.1 General 781 

This clause defines the minimum requirements for 

a) cables installed in the main distribution, zone distribution and network access cabling 783 
subsystems specified in Clause 5 and used in the reference implementations of Clause 7, 

b) flexible balanced cables to be assembled as cords as specified in Clause 10 and used in 785 
the reference implementations of Clause 7, 

c) balanced cables or cable elements to be used as jumpers. 787 

8.2 Balanced cables 788 

The electrical performance of balanced cables, other than for network access cabling, shall 
meet a minimum of Category 6A,  requirements according to Clause 9.2 of 
ISO/IEC 11801:2008. 

8.3 Optical fibre cables 792 

See 9.4 of ISO/IEC 11801:2008. 

9 Connecting hardware requirements in data centres 794 

9.1 General requirements 795 

Hardware for connecting cables shall only provide direct onward attachment for each 
conductor and shall not provide any contact between more than one incoming and one 
outgoing conductor (e.g. bridge taps shall not be used). 

9.1.1 Applicability 799 

See 10.1.1 of ISO/IEC 11801:2008. 

9.1.2 Location 801 

Connecting hardware is installed at the: 

a) ENI, 803 

b) MD and ZD, 804 

c) LDP (if provided), 805 

d) EO. 806 

9.1.3 Design 807 

See 10.1.3 of ISO/IEC 11801:2008. 

9.1.4 Operating Environment 809 

See 10.1.4 of ISO/IEC 11801:2008. 

9.1.5 Mounting 811 

See 10.1.5 of ISO/IEC 11801:2008. 

9.1.6 Installation practices 813 

See 10.1.6 of ISO/IEC 11801:2008. 
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816 

819 

821 

824 
825 

826 

9.1.7 Marking and colour Coding 815 

See 10.1.7 of ISO/IEC 11801:2008. 

9.2 Connecting hardware for balanced cabling 817 

9.2.1 General requirements 818 

See 10.2.1 of ISO/IEC 11801:2008. 

9.2.2 Performance marking 820 

See 10.2.2 of ISO/IEC 11801:2008. 

9.2.3 Mechanical characteristics 822 

9.2.3.1 Connecting hardware of the type used at the ENI 823 

Balanced cabling connecting hardware shall be in accordance with Clause 10.2.3 of 
ISO/IEC 11801:2008 as amended by the requirements of Table 6. 

Table 6 - Connecting hardware of the type used at the ENI 

Category Standard  

Category 5 unscreened IEC 60603-7-2 

Category 5 screened IEC 60603-7-3 

Category 6 unscreened IEC 60603-7-4 

Category 6 A  unscreened IEC 60603-7-41 b 

Category 6 screened IEC 60603-7-5 

Category 6 A  screened IEC 60603-7-51 b 

Category 7 screened IEC 60603-7-7a 

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

 827 

829 
830 

831 

9.2.3.2 Connecting hardware of the type used at the EO 828 

Balanced cabling connecting hardware shall be in accordance with Clause 10.2.3 of 
ISO/IEC 11801:2008 as amended by the requirements of Table 7.  

Table 7 - Connecting hardware of the type used at the EO 

Category Standard  

Category 6  A  unscreened IEC 60603-7-41 

Category 6 A  screened IEC 60603-7-51 

Category 7 screened IEC 60603-7-7a 

Category 7 A screened IEC 60603-7-71a 
a  In installations where other factors such as cable sharing take preference 
over backward compatibility offered by the IEC 60603-7-7 and IEC 60603-7-
71 interface,  the interface specified in IEC 61076-3-104 may be used.  
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For the connecting hardware in 9.2.3.2 the pin grouping and pair assignments shall be as 
shown in Figure 13. 

Pair rearrangement should not involve modification of the cable terminations. If pair 
rearrangement is used, the configuration of the terminations shall be clearly identified. 

NOTE  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.  

a) IEC 60603-7 series interface for Category 5, 6 and 6A (not to scale) 

1 2 3 4 5 6 7 8

 

b) IEC 60603-7 series interface for Category 7 and 7A (not to scale) 

1 2 3 4 5 6 7 8

6I 3I 4I 5I

NOTE: the pin designations 1, 2, 3I, 4I, 5I, 6I, 7 
and 8 for Category 7 and 7A correspond to 1, 
2, 3, 4, 5, 6, 7 and 8  for Category 5, 6 and 6A

1 2 3 4 5 6 7 8

6I 3I 4I 5I

1 2 3 4 5 6 7 8

6I 3I 4I 5I

NOTE: the pin designations 1, 2, 3I, 4I, 5I, 6I, 7 
and 8 for Category 7 and 7A correspond to 1, 
2, 3, 4, 5, 6, 7 and 8  for Category 5, 6 and 6A  

c) IEC 61076-3-104 interface for Category 7 and 7A (not to scale) 

1 2 7 8

6 3 4 5

NOTE: the pin designations 
correspond to those of IEC 60603-7 

series interfaces

LATCH
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1 2 7 8

6 3 4 5

NOTE: the pin designations 
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series interfaces
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Figure 13 - Pin grouping and pair assignments at the EO, front view of fixed connector 
(jack) 
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If the connecting hardware type at a distributor, LDP or EO in the same link or channel is 
different to each other, the cabling connections shall be configured with consistent pin/pair 
assignments to ensure end-to-end connectivity. Pair rearrangement at the equipment outlet 
should not involve modification of the horizontal cable terminations.  

9.2.3.4 Electrical Characteristics 846 

9.2.3.4.1 ENI and EO requirements 847 

See 10.2.4.1 and 10.2.4.2 of ISO/IEC 11801:2008. 

Free and fixed connectors (plugs and jacks) that are intermateable shall be backward 
compatible with those of different performance categories. Backward compatibility means that 
mated connections with free and fixed connectors (plugs and jacks) from different categories 
shall meet all of the requirements for the lower category component. See Clause 10 of 
ISO/IEC 11801:2008. 

9.2.3.4.2 Other connecting hardware 854 

Connecting hardware for use in distributors and LDPs of a given category shall meet the 
corresponding performance requirements specified in 10.2.4.3 of ISO/IEC 11801:2008. 

The creation of Class FA Configuration PL3 permanent link (See Figure A. 1), where the LDP 
cable is in accordance with IEC 61156-5, requires the connecting hardware at the LDP to 
provide NEXT and PSNEXT performance 6 dB better than the Category 7A components 
specified in Clause 9.2. 

9.3 Connecting hardware for optical fibre cabling 861 

9.3.1 General requirements 862 

See 10.3.1, 10.3.2, 10.3.3 and 10.3.5 of ISO/IEC 11801:2008. 

9.3.2 ENI requirements 864 

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. 

It is recommended that the interface at the other end of the network access cabling 
permanent link should maintain this return loss performance. 

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. 

9.3.3 EO requirements 872 

For the termination of one or two single-mode optical fibres the interface shall be 
IEC 61754-20 (the LC interface) 

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 the interface shall be IEC 61754-7 (the 
MPO interface). See ISO/IEC 14763-2 regarding optical fibre polarity management. 
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For the optical fibre connecting hardware in 9.3.3 the optical fibre pin assignments shall be as 
shown in Figure 14. 

Polarity of fibres should be identified at the EO, by means of any combination of latching, 
keying or labelling. 

a) IEC 61754-20 interface for one or two optical fibres (not to scale) 

B AB A

 

b) IEC 61754-7 interface for more than two optical fibres (not to scale) 

12 11 10 9 8 7 6 5 34 2 112 11 10 9 8 7 6 5 34 2 1

 

Figure 14 - Optical fibre pin assignments at the EO, front view of fixed connector 884 

887 

889 

890 

892 

893 

10 Requirements for cords and jumpers in data centres 885 

10.1 Jumpers 886 

See Clause 8. 

10.2 Balanced cords 888 

See Clause 13 of ISO/IEC 11801:2008. 

Field-terminated cords should not be used. 

10.3 Optical fibre cords 891 

Optical fibre cables used for cords shall meet IEC 60794-2-11. 

Field-terminated cords should not be used. 
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Annex A  
(normative) 

 
Link performance limits 

A.1 General 898 

This annex contains performance requirements for permanent links and LDP links as shown in 
Figure A. 1 and relates to Annex A of ISO/IEC 11801:2008.  

The cabling under test in configurations PL1, PL2 and PL3 is termed the permanent link. The 
configurations PL1 and PL2 comprise fixed cabling only. Configuration PL3 comprises fixed 
cabling and a LDP cable between the LDP and the EO. If the LDP cable is changed, 
performance of this configuration will change. The cabling under test in configuration LDP1 
contains fixed cabling only and is termed the LDP link.  

In all configurations the test reference plane of a permanent link or LDP link is within the test 
cord. The test cord connection which mates with the termination point of the permanent link or 
LDP under test is part of the link under test. 
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a) Configuration PL1 
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b) Configuration PL2 
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c) Configuration PL3 
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d) Configuration LDP1 

LDP

C C

PP

Tester C TesterC

LDP link

Zone distribution 
cabling

LDP

C C

PP

Tester C TesterC

LDP link

Zone distribution 
cabling

 

C = connection; PP = Patch panel; ENI = External network interface; EO = Equipment outlet; 
LDP = Local distribution point 

Figure A. 1 - Link options 910 
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A.2 Balanced cabling 911 

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

Link performance shall meet the requirements of ISO/IEC 11801 Annex A.2, for Class EA, F 
and FA. 

The creation of Class FA Configuration PL3 permanent link (See Figure A.1), where the LDP 
cable is in accordance with IEC 61156-5, requires the connecting hardware at the LDP to 
provide NEXT and PSNEXT performance 6 dB better than the Category 7A components 
specified in Clause 9.2. 
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In the case of cable sharing, additional requirements shall be taken into account for balanced cabling. 
The additional crosstalk requirements are specified in Clause 9.3 of ISO/IEC 11801:2008. 

A.3 Optical fibre cabling 922 

The attenuation of a link at a specified wavelength shall not exceed the sum of the specified 
attenuation values for the cabling components at that wavelength (where the attenuation of a 
length of optical fibre cable is calculated from its attenuation coefficient multiplied by its 
length). 

Measurements made shall be consistent with the design values of cable length and cabling 
materials used.  

The attenuation of a link shall be measured according to ISO/IEC 14763-3. 

NOTE The test methods have been developed for conventional optical fibre connection systems comprising two 
plugs and an adaptor. In some cases the methods are not appropriate for Small Form Factor connectors that 
comprise a plug and socket. 
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Annex B  
(informative) 

 
Usage of high density connecting hardware within optical fibre cabling 

B.1 General 937 

For the purposes of this Annex, the term “high density connecting hardware” refers to optical 
fibre connecting hardware that provides interconnection: 

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

 at a greater density than is possible using groups of the duplex optical fibre interface as 
specified at the EO (see Clause 9) 

 through a transition assembly, or a fan-out cord 

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

 interfaces to switchblades for high density switches; 

 interfaces to equipment using parallel optics sources and detectors; 

 one or both ends of equipment cords at distributors; 

 one or both ends of patch cords at distributors; 

 LDPs; 

 interfaces that replace duplex EO connectors. 

High density connecting hardware may be used as replacement or in combination with the 
duplex interface specified Clause 9. 

B.2 Structure of cabling subsystems  953 

Examples of high density connecting hardware within cabling subsystems in accordance with 
Clause 5 are shown in Figure B. 1 (main distribution cabling) and  
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956 Figure B. 2 (zone distribution cabling).  
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Figure B. 1 - Examples of high density connecting hardware within main distribution 
cabling  
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Figure B. 2 - Examples of high density connecting hardware at the LDP and EO within 
zone distribution cabling 
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