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Foreword



ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the specialised system for world-wide 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.



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.



International Standard ISO/IEC SOHO was prepared by the Joint Technical Committee ISO/IEC JTC 1/SC 25, Interconnection of Information Technology Equipment.

This International Standard has taken into account requirements specified in application standards listed in Annex A.  It refers to International Standards for components and test methods whenever an appropriate International Standard was available.

Annexes A, C, and D form an integral part of this International Standard.

Annex B is for information only.�

0. Introduction



This document provides the requirements for Commands, Controls, and Communications for Buildings (CCCB) cabling systems, from WG1 to WG3.  These requirements, defined by WG1, will be taken into account by WG3 to specify the appropriate cabling system.



Note : This document is in progress. Inputs to this documents have been provided by WG1 experts to reflect common practices in Europe and North America.  Contributions from other regions are welcome.



Note:  The term HES, Home Electronic System, is the official name of the standard under development by WG1.  The scope of WG1 has been extended to include both homes and buildings (and mixed-use structures).  Therefore, the term HBES means Home and Building Electronic System.



Within customer premises, the importance of the 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.



Historically, the cabling within a premises comprised both application specific and multipurpose networks.  Appropriate use of the set of International Standards on generic cabling will enable a controlled migration to multipurpose networks serving complete groups of application like Information and Communications (ICT), Command, Controls and Communications in Buildings (CCCB), Home Entertainment (HE) and Multimedia (MM).  Depending on the size and purpose of a building or premises as well as regulatory issues these multipurpose networks are implemented in a number of separate or in a single infrastructure. 



Certain circumstances may warrant the introduction of application specific cabling; these instances should be minimized.  In case application specific cabling is installed it shall not hamper the performance, installation, maintainability and administration of the generic infrastructure specified in this set of standards.



Planning and installation, acceptance testing and administration are specified in:



CD 14709-1 Information technology - Implementation and operation of customer premises cabling - Part 1: Administration

CD 14709-1 Information technology - Implementation and operation of customer premises cabling - Part 2: Planning and installation of copper and optical cabling

CD 14709-1 Information technology - Implementation and operation of customer premises cabling -Part 3: Acceptance testing for optical cabling

CD 14709-1 Information technology - Implementation and operation of customer premises cabling - Part 4: acceptance testing for copper cabling



For specific application planning and installation, guides are provided which specify the use of generic and/or application specific cabling when needed:



ISO/IEC 14709-1:1997 Information technology - Configuration of customer premises cabling for applications - Part 1: ISDN basic access

DIS 14709-2 Information technology - Configuration of customer premises cabling for applications - Part 2: ISDN Primary Access



The fields of application and the interrelation of these standards is shown in Table 1



Table 1.  Interrelation of Cabling Standards

General requirements�Premises specific requirements��Group of applications�Perfor�mance�Instal�lation�Test�Admini�stration�SOHO�Small business�Office premises ( 3 km in diameter ��CCCB�This doc.��CD 14763-3����This document��ICT�ISO/IEC 11801�CD 14763-2�CD 14763-4�CD 14763-1�This doc.�This doc.�ISO/IEC 11801��HE���IEC CD 48 ������

This International Standard provides benefits for homes and SOHO to:

	users with an application-independent generic cabling system for applications run in homes and in small business, plus an open market for cabling components;

	users with a flexible cabling scheme for homes, home offices, and small offices such that modifications are both easy and economical;

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

	industry and applications standardization bodies with a cabling system that supports current products and provides a basis for future product development;

users, designers, and manufacturers of cabling systems for homes, home offices, and small offices with advice on generic cabling;

suppliers of cabling components and installers of cabling with the requirements of SOHO for components that support such cabling and cabling installation practices;  this results in a cabling infrastructure that can be installed prior to and independent from the installation of systems for SOHO providing acceptable and compatible operation of these systems in the environment of home, small office, and home office premises

users with the freedom to choose and install application systems based on cabling systems for homes, home offices, and small offices step by step without disturbing the operation of a building.



This International Standard provides benefits for buildings to:

users, designers and manufacturers, of CCCB systems with advice on generic cabling for CCCB,

suppliers of cabling components and installers of cabling with the requirements of CCCB for components that support such cabling and cabling installation practices;  this results in a cabling infrastructure that can be installed prior to and independent from the installation of systems for CCCB providing freedom to choose and install CCCB systems step by step without disturbing the operation of a building.

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

a)	International Standards for cabling components developed by committees of the IEC; for example, copper cables IEC/TC 461) , copper connectors IEC/TC 48, optical fibre cables and connectors IEC/TC 86;

b)	applications developed by the sub-committees of ISO/IEC JTC 12) and study groups of  ITU�T3): for example, �CCCB: HES: ISO/IEC JTC 1/SC 25/WG 1�ICT: LANs: ISO/IEC JTC 1/SC 6 and SC 25/WG 44) ; ISDN: ITU�T SG 135) ;�HE: MM: IEC TC 100

c)	planning and installation guides for the implementation and use of generic cabling systems;



The applications listed in Annex ?? have been analysed to determine the requirements for a generic cabling system.  These requirements, together with statistics concerning premises geography from different countries and the model described in Section 3, have been used to develop the requirements for cabling components and to stipulate their arrangement into cabling systems.  As a result, generic cabling defined within this International Standard is targeted at, but not limited to, the home environment and the general office environment  Differences in applying this standard to homes and buildings are noted.



It is anticipated that the generic cabling system defined by this International Standard will have a life expectancy in excess of 10 years.



0.1 Scope.



The scope of this document is for wired media. 



Note : HBES cabling can be wireless, too. This includes radio frequency, power line carrier and infrared.



This document describes the requirements for the shaded area shown in the Figure 1, i.e., for HES Class I, which is considered to be identical or similar to the Field level in CCCB.



This part of ISO/IEC ?? defines the requirements for the design and configuration of customer premises cabling for homes, home offices and small offices (SOHO) plus buildings, as an infrastructure capable to support equipment for CCCB, ICT and HE.

It specifies the requirements for a cabling system for SOHO installed within individual buildings with residential (single or multi�unit homes and home offices) and light commercial (small office, store, retail, etc.) end use.  Also, it specifies cabling interfaces, connecting techniques, and installation methods for cabling for CCCB cabling that are not already covered in ISO/IEC 14763�2.  Some requirements, especially on cable and cabling technology, are new to the industry but are included in anticipation of new CCCB services.



This Standard is intended to be implemented on new construction of, and additions to, residential and commercial buildings, and on any subsequent rearrangement thereof.

This part of ISO/IEC ?? specifies:

a)	the structure and minimum configuration for generic cabling for CCCB,

b)	implementation requirements,

c)	performance requirements for individual cabling links and

d)	conformance requirements and verification procedures.



This Standard covers the immediate and future requirements.



Although safety (electrical, fire, etc.) and Electromagnetic Compatibility (EMC) requirements are outside the scope of this International Standard, and may be covered by other standards and regulations, information given in this International Standard may be of assistance in meeting these requirements.



In some counties mandatory standards apply to installations, cable and equipment intended for certain applications connected to the cabling specified in this part of ISO/IEC ??. These are covered in applicable local technical standards. Certain requirements additional to this Standard may be mandatory in local building codes or in the practice of the carrier providing local telephony service. Such requirements need also be taken into account.





�



Figure 1.  Issues in common to HES and CCCB = The object of this document

�0.2 Conformance



For a cabling installation to conform to this International Standard the following applies.

a)	The configuration shall conform to the requirements outlined in clause ??.

b)	The interfaces to the cabling shall conform to the requirements of clause ??.

c)	The entire system shall be composed of links that meet the necessary level of performance specified in 

cccb1 for CCCB links

ISO/IEC 11801 clause 7 for ICT

?? for HE links

(the minimum requirements for such links are also provided in Annex B for information)

d)	System administration shall meet the requirements of ISO/IEC 14763-1.

e)	Local regulations concerning safety and EMC shall be met.

f)	In buildings, links shall be interconnected to cabling ?? as specified in clause ??.



Specifications marked "f.f.s." (for further study) are preliminary specifications, and are not required for conformance to this International Standard.

0.3 Normative references



The following standards contain provisions which, through referenced in this text, constitute provisions for this part of ISO/IEC??. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this part of ISO/IEC ?? are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid International standards.

IEC 603-7:1990�Connectors for frequencies below 3 MHz for use with printed boards - Part 7: Detail specification for connectors, 8-way, including fixed and free connectors with common mating features.�����ISO/IEC 11801�Information technology - Generic cabling for customer premises.�����0.4 Definitions

Furthermore, for the purposes of this part of ISO/IEC, the following definitions apply:

Cabling

The assembly of all cables, connections, patch panels and other passive components which comprise the telecommunications infrastructure.

Home Electronic System 

A network and communications protocol for home control systems that conform to the HES standard.  Applications span appliance control, entertainment, security, lighting, and environmental management (commonly known as HVAC – Heating, Air-conditioning, and Ventilation).  An HES network may apply in homes and mixed-use buildings that combine residential and commercial spaces.  Other terms related to HES are defined in CD 10192-1:  Information technology – Home Electronic System – Part 1:  Terminology.

Network termination

The functional group on the network side of a user-network interface.

Home distributor



Outlet



Power feeding

The function which provides for the capability to transfer power across the interface of the home or small office.

Transition point



Room distributor



Room distribution point



0.5 Abbreviations and symbols

0.51 Abbreviations

BD	Building distributor

CCCB	

CD	Campus distributor

EMC	

FD	Floor distributor

FFS	For further study

HCS	A generic home control system

HE	Home Entertainment 

HES	Home Electronic System

ICT	Information and Communications Technology 

ISDN	Integrated services digital network

MM	Multimedia 

NEXT	Near-end crosstalk loss

NT1	Network termination 1

NT2	Network termination 2

SC	Structured cabling

SOHO	Small office, home office

TE	Terminal equipment

TP	Transition Point

TR	Terminating resistor

0.52 Symbols

�EMBED MSDraw ���



�EMBED MSDraw ���



1. Introduction:  Differences between HBES cabling and data cabling.



It is believed that there are intrinsic differences between a Home and Building Electronic System cabling and a data cabling.



Table 2 summarizes the most obvious differences, which are then described in length in the relevant clauses (or, by default, the specifics of HBES are highlighted).  This table indicates current practices and is not normative.





Table 2.  Differences between Data Cabling and HBES Cabling



�Data cabling�HBES cabling��Topology�See Figure 2�See Figure 3��Vicinity to mains�Only in equipment�Depends on installation preferences and local regulation��Type of media�UTP**, STP**, CX**, Optic Fibre�TP, Power Line Carrier��Recommended category of components*�Transmission Class *�5 

D�1-3

A-C ��Self network-powered�NO�Possible��Device mobility or frequent relocation�YES�Generally, NO��

* : Category and transmission class definitions are to be resolved; these definition are from IS 11801.  Many existing systems operate satisfactorily with Category 1 cabling.  Category 3 (or higher) cables are often specified for newer installations.  The specifications for Category 3 are formally defined, while no minimum requirements are formally stated for Category 1



** UTP: unshielded twisted pair, STP: shielded twisted pair, CX: coaxial

� EMBED Word.Picture.6  ���





Figure 2.  Example of typical IT data cabling topology

�



Figure 3.  Example of typical HBES cabling topology





1.1 General



An HBES cabling system can be installed in domestic environments as well as in other buildings. 



An appropriate definition of an HBES network depends on the following factors:  size and purpose of the building, (home, commercial, or light industrial environment), new or existing building, type of occupancy of the building.



Usually, home and building installations rules differ in some applications, e.g., security.



In both homes and buildings, indoor and outdoor installations are included:  outdoor locations may include front doors, garages, etc.



Cabling solutions depend on the building infrastructure.  The type of building construction will influence the installation cost of the network system.  Flexibility for different applications is one of the main requirements.



1.2 Topology



The HBES cabling should allow free topology.  However the cabling guidelines must be made available.  Such guidelines for homes are presented in Annex C.  Guidelines for buildings are contained in Annex D.



The topology will be chosen from among one or a combination of the following:  bus, tree, star, and loop.  Depending on the application type, several topologies can be combined.



The HBES cabling system should be able to run through risers between the floors, through suspended ceilings, and through any type of pathways and spaces, together with power lines.



The HBES cabling system shall permit an installation in compliance and in proximity with the existing power sources, risers, conduits, wireways, firewalls, etc.



Extensions



Extension possibilities must be taken into account in the HBES cabling system.



It is recommended that cables or at least cableways be provided in advance if pre-installation of cable is not wanted.



The cableways must be sufficient in cross section to provide spare volume for additional cables. 



During the extension step the network must operate normally without any failure of safety features or priority functions that could cause damage to the user.



Special locations



The TP installation may require additional considerations for special locations (e.g., underground cables, etc.).  The requirements for the mains equipment and installations should be used as a guideline.



HBES must be robust enough to accommodate possible coupling of interference from mains, even when these cables are parallel and close.



1.3 Vicinity to mains



The HBES cabling system is sometimes installed close to the mains network.  The HBES cabling system can use the same vertical and horizontal distribution infrastructure as the mains or other IT cable distribution provided that proper power segregation precautions and national regulations are followed.



1.4 Type of media



HBES cabling systems use primarily TP, as described in Table 2.  Other transmission media may include coaxial cable, power line, infrared, radio, and optical fibre.



IT cabling generally uses TP, as described in Table 2.



1.5 Class of transmission 

HBES cabling usually requires only control and command type of transmission, i.e., only low bandwidth class A or B, although applications requiring Class C are sometimes also used.



1.6 Self-powered



Sometimes, in addition to the control and command functions, HBES may allow a remote power supply function for several connection points.  This safety or protective extra low voltage power supply may be provided through the same two wires dedicated to communications functions or by means of an additional pair in the same cable.  This power is provided by a power supply unit that may be included in a central controller. 



1.7 Device mobility

In an HBES system, the devices are usually not mobile:  a lamp in the ceiling will stay in place, as well as a window-shutter or HVAC fixture.  Nevertheless, moveable appliances could be connected.

This need for mobility is fundamentally different for data cabling systems, where the PCs and telephones may be moved anytime.



1.8 Environment

The environment for IT and HBES installations are generally the same for buildings and offices. Exceptions may be noted for home and industrial environments and for particular premises, such as hospitals, etc.�

2. Planning and installation aspects in Different types of buildings



A CCCB cabling system can be installed in domestic environments as well as in other buildings.  Appropriate definition of a CCCB network depends on the following factors:  size and purpose of the building, (home, commercial, or light industrial environment), new or existing building, type of occupancy of the building.



2.1 Home and Buildings



Many devices connected by the CCCB cabling system also require mains power supply.  Therefore the CCCB cable outlet and mains outlet should be installed in close vicinity.  Safety rules, if any, restricting the proximity of power and control must be observed.



Usually, home and building installations rules differ in some applications.



In both home and buildings, indoor and outdoor installations are included. 



2.2 Home



In homes HES applications cover several fields, such as audio/video, security, load management, comfort, appliances control, etc.  Normally the network is installed in one step, but the user can install HES devices step by step, application by application.  The number of connection points is limited.



The cost is a very important factor for the customer, as well as comfort and further extensibility.  Therefore, the dimension of the network shall be calculated.  The minimum provision of cableways or even cables shall be defined in advance in such a way that a new application can be set-up without extending cables.



In addition, an appropriate number of connection points must be planned in order to allow further extension of the installation.  In case of extension, the network must be accessible to allow easy addition of new attachment points.



2.3 Buildings



In buildings for professional or commercial use, control and monitoring is the main application.  The CCCB cabling system is generally installed in one step, except for extensions, and it is supported generally by only one network.  There are a high number of connection points.



Cabling solutions depend on the building infrastructure.  The type of building construction will influence the installation cost of the network system.  Flexibility for different applications is one of the main requirements.



Modern multi-storey buildings usually have risers between the floors that can be used for routing the cables.  Modern buildings may also have T-bar suspended ceilings that are ideal for routing the cableway.  However, concealed support ceilings can give access problems.  This type of building structure requires few structural changes to incorporate the CCCB cabling system.



The CCCB cabling system should be able to run through risers between the floors, through T-bar suspended ceilings, and through any type of pathways and spaces, together with power lines.



The CCCB cabling system shall permit an installation in compliance and in proximity with the existing power sources, risers, conduits, wireways, firewalls.



The CCCB cabling system has to provide concealed ducting to accommodate the cableways, and to provide flexible access in each part of the building (office, technical rooms, corridors, stairways, etc.).



It is recommended that the TP Network wiring shall access all important areas of the home or building (even if these access points are not used initially).  Examples of important areas are : doors, window areas with heating, entrances, panel boards, etc.



Sufficient density of cabled attachment points should be provided for future expansion, even if they are not for immediate use.  A good guide is to provide at least as many attachment points as there are mains socket outlets, subject to economic limitations.



�3 Applications



While cabling for commercial premises may justify separate cabling networks for different groups of applications, cabling for homes and small offices needs to exploit a specific resource, i. e. a distributor, duct or cable for as many groups of applications as possible.



There is an overlap between cabling for CCCB and for ICT communications services.  For example, analog telephone and data transmission via modem can be carried on cables with the characteristics provided for CCCB.

3.1 Application groupings



Presently at least five kinds of cabling may be found in residential and commercial buildings as indicated in Table 3.  Also, special cabling may be used, for example, between a PC and a printer; between a hi-fi amplifier and speakers.  The difference in cabling is caused by electrical codes, requirements concerning the electrical characteristics of the transmission links, and the topology required or permitted by the applications.  Variations may be found in the number of outlets to be served and accommodated by the transmission technology used for by the application, e. g., point to point or bus.  In some commercial buildings, separate networks for security and/or telephone may be required.



These different cablings have many common characteristics and may be integrated into a generic infrastructure with all applications sharing the same resource.  The same space or pathway or groups of applications might share a single resource like a distributor.



With the changing technology, regulations and electrical codes it is feasible to have a single cabling network for all these applications since the electrical characteristics of the transmission links and the topology required by these different applications are quite similar.



Taking into account

the transmission characteristics of the links required by different groups of application,

the difference of cost and place of demand for low and high performance balanced cables, and 

the need to provide coaxial cables for HE

a generic infrastructure for SOHO presently consists of three link classes as outlined in Table 3.  A similar analysis applies to buildings.  Where an ITC network is available or planned, the outlets dedicated to ICT need not be served by CCCB cabling.

Table 3.  Applications and Associated Cabling

Application�present cabling�Application group�Link Class���mains�security�hcs�Telephone�TV�special��HES class���mains supply�X������mains supply����burglar alarm��X�����CCCB�I�A-C��fire alarm��X�����CCCB�I�A-C��lighting control�X��X����CCCB�I�A-C��HVAC control�X��X����CCCB�I�A-C��appliance control�X��X����CCCB�I�A-C��intercom���X����CCCB/ICT�I�A-C��telephone����X���CCCB/CT�II�D��computing����X��X�ICT�II�D��radio and TV  �����X�X�HE�III�coaxial cable��

3.2 Application, versus points of availability



The generic cabling for SOHO requires that links for all the applications likely to be connected at a certain point are provided at that point. As different groups of application have different link requirements and not all applications are connected to all places, there is no need to provide all links to all connection points.  For example, there is no need for a coaxial link at a connection point for a lamp in the ceiling.  Therefore the final planning is influenced by those applications that can be excluded from being connected at a specific premises or outlet. 



Table 4 provides an overview of cabling endpoints required by the different applications and the kind of links needed.  This table is the basis for planning a specific installation.  Note that telephone connections may be needed at entertainment devices in addition to coax in order to support access to advanced set-top converter/decoder devices.



The utmost flexibility is provided by precabling all the endpoints with all the links indicated for that outlet in Table 4.  If certain applications can be excluded at least for the next ten years, the endpoints and links needed for these applications may be excluded from the planning.



A similar analysis applies to buildings.  CCCB cabling shall be provided at all endpoints for services similar to those in Table 4, excluding the endpoints for applications that will not be used in a particular building as well as endpoints serviced by generic ICT cabling.





Table 4.  Cabling Connection Points

Place�Function�Field of Application�Link class�example��near power sockets for "sophisticated" device�convey information to from device��D�PC ,�telephone��near power sockets for "simple" device�control attached device��A-C�house hold appliances��near other power connections for simple devices�control attached device�home appliance control�A-C�venetian blind�fan, outdoor light��possible connection point for lighting�control attached device�lighting control�A-C���possible control point for home appliances���A-C�switch position near door��possible control point for climate���A-C�position to measure / control temperature��radiator�control water supply�heating control,�zone heating�A-C���window�control open/closed/�burglar alarm�A-C���window�control glass integer/broken��A-C���door�open/closed�burglar alarm�A-C���door�glass integer/broken�burglar alarm�A-C���main entrance�activate/deactivate burglar alarm�burglar alarm�A-C���overlooking door, gate�camera outlet�burglar alarm�entrance control�coax���gate�open/closed�burglar alarm�entrance control�A-C���locations to input alarm personally�attack button�burglar alarm�A-C���door opening area�oversee entrance and open door�burglar alarm�operate entrance�A-C���outlet for fire detector�o. k. / smoke/high temperature�fire alarm�A-C���pool��spa control�A-C���entertainment area�TV�video entertainment�coax���work areas�PC outlet�telephone outlet�printer outlet�work�D���communication area�telephone�communications�D���equipment room�printer outlet�server outlet��D���telephone entrance���D���CTV entrance���coax���Satellite entrance���coax ���Antenna entrance���coax ���Video recorder outlet���coax���loudspeaker outlet���D���������



4. Physical Topology

4.1 Topology specifications and guidelines.



Specifications and guidelines for cables and cable topology in homes and SOHO are provided in Annex C.  Similar data for buildings are provided in Annex D.



For a building of several floors a tree structure with a main line and one or more lines per floor is suitable.  Some installation may also be a set of buildings.  In these cases the installation could be based on use of several networks interconnected through gateways to a backbone network. The backbone network can be the same HES Network or a network at a higher hierarchical level (e.g. Ethernet, Token Ring, isdn, etc.).

4.2 Separation from the mains.



Some CCCB cabling systems require a separation from the mains;  others allow an installation close (please see Note below Figure 4) to the mains.



The second type is more convenient and more usual for installations, where the TP network has to run in parallel with other cables.  Figure 4 shows the two types.



 						               

    		 separation-requiring CCCB cabling	    	free installation CCCB cabling



�



Figure 4.  Examples of installation



Note : "Close" means from 0 to approximately 20 cm, according to local conditions (e.g., heating pipe temperature, length of common path, etc.)



Therefore, given the precautions described in Section 7.3 (Power segregation) and depending on national regulations, the CCCB cabling system may use the same vertical and horizontal distribution infrastructure as the mains or other Information Technology cable distribution.



4.3 Outlets



The minimum number of outlets for the SOHO cabling is determined by consulting Table 4 and excluding those applications that are highly unlikely ever to be used at that premises.  The number of outlets wired for home cabling will be determined by practical considerations of economics, user convenience, and requirements for safety, security, etc.  Ideally, access to home cabling should be available for likely present and future applications.  A similar analysis applies to buildings.  Note that devices such as sensors may be hardwired to a cable without the use of an outlet.



4.4 Connectors



Connectors for homes and SOHO are specified in WG1 CD 10192-4.1 (formerly called CD 10192-5) HES Part 5:  Universal Interface class 1.  Building connectors are specified in IS 11801.

5. Compliance with standards and codes of practice.



The cabling system must comply with the IEC standards wherever they apply.  Annex A gives a list of relevant standards.



In addition, all local codes and national regulations shall be applied where required.



The requirements described in Section 6 (Installation equipment) and Section 7 (Planning and Installation Rules) should also be taken into account at this stage.



6. Power supply



The CCCB cabling system consists of the fixed wiring, the system devices, and power supply if needed according to the implementation.  Sometimes, in addition to the control and command functions, the CCCB Network may allow a remote power supply function for several connection points.  This safety or protective extra low voltage power supply may be provided through the same two wires dedicated to communication functions or by means of an additional pair in the same cable.  This power is provided by a power supply unit which may be included in a central controller. 



In the case of self-powered devices, power capacity depends on network implementation.  Therefore, different cables could be suitable with the same topology.





7. Installation Equipment



7.1 General requirements 



The following requirements regarding environmental conditions and EMC (Electromagnetic Compatibility) apply to the elements of the CCCB cabling system.  All the elements of the final installation shall comply with these requirements, and the levels for each device shall not be degraded by the installation.



7.2 Cables



Cables for CCCB shall be twisted pair (TP) cables, in accordance with IEC 189-2. 

Several cables are supported and recommended.



If the cables withstands 5 minutes of 4 kV AC between all cores and screens that are connected together with the outer surface of the sheath, and 2,5 kV between the cores, then no installation restrictions apply.



Other types of cables may be used to optimize cost or transmission or to use an existing prewiring.  If these cables do not fulfill these requirements, installation restrictions based on IEC 364 shall apply.



Cables complying with the test described above  may be installed without distance between mains and HES cables (cables may come into touch).



NOTE 1: Some countries may require a 4 kV AC test voltage in addition (A-deviation).



NOTE 2: Mains means a nominal voltage of the supply system of max. 230/400 V (220/380 V, 240/415 V).



To avoid thermal overload of the cables, they shall be designed for a maximum current of at least 1 A per conductor and 3 A per cable.



The temperature limits and current-carrying capacities specified in IEC 364-5-523 shall not be exceeded .



NOTE: The current limitation may be provided by the power supply unit (clause 436 in �IEC 364-4-43:1977).



7.3 Quality of Cables and Use



The choice of cables requires consideration of transmission performance, working temperature and climatic conditions, and electrical and fire safety.  These requirements must be considered in unison in order to select the most suitable cable.  This section does not cover cables for fire alarm or sprinkler systems.



The performance of the cable insulation in temperature extremes and resistance to mechanical stress and to humidity shall be at least equivalent to the mains power cables in the same installation.





7.4 Boxes and Distribution boards



Currently available boxes and distribution boards may be suitable for CCCB cabling systems.  The use of boxes conforming to international and national standards will provide a degree of future-proofing to changes in the networks components.





8. Planning and Installation rules



8.1 Safety



The entire HES System, and therefore the cabling system, shall ensure safe operation and protection against electric shock and fire during normal service as well as under specified abnormal conditions.



Care should be taken that no part of the CCCB cabling system comes into contact with higher non safe voltages during or after the installation.



This implies that a CCCB cabling system complies with the following electrical safety requirements.



8.2 General



To achieve the required protection against electric shock, SELV or PELV as defined in �IEC 364-4-41:1992 shall be used as the protective measure for the HES circuits of twisted pair wiring.



NOTE 1: Some countries do not accept the use of PELV according to IEC 364-4-41 (A-deviation).



If for functional reasons a connection between SELV circuits and earth is required, this connection shall comply with the requirements for protective impedances as described in IEC 1140 or in IEC 536-2 .



NOTE 2: Some countries do not accept connections via protective impedances (A-deviation).

�

8.3 Power segregation



The requirements for segregation of CCCB cabling systems and cables of other networks are described in Table 5.



In distribution boards and other installation devices, CCCB cabling system equipment and mains equipment can be mixed and located together if the following requirements are fulfilled:



a) the manufacturer of the CCCB cabling system equipment has made no restrictions in the data or instruction sheet



b) the CCCB cabling system equipment provides double insulation from mains equipment.



In the case where mains equipment provides basic insulation according to the highest occurring voltage from the outer surface of the mains equipment, the CCCB cabling system equipment needs only the same basic insulation from the mains.



c) All normally accessible live parts of the CCCB cabling, when used together with equipment of other networks, are protected by covers, barriers etc. (provided by the CCCB cabling system devices or by the installation as described in the device instruction sheet), in order to prevent unintentional contact with the other networks.



�Table 5.  Segregation of CCCB Cable (1) from Different Networks





�sheathed CCCB cable 

complying with 2,5 kV test    (2)�CCCB cable 

not complying with 2,5 kV test   (2)�CCCB cable 

with screen connected to PE    (3)��

cables for SELV or PELV networks

��

no segregation���

mains cables    (4)

��



10 mm distance or ���cables for networks 

with voltages < mains voltages, 

other than SELV or PELV��appropriate barrier 

according to HD 384-411���

cables for networks 

with voltages > mains voltages�

      Distance or insulation 

for highest occurring voltage �

Double Insulation requirements���

PTT cables

public networks��

10 mm distance    (5)���



Notes :

1) Mains voltages are 230V/400V, 220V/380V, 240V/415V

2) In some countries 4 kV is required

3) Screen shall comply with the requirements for connection to PE.

4) The restrictions due to national regulations for the use of bus and mains cables in the same conduit have to be considered

5) Other segregation may be allowed or required by local telecom operator installation rules.



�8.4 Lightning protection 



If lightning protection is required, the CCCB cabling system shall enable compliance with the relevant parts of IEC 1024 or applicable national standards.



If a lightning protection system exists, the CCCB cabling system shall be integrated into this protection system.



8.5 Use of earthing 



The eventual use of earthing depends on the implementation.



If a device is generally earthed, care should be taken to avoid ground loops.



If the CCCB cabling system interconnects two or more systems (for example, two buildings), the equipotential bonding shall be assured.



8.6 Bonding and connection of the screen (if present)



PELV circuits are regularly connected to an earthing conductor which is either the Protection Earth or another conductor to ground that is also included in the equipotential bonding system.  This connection, as defined in the standard, is not intended to provide protection.



SELV circuits may also be connected to the equipotential bonding system using an appropriate impedance.  The impedance depends on the implementation.  These impedances are integrated into the System equipment and the installer or user shall not connect SELV circuits to ground.



Inclusion of the CCCB cabling system in a lightning protection system requires continuity of the screen and connection to ground.



The screen shall be properly connected to ground, if required;  otherwise the installation shall ensure it does not touch ground accidentally.



The connection of the screen to ground and the continuity depends on the implementation.



8.7 Installation in special locations



The TP installation may require additional considerations for special locations (e.g., underground cables, etc.).  The requirements for the mains equipment and installations should be used as a guideline.



8.8 Identification



The terminations of the CCCB cabling system should be identified.  The identification codes shall enable the origin and purpose, as well as voltage, intensity, and other important parameters to be determined rapidly.



�

9. Extensions



The possibility of extensions to the building should be taken into account.  These could include a physical modification or enlargement of the building, an increased density of devices, or a change of use in part or all or the building.



If pre-installation of the cable is not required, it is recommended that cableways be provided.



The cableways should be big enough in cross section to provide spare volume for additional cables.



During the extension step the network must operate normally without any failure of safety features or of priority functions that could cause damage to the user.



10. Documentation



Providing a comprehensive documentation of a CCCB cabling system installation is an important aspect.



The advantages of documentation are the following :



- On a contractual basis, it can be part of acceptance of an installation.

- On a technical basis, it can be used to extend the application, to modify it, or add further functions.

- On a commercial basis, the existence of a documentation enables the owner of an installation to be independent from the contractor.



Documentation can be provided in several formats:  paper format is the most traditional one, but electronic formats (such as floppy disk, tape, etc.) are becoming more popular.



It should be noted that CAD (Computer Aided Design) systems can be used for assisting in the planning of wiring installations and for recording cable installation details.  These systems provide a more flexible solution by importing architectural drawings, allowing the overlay of routing information and automatically producing estimates of cable lengths, providing bills of materials, and storing a complete record of installation details and application processing.

�Annex A.  List of relevant standards

A.1 International standards referenced in this technical report

IEC publications	(to be completed)



IEC 364 (mod)	Electrical Installations of buildings



IEC 65 (mod)	Safety requirements for Mains Operated Electronic and Related Apparatus for 

		Household and Similar general Use.



IEC 189	Low frequency cables and wires with p.v.c. insulation and p.v.c. sheath



IEC 1024	Protection of structures against lightning

A.2 Other relevant standards

IEC publications		(to be completed)



?		Particular safety requirements for equipment to be connected to telecommunication networks



?	Electromagnetic compatibility - Generic emission standard



?	Electromagnetic compatibility - Generic immunity standard



CISPR 14		Limits and methods of measurement of radio disturbance characteristics of electrical motor-operated and thermal appliances for household and similar purposes, electric tools and similar electric apparatus.

				

 CISPR 22		Limits and methods of measurement of radio disturbance characteristics of information technology equipment



IEC 742 (mod)	Isolating Transformers and safety isolating transformers Requirements



IEC 950 (mod)	Safety of information technology equipment including electrical business equipment



IEC 529	Degree of protection provided by enclosures (IP code)	



IEC 68	Basic environmental testing procedures



IEC 423	Outside diameters of conduits for electrical installations and threads for conduits and fittings



IEC 614	Specification for conduits for electrical installations



EC 664 - 1	Insulation co-ordination within low voltage systems including clearances and creepage distances for equipment



IEC 670	General requirements for enclosures for accessories for household and similar fixed electrical installations

IEC 721	Environmental parameters and their severities



IEC 801	Electromagnetic Compatibility for industrial process measurement and control equipment



IEC 884 	Plugs and socket outlets for household and similar purpose

Annex B.  Link performance (informative)



B.1 Minimum configuration



Four pairs or two quads are recommended for each link.  Two pairs or one quad also may be used, but this choice reduces flexibility.

B.2 Minimum link performance



The minimum link performance is specified in Table B.1.  The material installed should be selected to meet this performance, considering the actual distances and number of intersections in the installation.



Table B.1.  Minimum Cabling Link Characteristics

Link characteristics�Cabling links class�Test method���Electrical characteristics at 20 °C �Units�MHz�A-C�D�coax����Characteristic impedance��SYMBOL 87 \f "Symbol"����������Maximum d.c. loop resistance from distributor to outlet��SYMBOL 87 \f "Symbol"���d.c.�19.2�19.2��5.1 of IEC 189-1 ���Maximum attenuation�dB�0,772���������1���������4���������10���������16���������20���������31,25���������62,5���������100�������Minimum attenuation to cross talk ratio���������������������������

������������������������������������Nominal phase velocity of propagation��1�10�100��0,65 c�0,65 c�0,65 c��f.f.s.���Minimum near end�dB�0,772��64��f.f.s.���crosstalk loss 2)��1��62�������4��53�������10��47�������16��44�������20��42 3)�������31,25��40 3)�������62,5��35 3)�������100��32 3)�����Maximum resistance unbalance�%�d.c.�3�3��f.f.s.���Minimum longitudinal conversion loss�dB�0,064�N/A�43 (f.f.s.)��ITU-T O.9���Maximum capacitance unbalance pair to ground�pF��0,0008�or�0,001��3 400��28 of IEC 708-1�or 5.5 of

IEC 189-1���Maximum transfer �m�SYMBOL 87 \f "Symbol"�/m�1�N/A�50 (f.f.s.)��A.5.2 of���impedance only��10�N/A�100 (f.f.s.)��IEC 96-1���applicable when shields are present��100�N/A�N/A�����Minimum d.c. insulation resistance�M�SYMBOL 87 \f "Symbol"���d.c.�5 M( @ 500 V���5.3 of IEC 189-1���Dielectric strength��d.c. or��1 kV, 1 min or 2,5 kV, 2 s��5.2 of IEC 189-1���cond/cond. and cond/shield��a.c.�4 kV for 1 min @ 50 Hz�700 V, 1 min �or 1,7 kV, 2 s�����Minimum �dB at�1 to <10��23 (f.f.s.)�����structural �100 m �10 to <16��23 (f.f.s.)�����return loss�cable�16 to <20��23 (f.f.s.)��f.f.s.����length�20 to 100��23-10log�(f/20) (f.f.s.) ����NOTES

����������Annex C  Cabling and Cable topology for Homes and SOHO



C.1 GRADES OF RESIDENTIAL CABLING

C.1.1 General

A grading system is established based on the services supported within each residential unit to assist in the selection of the cabling infrastructure. Tables C.1, C.1, and C.3 are provided to assist in selecting a cabling infrastructure for the residence.

C.1.2 Grade 1

Grade 1 provides a generic cabling system that meets the minimum requirements for telecommunications services.  As an example, this grade provides for telephone, CATV and data services.  Grade 1 cabling minimum requirements shall consist of 2-pair unshielded twisted-pair (UTP) cable that meets or exceeds the transmission requirements for category 3 cable and 75 W coaxial cable.

C.1.3 Grade 2

Grade 2 provides a generic cabling system that meets the requirements for basic and advanced telecommunications services.  As an example this grade would provide for telephone, CATV, network, and data services.  Grade 2 cabling minimum requirements shall consist of 4-pair UTP cable that meets or exceeds the requirements for category 3 cable and two 75 W coaxial cables.

C.1.4 Grade 3

Grade 3 provides a generic cabling system that meets the requirements for basic, advanced, and multi-media telecommunications services.  This grade provides for the current and developing telecommunications services.  Grade 3 cabling minimum requirements consist of one 4-pair UTP cable that meets or exceeds the requirements for category 3 cable, one 4-pair UTP cable that meets or exceeds the requirements for category 5 cable, two 75 W coaxial cables, and optionally optical fiber cable cabled to each location.



C.1.5 Grade 4

Grade 4 provides a generic cabling system that meets the requirements for basic, advanced, multi-media, and future telecommunications services.  This grade provides for the current, developing, and expected future telecommunications services.  Grade 4 cabling minimum requirements consist of two 4-pair UTP cable that meets or exceeds the requirements for category 5 cable, two 75 W coaxial cables, and optical fiber cable cabled to each location.  As an option to an optical fiber cable, an empty 2.5-cm conduit may be run.



�Table C.1.  Typical Residential Services Supported by Grade





Service�

Grade 1�

Grade 2�

Grade 3��

Telephone�

X�

X�

X��

CATV�

X�

X�

X��

Controls/Alarms�

X�

X�

X��

Data�

X�

X�

X��

Data Network�

�

X�

X��

Multi-Media�

�

�

X��



Table C.2.  Recognized Residential Media by Grade







Cabling�

Grade 1�

Grade 2�

Grade 3��

2-pair category 3�

X�

�

��

4-pair category 3�

�

X�

��

4-pair category 5�

�

�

X��

75  W Coax�

X�

X�

X��

Fiber�

�

�

X��



Table C.3.  Typical Outlet Locations by Grade





Location�

Grade 1�

Grade 2�

Grade 3��

Kitchen�

Tel�

Tel�

2 Tel��

Bedroom�

Tel�

Tel & TV�

2 Tel & 2 TV��

Family/Living Room�

TV�

TV�

2 Tel & 2 TV��

Home Office�

�

2 Tel�

2 Tel & 2 TV��

        	Note:	  “Tel” outlets include support of “Data” services.





C.2	SINGLE RESIDENTIAL UNIT CABLING SYSTEM

C.2.1 General

The following sections sequentially trace the cabling system from the demarcation point or the ADO to station equipment in a single residential unit.  The system requirements in this section are applicable to all media types described in section C.1, Grades of Residential Cabling (See Figure C.1). Grounding and bonding shall be performed in accordance with the applicable electrical code.





�



Legend:

Ø   = Telecommunications Outlet/Connector

ADO = Auxiliary Disconnect Outlet

DD = Distribution Device

OC = Outlet Cable

WP = Waterproof Outlet Box



Figure C.1.  Typical Single Residential Cabling System 



C.2.2 Demarcation Point

The demarcation point (see Figure C.2) is the point of interface between the service provider and the customer facilities.  The demarcation point may be evidenced by a network interface device that is provided and installed by the service provider and may contain an entrance bridge.  For single family residences the demarcation point is usually located on the outside of an exterior wall of the building. The service provider shall be contacted to locate the demarcation point according to local regulation.  



�



Legend:

ADO = Auxiliary Disconnect Outlet

DD = Distribution Device



Figure C.2.  Typical Components of a Single Residential Cabling System

C.2.3 Auxiliary Disconnect Outlet (ADO) Cable

The ADO cables extend the services from the demarcation point to the auxiliary disconnect outlets.   Where the single-residential unit is part of a multi-residential building, the ADO cables extend from the floor serving terminal to the auxiliary disconnect outlets in the tenant space (see section C.3.4).

C.2.4 Auxiliary Disconnect Outlet  (ADO)

An auxiliary disconnect outlet (ADO) provides the means for the tenant to disconnect from the service provider access lines. In a single residential unit, an ADO shall be installed where a legal means of disconnecting is not otherwise provided, or if the location of that disconnection point is not easily accessible by the tenant.  An ADO shall be installed in every tenant unit of a multi-tenant residential building.  It is desirable to have the ADO co-located with the distribution device.  The ADO and DD shall be indoors and readily accessible.

C.2.5 Distribution Device

C.2.5.1 General

A distribution device (DD) shall be provided for each residence.  The DD is a cross-connect facility used for the termination and connection of outlet cable, distribution device cords, auxiliary disconnect outlet cables, and equipment cables.  The DD is used for connection of multiple service providers and to implement moves, adds and changes. Access to building ground shall be provided within 1.5 m of the DD and in accordance with applicable codes.

C.2.5.2 Location For Distribution Device

The distribution device shall be installed inside the tenant’s space in a location that is accessible for cabling administration and maintenance.  The location should be centralized within the tenant space to minimize the length of outlet cables.  When mounting the DD and associated equipment on the wall surface, a 2-cm plywood backboard should be utilized. A plywood backboard is not required when the DD and associated equipment is recess mounted between the stud spaces.

C.2.5.3 Minimum Space For Distribution Device

Size and spacing is determined by the grade of service and number of outlets.  Table C.4 provides minimum wall space that should be allotted for distribution device and associated equipment.





Table C.4.  Minimum Space For Distribution Device



Number Of Outlets�Grade 1�Grade 2�Grade 3��1 to 8�410 mm wide�610 mm high�810 mm wide�915 mm high�810 mm wide�1525 mm high��9 to 16�410 mm wide�810 mm high�810 mm wide�915 mm high�810 mm wide�1525 mm high��17 to 24�610 mm wide�810 mm high�810 mm wide�1065 mm high�915 mm wide�1525 mm high��More Than 24�610 mm wide�915 mm high�810 mm wide�1525 mm high�915 mm wide�1525 mm high��

C.2.5.4 Electrical Power

Electrical power may be required at the distribution device.  An electrical outlet is recommended for grade 1, and required for grades 2 and 3 installations unless electrical power termination is provided by the distribution device selected.  When required, a dedicated 15 A, 120 VAC nominal, non�switchable duplex electrical outlet shall be provided within 1.5 m of the distribution device.  The height of the electrical outlet should be appropriate for the distribution device equipment being installed and shall be in compliance with applicable codes.



�The Distribution Device (DD) is a cross-connect facility used for the termination and connection of outlet cables, distribution device cords, auxiliary disconnect outlet cables, and equipment cables.  The DD is used to implement moves, adds, and changes.

The distribution device shall be located inside the tenant’s space.  

Size is determined by the grade of cabling service to be installed.  The DD space should be a minimum 360 mm X 450 mm with unrestricted access.



Electrical power may be required at the distribution device.  An electrical outlet is recommended for grade 1, and required for grades 2 and 3 installations.   When required, a 15 A, 120 VAC nominal (non switchable) duplex electrical outlet shall be provided within 1.5 m of the distribution device and mounted at the same height as other convenience power outlets.

C.2.6 Outlet Cable

An outlet cable provides the transmission path from the DD to the telecommunications outlet/connector. An outlet cable may be connected through a transition point.  The length of each outlet cable shall not exceed 90 m.  The 90 m length corresponds to a total operational length of 100 m including patch cords or jumper wire and equipment cords (channel).

C.2.6.1 Outlet Cabling Topology

A star topology shall be implemented for outlet cabling except for some fixed devices.  Fixed devices may be cabled using a star, loop, or daisy-chained topology.  All points where multiple cables are joined shall be accessible.  Accessible locations may be placed behind a fixed device, but must not be hidden by insulation.



Outlets may be linked with loop-through wiring provided the cabling is used only for control and not for IT.

C.2.6.2 Fixed Devices

Certain fixed devices, such as intercom, security system keypads, sensors and smoke detectors, that have non-movable locations, may be direct-cabled to the distribution device without a telecommunications outlet/connector.

C.2.6.3 Cabled Locations

A minimum of two outlets shall be cabled with UTP for telecommunications services, and a minimum of one outlet shall be cabled with coaxial cable for CATV service.  It is recommended that all rooms be cabled with a minimum of one UTP outlet and one coaxial outlet (recommended locations are listed in Table C.3). 

C.2.6.4 Outlet Cable Pathways

Concealed pathways shall be used as a means for placing outlet cable between a distribution device and the telecommunications outlet box. Typical cable installations are pre-wired before walls are sheathed using bore holes in wall studs and ceiling joists.

C.2.6.5 Separation Distances From Electrical Power

It is recommended that UTP cable not share common stud spaces and shall not be located in the same bore holes with electrical power.  If telecommunications cable comes within close proximity of electrical power wiring, it is recommended that they cross at 900 angles.



Separation of telecommunications cable with respect to electrical power conductors shall meet applicable electrical codes  Additionally, when copper telecommunications cable is placed alongside unshielded electrical power conductors, it shall have a minimum separation of 50 mm [ffs] from power wire to reduce noise coupling.  Alternatively the power conductors or telecommunications cable shall be installed in a grounded metallic raceway.



C.2.7 Telecommunications Outlet/Connector 

The telecommunications outlet/connector shall be compatible with the media provided at that location.



Some networks or services require application-specific electrical components (e.g., splitters, amplifier, impedance matching devices) on the telecommunications outlet/connector of the outlet cabling.  These application-specific electrical components shall be placed external to the telecommunications outlet/connector.

C.2.8 Equipment and Patch Cords

Equipment cords extend from the telecommunications outlet connector to the terminal equipment/connector.  Patch cords or jumpers are used for interconnections or cross-connections in the DD.  For each channel a total of 10 m is allowed for equipment cords and patch cords or jumpers.   Equipment cords should not exceed 7 m.



�C.3 MULTI-TENANT / CAMPUS INFRASTRUCTURE

C.3.1 General

The following sections sequentially trace the multi-tenant/campus infrastructure from the demarcation point to the floor serving terminal.  The requirements in this section support all media types described in section C.1, Grades of Residential Cabling (See Figures C.3a, C.3b, and C.3c).



In multi-tenant dwellings the demarcation point may be located at a minimum point of entrance, or it may be located in the individual customer’s space. Access to shared-use space shall be controlled by the building owner or agent.



Grounding and bonding shall be performed in accordance with the applicable electrical code.



�



Legend:

ADO = Auxiliary disconnect outlet

DD = Distribution Device



Note: All residential units are of similar design and stacked one above the other.



Figure C.3a.  Typical Multi-Floor Backbone System 

(Stacked)



�



Legend:

ADO = Auxiliary disconnect outlet

DD = Distribution Device



Note: Residential units are not similar design and not stacked one above the other.



Figure C.3b.  Typical Multi-Floor Backbone System 

(Using Floor Serving Terminals)
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Legend:

Ø   = Telecommunications Outlet/Connector

DP = Demarcation Point

ADO = Auxiliary Disconnect Outlet

DD   = Distribution Device





Figure C.3c.  Typical Multi-unit Backbone Cabling System



C.3.2 Entrance Facility

The entrance facility (see Figure C.4) consists of the telecommunications service entrance to the building, including the entrance point through the building wall and continuing to the main terminal space or equipment room.  The entrance facility may contain the backbone pathways that link to other buildings in campus situations.  Antenna entrances may also constitute part of the entrance facility.   All carriers and service providers shall be contacted to establish their requirements.



C.3.3 Main Terminal Space

The main terminal space may be co-located with the entrance facility.  It may also be used to house active equipment.  The main terminal space may house the demarcation point, auxiliary disconnect outlet cable, and backbone cable. The associated pathways,  protection devices, and any other equipment needed to provide a connection from the service provider's access lines may also be located in the main terminal space.

�



Legend:

ADO = Auxiliary Disconnect Outlet

DD = Distribution Device



Figure C.4.  Typical Components of a Multi-Tenant/Campus Cabling System

C.3.4 Equipment Room

An equipment room may house the entrance facility, the main terminal space, and the floor serving terminal.  An equipment room typically houses more equipment than a floor serving terminal and it has different space requirements.  An equipment room requires power, and heating, vent�ilation, and air conditioning (HVAC).

C.3.5 Floor Serving Terminal

The floor serving terminal is the space where backbone and ADO cables terminate.  A floor serving terminal should be located on each floor, or every 3rd floor, thus serving the floor it is on and the ones above and below.



The size of a floor serving terminal is determined by the number of residential units serviced and the grade of cabling to be installed.  The floor terminal space shall have a minimum opening area of 610 mm X 610 mm X 150 mm deep with unrestricted access. 



If active equipment is placed within the floor serving terminal, a dedicated, unswitched 15 A, 120 VAC nominal outlet shall be provided.  The floor terminal may be required to be expanded in size to accommodate the additional hardware.



C.3.6 Backbone Pathways

C.3.6.1 Intrabuilding Backbone Pathways

Intrabuilding pathways utilize conduits, sleeves, slots, and trays as a means for placing back�bone cable.



A minimum of 1-103 trade size conduit or sleeve shall be provided for each backbone pathway where backbone cable extends from the main terminal space to a floor terminal space.  Where small backbone cables extend through each apartment closet, 1-41 trade size conduit or sleeve shall be provided for each backbone pathway.

C.3.6.2 Interbuilding Backbone Pathways

Interbuilding pathways provide a means of interconnecting separate buildings and consists of underground, buried, aerial, and tunnel pathways.

C.3.7 Backbone Cabling

C.3.7.1 Topology

A star topology shall be implemented for twisted-pair and optical fiber backbone cabling.  Coaxial backbone cable may be implemented using a star or bus topology. 

C.3.7.2 Electrical Magnetic Interference (EMI)

Layout and planning for the backbone cable should consider the impact of EMI. Electrical equipment such as power supply transformers, motors, generators, x-ray equipment, radio transmitters, and induction heating devices can generate undesired interference.



�Annex D  Cabling and cable topology for Buildings





Different levels of cable topology are defined:  the application uses link topology that specifies links to be point to point or interconnected in rings or buses.  These links are installed along routes between spaces and from entrances and outlets to spaces.

The topology of CCCB cabling shall be as closely linked with that of the mains cabling as permitted by the local electrical codes..

D.1 Topology for spaces and pathways



Shared use of pathways and spaces with the mains cabling is recommended.  Additional endpoints shall be serviced via pathways giving easy access.

D.2 Topology for cables



The cables shall be installed in the form of a hierarchical star, as shown in Figure D.1, originating at a central distributor of the premises and terminating at the room or area connection point where the mains cabling branches for a specific line, provided code requirements are met, performance of CCCB communications is not impaired, and the installation is practical and economical.



The following applies to CCCB cabling where practical and economical:  Each mains line shall be accompanied by a CCCB cable from the fuse in the final distributor to the outlets.  Whenever the mains cable splits, the CCCB cable shall do the same.  In case the mains cable comes back to the fuse the CCCB cable may also do so.



The CCCB cable should be terminated at the distributor, but the link shall not be closed to a loop.  Note that some building control systems use loops for redundancy.  Such loops are permitted if supported electronically and logically in the communications protocol.  If loops are used, they should be formed by administration at the distributor.



Additional endpoints may be connected to the cable as is convenient from the point of cable installation as long there are no loops created (with the exception for loops noted in the previous paragraph) and no connection to a CCCB cable following another mains cable is created.  All points where multiple cables are joined shall be accessible.  Accessible locations may be placed behind a fixed device, but must not be hidden by insulation.  Outlets may be linked with loop-through wiring provided the cabling is used only for control and not for IT.





The following cables are allowed:

From campus distributor (CD) star cabling to building distributors.

From building distributor (BD) star cabling to floor distributors.

From each floor distributor (FD) star cabling to each room 

Within each room connection point (RCP) star or bus to the different outlets (O).  Spurs to the bus are allowed. 
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Figure D.1  Cabling Topology for Buildings

D.3 Topology for links



The link configuration may have any shape as long as loops are avoided.  Also, CCCB links along mains lines may be connected only at distributors.  Depending on the application type, several topologies can be combined as is shown in Figure D.2 (for example, a combination of bus, tree, and star).
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Figure D.2.  Example of Link Topology

D.4 Minimum configuration

D.4.1 Outlets



If practical and economical, CCCB connection points shall be provided at:�

each mains outlet (connection point),

each possible control point for lighting, sensors, and actuators.

In addition CCCB connection points shall be provided at all the points outlined in Table 4 except those only used for applications which will never be used in the specific building.

D.4.2 Entrances



There shall be a link to the entrance of the telephone network.



There should be links to the entrance of the cable TV network and to antennas for Cellular radio and broadcast satellite.

D.4.3 Backbones



There shall be a link from each room connection point to the corresponding FD, from each FD to the corresponding BD, and from each BD to the CD.

D.5 Maximum configuration



To maintain a structured cabling architecture the following guidelines shall apply:



The minimum cable shall be a four-pair 100-ohm UTP cable, Category 3.

D.5.1 Copper cable



Maximum distance between any two outlets on the network:  200 m



Maximum distance between BD and FD:  800 m



Maximum distance between FD and outlets:  100 m



Maximum distance between BD and outlets:  900 m



Maximum number of outlets on a line leaving the FD:  A single 100-meter multidrop branch should accommodate 10 devices, but the number of branches may be chained together at the FD and have as many as 128 devices. 

D.5.2 Fiber Optics Cable



Maximum distance between the BD and FD:  2000 m

D.5.3 Exceptions



For application where the horizontal distances are long and the device density is low, such as warehouses, airport terminals, and auditoriums, the following guidelines should be followed for copper cable:



Maximum distance between any two outlets on the network:  460 m



Maximum distance between FD and outlets:  230 m

1) International Electrotechnical Commission - Technical Committee 46

2) International  Organization for Standardization/International Electrotechnical Commission -  Joint Technical Committee 1

3) International Telecommunication Union - Telecommunications 

4) Subcommittee 25 - Working Group 4

5) Study Group 13
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