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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the specialised 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.

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 cccb1 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 ??. It refers to International Standards for components and test methods whenever an appropriate International Standard was available.

Annexes ?? form an integral part of this International Standard.

Annexes ?? and ?? are for information only.

Introduction

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) -the subject of this standard - , Home Entertainment (HE) and Multimedia (MM). 

ISO/IEC 11801:1995 Information technology - Generic cabling for customer premises

cccb1 Information technology - Generic cabling for customer premises - Command Controls and Communications in Buildings (CCCB)

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. Integration of the above specified networks into unique infrastructures for homes and small business is described in:

soho: Information technology - Generic cabling for customer premises- Homes, small offices and home offices (SOHO)

Nevertheless certain circumstances may warrant the introduction of application specific cabling; these instances should be minimised. 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 when needed together with or only based on application specific cabling:

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 � REF _Ref389015864 \* FORMATVERBINDEN �Table 1�

Table � SEQ Table \* ARABISCH �1� - Interrelation of cabling standards

General requirements�Premises specific requirements��Group of applications�Perfor�mance�Instal�lation�Test�Administration�SOHO�small business�Office premises diameter 3 km ��CCCB�cccb1 N475��CD 14763-3������ICT�ISO/IEC 11801�CD 14763-2�CD 14763-4�CD 14763-1�soho N469��ISO/IEC 11801��HE���IEC CD 48 ??������This International Standard provides:

a)	users with an application independent generic cabling system for commands, controls and communications for buildings and an open market for cabling components;

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

c)	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;

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

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 committees of IEC and ISO/IEC JTC 12) and study groups of  ITU�T3): for example, 

CCCB: HES: ISO/IEC JTC 1/SC 25/WG 1



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 6.1.1, 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 general office environment.

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



This Standard provides 

users, designers and manufacturers, of Command, Control and Communications systems in Buildings (CCCB) with advice on generic cabling for CCCB, 

suppliers of cabling components and installers of cabling with the requirements of CCCB for components for such cabling and cabling installation practices.

which result in a cabling infrastructure, which can be installed prior 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    . In addition, guidance is given for the use of generic cabling in accordance with ISO/IEC 11801.



�Information technology - Customer premises cabling (CPC) for commands, controls and communications in buildings (CCCB) - Part 

Scope

This part of ISO/IEC ?? defines the requirements for the design and configuration of customer premises cabling for the connection of equipment for CCCB.

It defines

design requirements (structure and minimum configuration) for cabling for CCCB,

minimum performance requirements for cabling links and networks

This Standard specifies the requirements for a cabling system for CCCB installed within multi-building premises and in individual buildings independent from their end use.

It specifies cabling interfaces, connecting techniques and installation methods for cabling as far as they are specific to CCCB cabling and thus 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, any subsequent rearrangement thereof.

This Standard covers the immediate and future requirements.

In some counties mandatory standards apply to installations, cable and equipment intended for CCCB applications. 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 service providers, f. i. for alarm services.

The document supports applications using cabled media. 

Note : HBES cabling can be wireless too. This includes Radio frequency, power line carrier and infra red.

In its present state, it describes the requirements for the greyed part shown in the figure 1, id est for HES Class I, which is considered to be identical or similar to the Field level in CCCB. 

It does not specifically address the requirements for 'SOHO' (Small Office / Home Office) applications, which are covered in soho WG 3 N469.

�EINBETTEN MSDraw  \* FORMATVERBINDEN \s���

Figure � SEQ Figure \* ARABISCH �1�-  common issues to HES and CCCB = the object of this document

Conformance

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

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

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

The entire system shall be composed of links that meet the necessary level of performance specified in clause ??.

The links shall be interconnected to cabling ?? as specified in clause

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

Local regulations concerning safety and EMC shall be met.

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

Normative references

The following standards contain provisions which, through reference 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.�����Definitions

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

4.1 

cabling

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

4.

Home electronic systems 

Group of applications frm building control via communicaqtions to entertainment using common recources and protocols. 

4.

HES class I



4.

HES class II



4. 

HES class II



4. 

Home distributor



4.2 

network termination

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

4.

Office distributor



4.

Outlet

4.3 

power feeding

The function which provides for the capability to transfer power across the interface of the .

4.

transition point

4. 

Room distributor

4.

Room distribution point



Abbreviations and symbols

Abbreviations

BD	Building distributor

CCCB	

CD	Campus distributor

FD	Floor distributor

FFS	For further study

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

TE	Terminal equipment

TP	Transition Point

TR	Terminating resistor

Symbols
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Applications

Commands, controls and communications in buildings covers a great variety of applications form lighting and appliance control, via alarm systems to intercom and analogue telephone. Wile cabling for commercial premises may justify separate resources for different groups of applications even within CCCB, cabling for homes and small offices needs to exploit a specific resource, i. e. a distributor, duct or cable for applications in addition to CCCB.

In addition there is an overlap between cabling for CCCB and for ICT as far as communications are concerned which is satisfied with the characteristics provided by cabling for CCCB, e. g. analogue telephone and data transmission via modems.

Application groupings

Presently seven kinds of cabling may be found in the area to be covered by CCCB cabling as shown in � REF _Ref389360989 \* FORMATVERBINDEN �Table 2�. The difference is caused by the traditional control of mains consuming devices like lighting, fans, heaters via switches and controls inserted into the mains supply, by electrical codes, requiring separate networks for security, regulations requiring sprat networks for telephone leaving the cabling for intercom a network of its own. 

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.

All five applications shown in � REF _Ref389360989 \* FORMATVERBINDEN �Table 2� besides mains supply may be integrated into a generic cabling infrastructure for CCCB.

Nevertheless there are still relations with other networks:

Depending on the size and rough use of the premises/building the coverage of the mains network may be reduced as not to include locations which would house control functions alone.

In case there is an ICT network available/planned the outlets dedicated to ICT need not be served by the CCCB cabling.

Table � SEQ Table \* ARABISCH �2� - Applications and their cabling

Application�present cabling�Future cablings

���mains�security�HES�intercom�Telephone�special�mains�CCCB�ICT���mains supply�X������X�����burglar alarm��X������X����fire alarm��X������X����lighting control�X���X������X����building control�X��X�����X����appliance control�X���X������X����intercom����X����X�X���analogue telephone�����X���X�X���

Services, versus points of availability

The minimum requirement for CCCB cabling is the service of all points where mains is consumed and controlled as indicated in � REF _Ref389028903 \* FORMATVERBINDEN �Table 3�. In addition CCCB cabling shall be provided at all endpoints shown in that � REF _Ref389028903 \* FORMATVERBINDEN �Table 3� only excluding the endpoints for applications which will not be used in that premises/building as well as endpoints which are serviced by generic ICT cabling.

Table � SEQ Table \* ARABISCH �3� - Cabling connection points in CCCB

Place�Function�Field of Application����Minimum CCCB��������lighting control�appliance control�building control�climate control�security�entrance control��power sockets�control power supply to attached device�X�X������other power outlets�control power supply to attached device�X�X������possible connection point for lighting�control power supply to attached device�X�������possible control point for home appliances���X������possible control point for climate�����X����radiator�control water supply����X����window�control open/closed/���X��X���window�control glass integer/broken�����X���door�open/closed�����X�X��door�glass integer/broken�����X���main entrance�activate/deactivate burglar alarm�����X�X��overlooking door, gate�camera outlet�����X�X��gate�open/closed�����X�X��locations to input alarm personally�attack button�����X���door opening area�oversee entrance and open door�����X�X��outlet for fire detector�o. k. / smoke/high temperature�����X���pool����������������������������	��������equipment room�printer outlet�server outlet��������telephone entrance��X����X���



�Cabling topology

The cabling different levels of topology are to be found: the application use the link topology which specifies links to be point to point or interconnected in rings or busses. The links themselves consist of pairs or conductors being part of cables installed along routs 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..

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.

Topology for cables

The cables shall be installed in form of a hierarchical star starting at a central distributor of the premises ending at the room or area connection point where the mains cabling branches for a specific line.

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, the cable should be terminated at the distributor, but the link shall not be closed to a loop.

Additional endpoints may be connected to the cable following the mains as is convenient from the point of cable installation as long there are no loops created and no connection to a CCCB cable following another mains cable is created.

From campus distributor star cabling to building distributors.

From building distributor star cabling to floor distributors.

From each floor distributor star cabling to each room 

Within each room connection point star or bus to the different outlets. Spurs to the bus are allowed. 
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Topology for links

The link configuration may have any shape as long as loops are avoided an the only points where connections from a CCCB link following one mains line is may be connected to that following another line is at the distributors.

Figure � SEQ Figure \* ARABISCH �2� gives on example of a CCCB link.

�EINBETTEN MSDraw  \* FORMATVERBINDEN���

Figure � SEQ Figure \* ARABISCH �3� - Example for link topology

Editors note: loop has top be opened, cant do myself

Minimum configuration

Outlets

CCCB connection points shall be provided at:

each mains outlet (connection point),

each possible control point for lighting, appliances, ?? and ??.

In addition at:

all the points outlined in � REF _Ref389028903 \* FORMATVERBINDEN �Table 3� except those only used for applications which will never be used in the specific building.

Entrances

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

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

Backbones

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

Maximum configuration

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

Maximum distance between FD and outlets: 230 m

Maximum distance between BD and outlets 1000 m.

Maximum number of outlets on a line leaving the FD: 64

Link performance 

Minimum configuration

Minimum of two links equivalent to pairs (one quad) shall be provided when new cabling is installed. In existing installations one link equivalent to one pair will work.

Minimum link performance

The minimum link performance is specified in � REF _Ref389447202 \* FORMATVERBINDEN �Table 4�. The material installed has to be selected in order to meet this performance when the cables are installed over the actual distances and number of intersections of the installation.

Table � SEQ Table \* ARABISCH �4� - Minimum cabling link characteristics

�Link characteristics�Requirement�Test method���Electrical characteristics at 20 °C �Unit�kHz�����Characteristic impedance��SONDZEICHEN 87 \f "Symbol"��������Maximum d.c. loop resistance from distributor to outlet��SONDZEICHEN 87 \f "Symbol"���d.c.�25�5.1 of IEC 189-1 ���between any two outlets���50����Maximum bus capacitance�nF��40����Maximum attenuation�dB�0,8�������1�������10�������100�������1000�����Minimum attenuation to cross talk ratio�������������������������������������������������Maximum propagation delay��1�10�100��f.f.s.���Minimum near end�dB�0,8��f.f.s.���crosstalk loss 2)��1�������10�������100�������1000�����Maximum resistance unbalance�%�d.c.�3�f.f.s.���Minimum longitudinal conversion loss�dB�64�N/A�ITU-T O.9���Maximum capacitance unbalance pair to ground�pF��0,8�or�1��28 of IEC 708-1�or 5.5 of

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

����������

Small Office and Home Office (SOHO)

A single network will serve a single home or small business, there are no limitations expected from distance or number of outlets served in a single segment. 

Multiple homes

Each home shall be configured in a separate network. No pathway through other homes.

Commercial premises

Maximum distance between outlet and FD: ?? m.

Minimum requirements for components

Connecting hardware requirements

General requirements

This clause provides guidelines and requirements for connecting hardware used with generic cabling for CCCB. For the purposes of this clause, a connector (sometimes referred to as a connection) is considered to consist of a device or a combination of devices used to connect two cables or cable elements. Unless otherwise specified, all connectors shall be tested in a mated state. These requirements apply only to individual connectors and connector assemblies which include, but are not limited to, CCCB outlets, patch panels, transition connectors, and cross-connect blocks.

In the following tables, requirements for attenuation and NEXT loss are given for discrete frequencies only. Requirements at intermediate frequencies shall be derived by linear interpolation between two specified frequencies on a semi-logarithmic (NEXT loss) or logarithmic (attenuation) scale.

NOTES

1	It is intended to supplement the performance and functional requirements in this clause by reference to International Standards as they become available. Since the sectional specifications referenced herein only guarantee mechanical compatibility, the transmission specifications of this clause are needed until detailed specifications are available.

2	The requirements of this clause are provided for connecting hardware as measured by the manufacturer. It is assumed that these characteristics do not change significantly for connecting hardware installed according to the manufacturer's instructions and operating at 20 °C. Unless otherwise specified, the measuring atmosphere should be room climate in accordance with 5.3.1 of IEC 68-1.

Location

Connecting hardware is installed:

in a CD permitting connections to campus backbone cabling and active equipment;

in a BD or home distributor permitting connections to the building backbone cabling and active equipment;

in an FD providing the cross-connections between backbone and horizontal cabling;

at the room connection point,

in junction boxes, where cables branch out, and

at the outlet.

Design

The connecting hardware should be designed to provide: 

means to interconnect cables with each other in a permanent way (as in junction boxes);

means to connect cables with each other in a semi-permanent way (as in cross connects);

means to connect cabling with application-dependent equipment (as in the outlet);

means to identify cabling for installation and administration as described in ISO/IEC 14763-1;

means to permit orderly cable management;

means of access to monitor or test cabling and active equipment;

reasonable protection against physical damage and ingress of contaminants that may affect continuity;

a termination density that is space efficient, but that also provides ease of cable management and ongoing administration of the cabling system;

means to accommodate shielding and bonding requirements, when applicable.

For all connecting hardware the electrical performance is specified. The mating interface is only specified for connecting hardware at the outlets were products from different sources are connected.

Operating environment 

The connecting hardware shall be designed to operate reliably for temperatures ranging from �10 °C to 60 °C. Connecting hardware shall be protected from physical damage and from direct exposure to moisture and other corrosive elements. This protection may be accomplished by installation indoors or in an appropriate enclosure for the environment.

Mounting

Connecting hardware should be designed to provide flexibility for mounting (for example, on walls, in walls, in racks, or on other types of distribution frames and mounting fixtures).

Installation practices

The manner and care with which the cabling is implemented are a significant factor in the performance and ease of administration of installed cabling systems. Installation and cable management precautions that should be observed include the elimination of cable stress as caused by tension, sharp bends, and tightly bunched cables.

The connecting hardware shall be installed to permit:

a)	minimal signal impairment and shield effectiveness (where shielded cabling is used) by proper cable preparation, termination practices (in accordance with manufacturer's guidelines) and well organised cable management;

b)	room for mounting CCCB equipment associated with the cabling system. Racks should have adequate clearances for access and cable dressing space.

In cabling pathways and in the vicinity of connecting hardware, the cable shall meet the bend radius requirement of clause ??.

NOTES

1	Pathways should be designed and installed to accommodate the cable bend radius requirements in clause ??.

Marking and colour coding

In order to maintain consistent and correct point-to-point connections, provisions shall be made to ensure that terminations are properly located with respect to connector positions and their corresponding cable elements. Such provisions may include the use of colours, alphanumeric identifiers or other means designed to ensure that cables are connected in a consistent manner throughout the system.

When two physically similar cabling types are used in the same part of a building, e. g. CCCB and ICT cabling sharing ducts, they shall be marked in such a way as to allow each cabling type to be clearly identified. See clause ??.

Connecting hardware for cross connects

General requirements

The following requirements apply to all connecting hardware used to provide electrical connections for the balanced cables specified in ??. It is desirable that hardware used to directly terminate cable elements be of the insulation displacement connection (IDC) type. In addition to the requirements of this subclause, connecting hardware used with shielded cabling shall be in full compliance with the applicable requirements of clause ??.

Mechanical characteristics

Connecting hardware intended for use with CCCB cabling shall meet the requirements specified in � REF _Ref389443615 \* FORMATVERBINDEN �Table 5�

Table � SEQ Table \* ARABISCH �5� - Mechanical characteristics of connecting hardware

1�Mechanical characteristics��Units�Requirement�Component or test standard��1.1�Physical dimensions only�Unshielded��IEC ??����at outlet interface�Shielded��dimensions and gauging���1.2�Cable termination compatibility��1.2.1�Nominal conductor diameter��mm�0,5- 0,8�---��1.2.2�Conductor type�Patching/Jumpers��Stranded or solid conductors�---����Other��Solid conductors���1.2.3�Nominal diameter of insulated conductor�mm�0,7 - 1,6�8.3 of IEC 811-1-1��1.2.4�Number of conductors�Outlet��4�---����Other��( 2n (n = 1,2,3, ...)���1.2.5�Cable outer diameter�Outlet�mm�( 20 6)�8.3 of IEC 811-1-1����Other��N/A���1.2.6�Means to connect shield���See table ?? 7)�---��1.3�Mechanical operation (Durability)��1.3.1�Conductor termination��cycles�( 200 8)�Annex ??��1.3.2�Plug interface��cycles�( 750���NOTES

7)	If it is intended to use shielded cabling, care should be taken that the cross-connect is designed to terminate the shielding.�Note that there may be a difference between cross-connects designed to terminate balanced cables with overall shields only, as opposed to cables having both individually shielded elements and an overall shield.

8)	The durability requirement of 1.3.1 is only applicable to connections designed for more than a single termination operation (for example, those that are used to administer cabling system changes).��Electrical characteristics

Connecting hardware intended for use with CCCB cabling of a given category shall meet the corresponding performance requirements of � REF _Ref389443648 \* FORMATVERBINDEN �Table 6�

Connecting hardware shall be tested with each cable impedance that it is intended to support.

Table � SEQ Table \* ARABISCH �6� - Electrical characteristics of connecting hardware

2�Electrical characteristics at 20 �SONDZEICHEN 176 \f "Symbol"��C��Units�Frequency�kHz�Requirements�Component or test standard��2.1�Contact reliability�Outlet���IEC ??�����Other���na���2.2�Transmission performance��Connector category���2.2.1�Maximum attenuation 1)�dB�0,8��Annex A, A.2.3.1������1,0��������10,0��������100,0��������1000����2.2.2�Minimum NEXT loss 1)��dB�0,8��Annex A, A.2.3.2������1,0��������10,0��������100,0����2.2.3�Minimum return loss��dB�0,8��Annex A,  A.2.3.3������1,0��������10,0��������100,0����2.2.4�Input to output resistance�m�SONDZEICHEN 87 \f "Symbol"���d.c.�300�5.1 of IEC 189-1��2.3�Max. transfer impedance (Applicable only when an overall shield is present)�m�SONDZEICHEN 87 \f "Symbol"���1000�100 (f.f.s.)�18 of IEC 96-1��NOTES

3)	DC resistance is a separate measurement from the contact resistance measurements required in normative annex B. Whereas d.c. resistance is measured to determine the connector's ability to transmit direct current and low frequency sig�nals, contact resistance measurements are used to determine the reliability and stability of individual electrical connections.

4)	Although the IEC 96-1 test method is intended for coaxial cables, it may be applied to measurements on connectors used to terminate balanced cables with an overall shield when signal carriers are excited in a common mode.��CCCB outlet requirements

At each CCCB outlet a connector as given in � REF _Ref389443706 \* FORMATVERBINDEN �Figure 4 Connector at CCCB outlet�s shall be provide. Cables shall be terminated as specified in Figure ??.

Figure � SEQ Figure \* ARABISCH �4� Connector at CCCB outlet

(This illustration is a front view of the connector.)

Installation practices

The untwisted length in a cable element as a result of termination to connecting hardware should be short.

Grounding requirements and shield continuity considerations for cables with an overall shield are specified in clause ??.

Connecting hardware for transition points

General requirements

The following requirements apply to all connecting hardware used in branch boxes.

Mechanical characteristics

Connecting hardware intended for use branch boxes shall meet the requirements specified in � REF _Ref389445988 \* FORMATVERBINDEN �Table 7�.

Table � SEQ Table \* ARABISCH �7� - Mechanical characteristics of connecting hardware used in branches

1�Mechanical characteristics�Units�Requirements�Component or test standard��1.2�Cable termination compatibility��1.2.1�Nominal conductor diameter�mm�0,5 to 0,8�---��1.2.2�Conductor type�Patching/�jumpers��Stranded or solid conductor�---������Solid conductor���1.2.3�Nominal diameter of insulated conductor�mm�1,1 to 1,9 2)�8.3 of IEC 811-1-1��1.2.4�Number of conductors���(2n (n = 1,2,3, ...)���1.2.5�Cable outer diameter��mm��8.3 of IEC 811-1-1���������1.2.6�Shield performance�See table 24, row 2.3 4)�---��1.3�Mechanical operation (Durability)��1.3.1�Conductor termination�cycles�(200 5)�Annex A��NOTES

2)	Because it is not required for connecting hardware to be compatible with cables outside this range, special care shall be taken to ensure compatibility between cables with insulated conductor diameters as high as 2,4 mm (when used) and the connecting hardware they are used with.

4)	For shielded cables, care should be taken that the cross-connect is properly designed to terminate the shielding. Note that there may be a difference between cross-connects designed to terminate 150 �SONDZEICHEN 87 \f "Symbol"�� balanced cables with overall shields only, as opposed to cables having both individually shielded elements and an overall shield.

5)	The durability requirement of 1.3.1 is only applicable to connections designed for more than a single termination operation (such as those that are used to administer cabling system changes).���Electrical characteristics

Connecting hardware intended for use branches shall meet the requirements specified in � REF _Ref389444603 \* FORMATVERBINDEN �Table 8�

Table � SEQ Table \* ARABISCH �8� - Electrical characteristics of connecting hardware used in branches

2�Electrical characteristics��Units�Frequency�kHz�Requirement�Component or test standard��2.1�Contact reliability�������2.2�Transmission performance��2.2.1�Maximum attenuation 1)��dB�0,8�0,05�������1,0�0,05�������10,0�0,10�������100,0�0,15���2.2.2�Minimum NEXT loss 1)��dB�0,8�> 65�������1,0�> 65�������10,0�> 65�������100,0�62,4���2.2.3�Minimum return loss��dB�f.f.s.�f.f.s.�Annex A, A.2.3.3��2.2.4�Input to output resistance 1), 2)�m�SONDZEICHEN 87 \f "Symbol" \s 8���d.c.�f.f.s.�5.1 of IEC 189-1��2.3�Maximum transfer impedance 1) (Applicable only when an overall shield is present)�m�SONDZEICHEN 87 \f "Symbol" \s 8���1000�100 (f.f.s.)�18 of IEC 96-1 4f.f.s.��NOTES

2)	D.C. resistance is a separate measurement from the contact resistance measurements required in normative annex B. Whereas d.c. resistance is measured to determine the connector’s ability to transmit direct current and low frequency signals, contact resistance measurements are used to determine the reliability and stability of individual electrical connections.

3)	Although the IEC 96-1 test method is intended for coaxial cables, it may be applied to measurements on connectors used to terminate balanced cables with an overall shield, when signal carriers are excited in a common mode.��Cable requirements

Mechanical characteristics

Table � SEQ Table \* ARABISCH �9� - Mechanical characteristics of 100 �SONDZEICHEN 87 \f "Symbol"�� and 120 �SONDZEICHEN 87 \f "Symbol"�� balanced cables

�Cable characteristics�Units�Subsystem�Test method��1�Mechanical characteristics��Backbone�Horizontal���1.1�Diameter of conductor 1)�mm�0,4 to 0,8�f.f.s.��1.2�Diameter over insulated conductor 2)�mm�( 1,4 �8.3 of �IEC 811-1-1��1.3�Number of conductors in a cable element�per pair / per quad�1 / �2 ���1.4�Shield around cable element 3)��Optional. Refer to clause 10���1.5�Number of cable �pairs�( 2 �2, 4, n (n > 4) ����elements in a unit 4)�quads�1 �1, 2, n (n > 2) ���1.6�Shield around cable unit 3)��Optional���1.7�Number of cable units in a cable��( 14)���1.8�Shield around cable 3)��Optional. Refer to clause 9���1.9�Outer diameter of cable 5)�mm�( 90 �( 20 �8.3 of �IEC 811-1-1��1.10�Temperature range without mechanical degradation 6)�°C�installation: 0 to +50 �operation: -20 to +60��f.f.s.��1.11�Minimum bending radius for pulling during installation��8 times outer cable diameter��IEC 227-2��1.12�Minimum bending radius installed��6 (f.f.s.) times outer cable diameter�4 (f.f.s.) times outer cable diameter�f.f.s.��1.13�Pulling strength 7)�N/mm2�x Cu min�( 50�10 of IEC 794-1��1.14�Fire rating��as required by local regulation preferably IEC 332-3 (f.f.s.)�f.f.s.��1.15�Colour coding 8)��as required by local regulations preferably IEC 708-1���1.16�Cable marking��as required by local regulations or national specifications���NOTES

1)	Conductor diameters below 0,5 mm may not be compatible with all connecting hardware.

2)	Diameters over the insulated conductor up to 1,6 mm may be used if they meet all other performance requirements. These cables may not be compatible with all connecting hardware.

3)	If it is intended to use cables with shielding, care shall be taken that the connecting hardware is properly designed to terminate the shielding.

5)	Should be minimised to make best use of duct and crossconnect capacity (see clause 9).

	In case of under carpet cable the value is not applicable.�����6)	For certain applications (e.g. precabling buildings in cold climate) a cable with a lower temperature bending performance of -30 °C may be required.

7)	This is an indication for cable performance, installation needs are for further study. This results in a maximum pulling force of 50 N/mm2 times copper conductor cross-section, excluding shields if present.

8)	For cables with fewer cable elements than those specified by IEC 708, pair colours should be consistent with all pairs or quads specified starting from 1 up to the number of elements in the cable.�����Electrical characteristics

Table � SEQ Table \* ARABISCH �10� - electrical cable characteristics

�Link characteristics�Requirement�Test method���Electrical characteristics at 20 °C �Unit�kHz�����Characteristic impedance��SONDZEICHEN 87 \f "Symbol"��������Maximum d.c. loop resistance from distributor to outlet��SONDZEICHEN 87 \f "Symbol"���d.c.�25�5.1 of IEC 189-1 ���between any two outlets���50����Maximum capacitance�nF/��40����Maximum attenuation�dB/100 m�0,8�������1�������10�������100�������1000�����Minimum attenuation to cross talk ratio�������������������������������������������������Phase velocity of propagation�m/s�1�10�100��f.f.s.���Minimum near end�dB at 100  m�0,8��f.f.s.���crosstalk loss 2)��1�������10�������100�������1000�����Maximum resistance unbalance�%�d.c.�3�f.f.s.���Minimum longitudinal conversion loss�dB�64�N/A�ITU-T O.9���Maximum capacitance unbalance pair to ground�pF/100 m��0,8�or�1��28 of IEC 708-1�or 5.5 of

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

���������

1) International Electrotechnical Commission - Technical Committee 46

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

3) International Telecommunication Union - Telecommunications 

� When the use of the mains cabling for control purposes is marked here this does not mean the use of the mains cabling as a transmission media for low frequencies, but the routing of the mains via a controlling device, (switch, clock, ...) to the controlled device.

� In small?? premises it may be mor cost effective in the near fuute to still use mains directle switch the mains, connecte to mains switches.

� In small?? premises it may be mor cost effective in the near fuute to still use mains directle switch the mains, connecte to mains switches.
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