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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 ??. 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 
A
 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), 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 is described in:

soho: ISO/IEC JTC 1/SC 25/WG 3 N469 draft: 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 field
s
 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:

	users with an application independent generic cabling system for applications run in homes and in small business as well as 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 standardisation bodies with a cabling system which 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 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 SOHO providing

acceptable and compatible operation of these systems in the environment of  home, small office and home office premises

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 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 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.

�Information technology - Customer premises cabling (CPC) for Homes, Home Offices and Small Offices (SOHO)

Scope

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), 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.

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

This part of ISO/IEC ?? specifies:

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

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.

Note : The document supports applications using cabled media which need more than the power line. A number of applications like telephone, HBES can also use wireless techniques, this includes radio frequency and infra red, as well as power line carrier.

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 A
 for information
)

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

e)	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

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

EMC	

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

SOHO	Small office, home office

TE	Terminal equipment

TP	Transition Point

TR	Terminating resistor

Symbols

�EINBETTEN MSDraw ���



�EINBETTEN MSDraw ���

Applications

Wile 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.

Application groupings

Presently five kinds of cabling may be found in residential areas as indicated in � REF _Ref389026578 \* FORMATVERBINDEN �
Table 
2
�, besides special cabling between a PC and its printer, the hi-fi- controller and the sound boxes. The difference is caused by electrical codes, requirements concerning the electrical characteristics of the transmission links and the topology required or permitted by the applications e. g. the number of outlets to be served as well as permitted by the transmission technology used for by the application, e. g. point to point or bus.

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

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 - at least for a transient period - for HE

a generic infrastructure for SOHO presently consists of three link classes as outlined in � REF _Ref389026578 \* FORMATVERBINDEN �
Table 
2
�. In future the links class D and the coaxial linkd may be combined to links "(".  

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

Application�present cabling�Application group�Present links�Future links���mains�security�HES�Telephone�TV�special��HES class����mains supply�X������mains supply�����burglar alarm��X�����CCCB�I�(�(��fire alarm��X�����CCCB�I�(�(��lighting control�X��X����CCCB�I�(�(��building control�X��X����CCCB�I�(�(��appliance control�X��X����CCCB�I�(�(��intercom���X����CCCB
/ICT
�I�(�(��telephone����X���
C
CCB/
CT�II�D�(��computing����X��X�ICT�II�D�(��radio and TV  �����X�X�HE�III�coaxial�(��

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. F. i. 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 the applications which can be excluded from being connected at a specific premises or outlet. 

� REF _Ref389028903 \* FORMATVERBINDEN �
Table 
3
� 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.

The utmost flexibility is provided by precabling all the endpoints with all the links indicated for that outlet in � REF _Ref389028903 \* FORMATVERBINDEN �
Table 
3
�. In case certain applications can be excluded at least for thne next ten years the endpoints and links needed for these applications may be excluded from the planning.

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

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



Cabling topology

In cabling different levels of topology are to be found: the applications 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 routes between spaces and from entrances and outlets to spaces.

Topology for spaces and pathways

For each individual home and office there shall be a "central" equipment room to house the distributor and the equipment (intercom, PABX,    ) specific to this home/office.

In buildings with only one home or office or a home including a home office, this is the space were the building distributor is located.

In buildings with multiple homes and offices the building distributor hierarchically stands above the equipment room of the home or office. 

From the equipment room of the building there shall be a pathway leading to the equipment rooms of all homes and offices in such a way as not to give easy access from within a home or office to a cable serving another home or office.

Topology for cables

The cables shall be installed in form of a hierarchical star starting at the central distributor of the home or office and ending at the outlet for links class D and and at the room distribution point for links classes ( and coax.

As shown in � REF _Ref389040728 \* FORMATVERBINDEN �
Figure 
1
�the cables are routed as followes:

From building distributor star cabling to home / office distributors for all classes.

From home / office distributor to floor distributors for all classes.

From each floor distributor star cabling to each room for all classes.

Within each room star to all outlets possibly needed for ICT and for MM, when link ( is available.

Within each room bus to all other outlets for class (. Spurs to the bus are allowed. 

Within rooms were HE applications are envisage in addition to those outlets foreseen for this use a coaxial link.

It is permissible to combine two or more physical rooms e. g. bedroom, bathroom and dressing room to a logical room.

Larger rooms should be served by multiple room distributors. The number of power circuit serving the room may be helpful in this decision.



� EINBETTEN Word.Picture.6  ���

Figure � SEQ Figure \* ARABISCH �
1
� - Topology of pathwas and spaces

Note: in the backbone the same cable should be used for class ( links as for class D. 







Topology for links

The links class D shall be one to one home / office distributor to outlet. The links ( and ( may be shaped within the rooms as shown in � REF _Ref389037658 \* FORMATVERBINDEN �
Figure 
2
�

��EINBETTEN MSDraw  \* FORMATVERBINDEN���

Figure � SEQ Figure \* ARABISCH �
2
� - Link topology permissable for class ( and (

�



Editors note: that ring has to be opened but I can not do it

Minimum configuration

Outlets

The minimum of outlets for the SOHO cabling is determined with help of � REF _Ref389028903 \* FORMATVERBINDEN �
Table 
3
� by excluding those applications, which are highly unlikely ever to be used at that premises.

Note: Outlets which, due to regulatory issues may also be excluded in case a dedicated network is implemented straight away. In case such application is envisaged for the future it is advisable to include these outlets in the SOHO cabling since a change of regulation which gives the opportunity to exploit the generic infrastructure may be quite likely.

A minimum of two pairs (one quad) of class D or ( shall go to each outlet which is not limited to CCCB applications.

A minimum of two pairs (one quad) of class ( shall service all the other outlets envisaged for the fields of application likely to be used.

Two coax links shall service those outlets used for HE applications.

Entrances

From each (possible) entrance cables of sufficient count and performance shall be installed to the building's equipment room. In case an entrance is not used, a pathway which allows easy installation of such a cable also meets this requirement.

Backbones

The number of pairs in the cable from home / office distributor to the room connection point shall allow a precabling of the building in such a way that the room connection point is not used as a point of administration.  

Thus four pairs (for class D) shall go from the home / office distributor to each outlet precabled for ICT and MM. From the same point two pairs (also for class D or () and two coaxial cables shall go to the room connection point where the individual busses start.

Maximum configuration

Class (

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

editors note actually this should be replaced by msec.

Class D and (

The maximum distances are specified in ISO/IEC 11801. There is no limit to the number of outlets supported by a distributor.

Coax class

Ffs.

Minimum requirements for components

Connectors

Ffs

Cross connects

Ffs

Cables

Class (

Dialectical strength: 4 kV for 1 min @ 50 Hz

Insulation resistance: 5 M( @ 500 V

Bending radius: 

ffs.



�Annex A Link performance (informative)

The link performance is specified in the cabling standards for the different groups of application. For convenience they are recorded in � REF _Ref389034780 \* FORMATVERBINDEN �
Table 
4
�.

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

Link characteristics�Cabling links class�Test method���Electrical characteristics at 20 °C �Units�MHz�(�D�(�coax����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�0,772����������1����������4����������10����������16����������20����������31,25����������62,5����������100��������Minimum attenuation to cross talk ratio����������������������������������������������������������������������Maximum propagation delay��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�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�3 400 ffs��28 of IEC 708-1�or 5.5 of

IEC 189-1���Maximum transfer �m�SONDZEICHEN 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�SONDZEICHEN 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

���������
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