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ITU-T Technical Paper 

1 Introduction

ITU-T Study Group 6 is entitled "Outside plant and related indoor installations" and is responsible for studies on the outside plant and related indoor installations covering:

· construction of all types of terrestrial cable for public telecommunications, including marinized terrestrial cables and the associated hardware (closures, connectors, cabinets, poles, etc.); 

· construction and maintenance of the telecommunication infrastructure. This includes interoffice, access and related building and home cable and hardware installations;

· installation, jointing and termination of cables;

· protection of the environment from the deployment of telecommunication related cable, hardware and equipment in the outside plant;

· protection from corrosion and other forms of damage from environment impact, except electromagnetic processes, of cables for public telecommunications and associated structures;

· protection against fire of telecommunication buildings and outside plant;

· procedures for safety of personnel.

Since the beginning of this study period, the responsibility for studies involving all physical aspects of outside plant has extend its scope to cover also building and home installations, addressing construction, installation and maintenance of the cable plant, including internal cabling and hardware for termination purposes. 

Within this framework, Study Group 6, addressing also reliability and security aspects, handles cable performance, field deployment and integrity of installations also for mixed transmission media, such as hybrid fibre/copper cables and novel media, such as plastic optical fibre cables.

In this way, the complete chain of cables for interoffice, access and related buildings and home applications can be standardized.

Study Group 6 will takes also care of the aspects related to the deployment of new services on existing copper network, such as co-existence of different services from different providers in the same cable and positioning of components (e.g. xDSL filters) inside the central office main distribution frame, including also the need to provide performance requirements of new copper pair cables designed to support higher bandwidth.

This activity is strictly related to the continuation of studies on the local loop unbundling (LLU) with the scope to provide all the correct technical solutions needed to assure network integrity and interoperability, the easy use of equipment and access security in a context where operators can interact without affecting the quality of service defined by regulatory and administrative issues. 

The activity on the construction of infrastructures addresses the investigation and standardization of all new techniques that allow faster, cost-effective and safer cable installation, also taking into account environmental issues such as the reduction of excavation, the problem for traffic, the generation of noise.

Continued strong cooperation with ITU-T Study Group 15, IEC TCs 46 and 86 and ISO/IEC JTC 1 SC25 with the relevant subcommittees is foreseen.

Study Group 6 has in its mandate all the activities of support to developing countries, and especially least developed countries, with the organization of study group meetings and workshops in the ITU regions, in cooperation with local entities. Further involvement of ITU regions is envisaged with the possible setting up of regional working groups (in accordance with resolutions of and Plenipotentiary Conference Resolution 123 and WTSA-04 Resolutions 44 and 54) with the aim of highlighting specific needs and submitting contributions to Study Group 6.

2 SG 6 trajectory until today

Today's SG 6 has its origins back in 1957 when CCITT Study Group 6 was established under the chairmanship of Mr. H.L. Halström (Denmark), and dealt with "Protection and specifications of cable sheaths and poles". It was renumbered as CCITT Study Group VI in 1961. In 1969, Mr J.R. Walters (United Kingdom) took over as chairman of the SG, and then Mr. J. Pritchett (United Kingdom) in 1977, and Mr. K. Nikolski (USSR) in 1981. In 1985, the SG was renamed to "Outside plant", still under Mr Nikolski chairmanship. At the dawn of the CCITT era, the study group became ITU-T SG VI, and retained its title and chairman. In 1997, Mr. Molleda (Spain) took over the chairmanship until 2000, when he was succeeded by Mr. J. R. Osterfield (United Kingdom). Mr F. Montalti (Italy) became the chairman of the SG in 2001. In 2005, the SG changed its name to Outside plant and related indoor installations.

3 SG 6 relationship with other standardization bodies

3.1 ITU-T Study Group 5 (Protection against electromagnetic environment effects)
Study Group 5 is the responsible group in ITU-T for studies relating to protection of telecommunication networks and equipment from interference and lightning.

It is also responsible for studies related to electromagnetic compatibility (EMC), to safety and to health effects connected with electromagnetic fields produced by telecommunication installations and devices, including cellular phones.

3.2 ITU-T Study Group 15 (Optical and other transport network infrastructures)

Study Group 15 is the focal point in ITU‑T for the development of standards on optical and other transport network infrastructures, systems, equipment, optical fibres, and the corresponding control plane technologies to enable the evolution toward intelligent transport networks. This encompasses the development of related standards for the customer premises, access, metropolitan and long haul sections of communication networks.

Question 5/15 “Characteristics and test methods of optical fibres and cables” and Question 10/15 “Optical fibres and cables for the access network to and in buildings and homes” includes the following areas of standardization: description and testing of basic single-mode and multimode fibre types, with parameter tables describing the variations within each of the basic types and the definitions of parameters and associated test methods for geometrical, transmission, mechanical and reliability characteristics. 

It relates with ITU-T SG 6 on cables issues, field deployment, and monitoring the integrity of installations.

Question 7/15 “Characteristics of optical components and subsystems” deal with the standardization of active, passive and hybrid or dynamic optical components and devices. These components and devices find applications in local access networks, interoffice and long distance networks, and in submarine networks. Functions differ with the application. This Question addresses the high level need expressed by the system Recommendations and network operators. It serves as an interface to the component level standards generated outside of ITU-T in organizations such as IEC.

It relates with ITU-T SG 6 on physical aspects of outside plant for optical amplifiers and for active and passive optical components

SG 6 also substantially contributed to the preparation and update of G-series Supplement 40 (Optical fibre and cable Recommendations and standards guideline).

3.3 IEC Technical Committee 46 (Cables, wires, waveguides, R.F. connectors, R.F. and microwave passive components and accessories)

TC 46 role is to establish and maintain standards for the terminology, design, characteristics, related test methods and requirements for quality assessment of metallic conductors, wires, waveguide, r.f. connectors, r.f. and microwave passive components and accessories for analogue and digital transmission systems and equipment for communication networks and cabling Note: Magnetic components and ferrite devices covered by the scope of TC 51 will not be dealt with by this technical committee.

Its structure comprises three Working Groups and three Subcommittees:
· WG 5: Screening effectiveness
· WG 6: Passive Intermodulation Measurement (PIM)
· WG 9: Metallic Cable Assemblies for ICT
· SC 46A Coaxial cables
· SC 46C Wires and symmetric cables
· SC 46F RF and microwave passive components
3.4 IEC Technical Committee 86 (Fibre optics)
TC 86 role is to prepare standards for fibre optic systems, modules, devices and components intended primarily for use with communications equipment. This activity covers terminology, characteristics, related tests, calibration and measurement methods, functional interfaces, optical, environmental and mechanical requirements to ensure reliable system performance using appropriate quality assessment procedures.

Its structure comprises two Working Groups, one Joint Working Group and three Subcommittees:

· WG 1: Terminology and symbology
· WG 4: Fibre optic test equipment calibration
· JWG 9: Optical functionality for electronic assemblies
· SC 86A Fibres and cables
· SC 86B Fibre optic interconnecting devices and passive components
· SC 86C Fibre optic systems and active devices
There is some relationship with IEC Sector Board 4 by way of SG 6 relationship with TC 86.

3.5 ISO/IEC JTC 1/SC 25 (Interconnection of information technology equipment)

JTC 1/SC 25 role is to prepare standards for  microprocessor systems, and of interfaces, protocols architectures and associated interconnecting media for information technology equipment and networks, generally for commercial and residential environments, to support embedded and distributed computing environments, storage systems and other input and output components. Presently standards are available for generic (cabling) infrastructure for customer premises like office premises, industrial premises and data centres, for home and building control systems; for intelligent homes; for distributed computing like Fibre Channel, SCSI, storage management; and for microprocessor systems. This activity covers terminology, architecture, performance characteristics, interfaces and protocols.

JTC 1/SC 25 being primarily a systems committee works in close cooperation with the committees in charge of components and subsystems that are used for systems specified by SC 25 on the one side and with the committees responsible for applications and equipment using these systems, including ITU-T.

Its structure comprises three Working Groups, one project team:

WG 1: home electronic systems

WG 3: customer premises cabling

WG 4: Interconnection of Computer Systems and Attached Equipment

PTTT: Project team for terminology and taxonomy (This PT shall be entertained together with ITU-T and has the task to support development of a consistent set of standards for the intelligent home unaware of the origin of the standard.)

4 Functional grouping of SG 6 Recommendations

	Category
	Applicable Recommendations

	General
	L.1, L.55

	Infrastructure
	L.11, L.35, L.38, L.39, L.44, L.48, L.49, L.54, L.57, L.61, L.64, L.70, L.73, L.74

	[General] Cable construction
	L.3, L.4, L.5, L.14, L.16, L.27, L.28, L.46, L.60

	Optical fibre plant
	L.10, L.12, L.13, L.26, L.29, L.30, L.31, L.34, L.36, L.37, L.43, L.50, L.51, L.56, L.58, L.59, L.67, L.77, L.78, L.79

	Metallic cable plant
	L.9, L.18, L.19, L.62, L.75, L.76

	Operation and maintenance (OAM)
	L.6, L.7, L.8, L.25, L.32, L.33, L.40, L.41, L.53, L.66, L.68, L.69, L.80

	Environment and safety
	L.2, L.20, L.21, L.22, L.23, L.24, L.45, L.63

	Plant design
	L.15, L.17, L.42, L.47, L.52, L.65, L.71, L.72


Note ‑ G-Series Supplement 40 contains a map of the various L-Series Recommendations with other technologies.

5 Brief description of the application of SG 6 Recommendations

	L.1
	Construction, installation and protection of telecommunication cables in public networks (1988)
Summary

L.1 suggests that Administrations should consider the information provided in the CCITT manual entitled: Outside plant technologies for public networks when selecting and installing cables in the outside plant for public networks.

	L.2
	Impregnation of wooden poles (11/1988)
Summary

L.2 recommends that the CCITT manual entitled The preservation of wooden poles carrying overhead telecommunication lines, ITU, Geneva, 1974, be taken into consideration when installing wooden poles, with some information on impregnation processes. The current version of the manual is based on a first draft drawn up in 1968-1972 by the Argentine Administration amended and completed on the basis of information supplied by the Administrations of Australia, Austria, Chile, France, Italy, Federal Republic of Germany, United Kingdom and Switzerland. The manual is currently under a review process by SG 6. 

	L.3
	Armouring of cables (11/1988)

Summary

This Recommendation covers various factors concerning armouring of telecommunications cables: type and choice of armouring and the protection they provide, when to use tape and wire armouring, the armouring for main cables and aspects related to the through-connection of armouring, when armouring can be omitted. It also has considerations for tropical countries and protection against corrosion, rodents and insects.

	L.4
	Aluminium cable sheaths (11/1988)

Summary

This Recommendation lists the advantages of aluminium over lead for telecommunication cable sheaths, describes the various types of aluminium sheaths, the protective coverings used, explains issues concerning jointing of aluminium sheaths and gives guidance on cathodic protection.

	L.5
	Cable sheaths made of metals other than lead or aluminium (11/1988)

Summary

This Recommendation describes construction and deployment issues concerning the use of metallic sheath as an alternative to a lead or aluminium sheath.

	L.6
	Methods of keeping cables under gas pressure (11/1988)

Summary

Many improvements in service are made possible by protecting telecommunication cables against the ingress of moisture when the sheath is perforated or damaged. To ensure that the circuits remain free of interruption until repairs can be completed, L.6 recommends that Administrations recognize the utility of following the advice given in the manual Protection of telecommunication cables by pressurization, ITU, Geneva, 1970.

	L.7
	Application of joint cathodic protection (11/1988)

Summary

Joint cathodic protection of several underground metallic structures provides for corrosion protection of these structures by means of common protective devices. A joint protection system for several underground metallic structures is composed of electrical bonds between the structures and of common protective devices complying with cathodic protection and electrical drainage requirements. Joint protection techniques enhance the reliability of buried structures, improve efficiency of cathodic protection devices and also reduce total investment and maintenance costs of the protective system. L.7 specifies conditions for application of joint cathodic protection, for electrical bonds, and guidelines on monitoring the performance of joint cathodic protection devices.

	L.8
	Corrosion caused by alternating current (11/1988)

Summary

L.8 provides general considerations and guidance concerning corrosion caused by stray alternating current in metallic elements located in the outside plant and industrial installation.

	L.9
	Methods of terminating metallic cable conductors (11/1988)
Summary

Metallic cable conductor terminations are installed at various locations within the cable network. This Recommendation describes the various types of metallic cable termination and their use, and lists the requirements for cable termination devices and for main distribution frame terminating devices.

	L.10
	Optical fibre cables for duct and tunnel application (12/2002)

Summary

This Recommendation describes characteristics, construction and test methods of optical fibre cables for duct and tunnel application. First, in order that an optical fibre demonstrates sufficient performance, characteristics that a cable should possess are described. Then, the method of examining whether the cable has the required characteristic is described. Required conditions may differ according to installation environment. Therefore, detailed conditions of experiments need to be agreed between a user and a supplier on the basis of the environment where a cable is used.

	L.11
	Joint use of tunnels by pipelines and telecommunication cables, and the standardization of underground duct plans (11/1988)

Summary

Duct tunnels and trenches are constructions containing one or generally more ducts belonging to different networks. Tunnels which can be inspected (inspectable tunnels) include one or more gangways for initial assembly work and for subsequent control, maintenance and repair operations. This Recommendation provides guidance applicable to tunnels and their routing, provides elements for the elaboration of an installation safety plan, provides guidance for the construction of tunnels and for the development of standardized plans for underground ducts in tunnels used jointly for pipelines and telecommunication cables

	L.12
	Optical fibre joints (05/2000) draft 11/2007

Summary

Splices are critical points in the optical fibre network, as they strongly affect not only the quality of the links, but also their lifetime. In fact the splice shall ensure high quality and stability of performance with time. High quality in splicing is usually defined as low splice loss and tensile strength near that of the fibre proof-test level. Splices shall be stable over the design life of the system under its expected environmental conditions.

At present two technologies, fusion and mechanical, can be used for splicing glass optical fibres and the choice between them depends upon the expected functional performance and considerations of installation and maintenance. These splices are designed to provide permanent connections.

	L.13
	Performance requirements for passive optical nodes: Sealed closures for outdoor environments (04/2003)

Summary

This Recommendation refers to passive optical nodes in outdoor environments. It deals with the design of the closure housing as well as the fibre organizer taking into account mechanical and environmental characteristics as well as the characteristics of the optical fibre organizer.

The following elements were added for this revision:

–
a test plan for the performance evaluation of sealed optical closures in 2 basic environments: underground (OS) or above ground (OA);

–
the simulation of the effect of interventions related to network maintenance.

Appendices were added:

–
a checklist for a systematic product characterization according to L.51;

–
a list of additional requirements to reflect special environments (e.g., tunnels) or local conditions.

	L.14
	Measurement method to determine the tensile performance of optical fibre cables under load (07/1992)

Summary

Various cable constructions are based on a concept in which the cable will have a certain strain margin. This Recommendation defines a method for the direct measurement of the tensile performance of optical fibres. This method can provide information on both the maximum allowable pulling force for field installation, as well as information about the strain margin of the cable. The method is based on the phase shift of a modulated signal launched into the fibre.

	L.15
	Optical local distribution networks - Factors to be considered for their construction (03/1993)

Summary

The existing local distribution network for customer access consists almost entirely of copper pairs for all countries. However, the progress in the application of optical plant technology to local distribution networks has provided substantial experimental experience in several countries. This has been taken into account to determine some of the factors to be considered for construction of optical local distribution networks. Network architectures need to be determined taking into consideration both operational and maintenance system requirements. This Recommendation sets out practical advice on choice and use of optical plant for the construction of optical distribution networks. Several architectures are described in the Annex to this Recommendation to assist in understanding the selection of hardware. The advice given is based on the experience gained mainly from early applications and the user should be aware that rapid progress will lead to early revision of this Recommendation.

	L.16
	Conductive plastic material (CPM) as protective covering for metal cable sheaths (03/1993)

Summary

With reference to Recommendation K.29 “Coordinated protection schemes for telecommunication cables below ground”, in which conductive plastic coverings are considered, the present Recommendation is based on the experience made available by several Administrations as far as CPM protective coverings are concerned. This Recommendation refers to conductive plastic material as protective covering for metal cable sheaths as actually used by administrations and operating agencies, details physico-chemical properties of CPM coverings and main field performances of cables, and provides advice on economic criteria for the applications of CPM coverings.

	L.17
	Implementation of connecting customers into the public switched telephone network (PSTN) via optical fibres - ITU-T (06/1995)

Summary

This Recommendation provides guidance for the Implementation of connecting customers into the public switched telephone network (PSTN) via optical fibres.

	L.18
	Sheath closures for terrestrial copper telecommunication cables - ITU-T (10/1996)
Summary

This Recommendation deals with the design of cable sheath closures for copper cables used in telecommunication networks, in duct, tunnel, buried surface troughing and aerial installations, and with mechanical and environmental characteristics of sheath closures for copper cable.

	L.19
	Multi-pair copper network cable supporting shared multiple services such as POTS, ISDN and xDSL (11/2003)
Summary

This Recommendation describes some general considerations on the introduction of new services and systems, such as ISDN and xDSL, to be supported by the access network. Some requirements for the Digital Local Line characteristics are also given, as a factor contributing to the provision of good quality of service to the users. Furthermore, some issues for the use of multi-pair copper network cable supporting shared multiple services such as ISDN/xDSL are also described.

	L.20
	Creation of a fire security code for telecommunication facilities - ITU-T (10/1996)

Summary

This Recommendation provides guidance for the Creation of a fire security code for telecommunication facilities including the skeleton for the document and describes conditions to which the design of new buildings and the adaptation of existing buildings should comply.

	L.21
	Fire detection and alarm systems, detector and sounder devices - ITU-T (10/1996)

Summary

In order to protect property and, when applicable, life, protective fire detection and alarm systems can be installed to initiate a number of different activities, including the detection and location of a fire, provision of assistance to contain and/or extinguish the fire, emergency evacuation procedures, and summoning of fire-fighting forces. This Recommendation describes the different types of detectors and provides guidance for the design of installation of detector fire detection and alarm systems. The Appendices to the Recommendation describe the experience of a number of countries.

	L.22
	Fire protection - ITU-T (10/1996)

Summary

This Recommendation describes various aspects that should be considered for fire prevention in telecommunications installation facilities, including reduction of the fire-load coefficient, division of the building into compartments (fire sectors) to reduce and delay the spread of fire, and collection of fire statistics, and the definition of a disaster recovery plan. The Appendices to the Recommendation describe the experience of a number of countries.

	L.23
	Fire extinction - Classification and location of fire extinguishing installations and equipment on premises - ITU-T (10/1996)

Summary

The different functions taking place in a telecommunication building generates possibilities and provides strong causes for fires on the premises. Fire extinction action involves concentrating the fire fighting at the origin of the fire inside the building itself using a choice of extinguishing systems. This Recommendation provides guidance for the classification and location of fire extinguishing installations and equipment on premises. The Appendices to the Recommendation describe the experience of a number of countries.

	L.24
	Classification of outside plant waste (10/1996)

Summary

There is a very considerable amount of outside plant waste, some of which includes products that may be considered to be dangerous, toxic or ecotoxic. This Recommendation describes a method by which natural or man-made wastes can be classified as Toxic and Dangerous Waste (TDW).

	L.25
	Optical fibre cable network maintenance - ITU-T (10/1996)

Summary

This Recommendation provides a classification of optical fibre cable network maintenance functions and describes in its Appendices the experience of various countries.

	L.26
	Optical fibre cables for aerial application (12/2002)

Summary

This Recommendation describes characteristics, construction and test methods of optical fibre cables for aerial application but does not apply to Optical Fibre Ground Wire (OPGW) cables. First, in order that an optical fibre demonstrates sufficient performance, characteristics that a cable should possess are described. Then, the method of examining whether the cable has the required characteristic is described. Required conditions may differ according to installation environment. Therefore, detailed conditions of experiments need to be agreed between a user and a supplier on the basis of the environment where a cable is used.

	L.27
	Method for estimating the concentration of hydrogen in optical fibre cables (10/1996)

Summary

Considerable experience has been gained using optical fibre cables in terrestrial and subsea applications showing that optical fibres provide a stable transmission medium and there are situations where the concentration of hydrogen within a cable can rise to a sufficiently large value to cause the optical loss of the fibre to increase (see Appendix III). Therefore, there is a need to determine the build‑up of hydrogen in a cable by considering the ways that hydrogen can be generated within it. This Recommendation describes methods for estimating the concentration of hydrogen in optical fibre cables.

	L.28
	External additional protection for marinized terrestrial cables (10/2002)

Summary

This Recommendation describes the external protection devices which can be utilized during/after the laying or during/after the reparation of Marinized Terrestrial Cables (MTC). A marinized terrestrial cable is an underwater optical fibre cable, based on a conventional multi-fibre terrestrial cable core construction and protected to withstand the marine environment. It is designed for unrepeatered applications, that is, without underwater line amplifiers, hence without the need of power feeding for submerged equipment and has been tested for use in non-aggressive shallow waters, with a varying repair capability. The difference with respect to a repeaterless submarine cable can be found in the definition given in ITU-T Rec. G.972.

Cables are designed with a predicted lifetime, taking into account either cable replacement or a certain number of repairs. For shallow-water cables, the probability of failures is higher than for deep-water application due to environmental phenomena (for example, sea-wave motion, underwater earthquakes and landslides, etc.) and human activities affecting the seabed (for example, fishing, laying and maintenance of other services and cables).

In addition to the various armour usually adopted for the cable construction – for example Rocky Armour (RA), steel wire armouring such as single armour (SA) or double armour (DA), additional external protections could be adopted if needed. Such protections can be applied both approaching the coast in shallow water and on shore in the portion between the water edge and the Beach Joint, or along the cable route where external factors or seabed features could damage the cables.

	L.29
	As-laid report and maintenance/repair log for marinized terrestrial cable installation (01/2002)

Summary

This Recommendation describes the documentation/information that Companies, involved in the installation, maintenance/repair of Marinized Terrestrial Cables, should provide to the Purchasers. In proximity of the landing points there are often many cables coming from various routes. In the shore-end portions, the cables and related protections such as burials, articulated steel pipes, etc. are closer and closer. Moreover, often the actual route is quite different from that foreseen as the laying reference route, as designed according to the various surveys, and the related documents are not updated. This situation could negatively affect subsequent installations and maintenance operations of cables and other services. In order to update charts, the national hydrographical institute, or any other local Authority, has to be provided with the as-laid and as-built cable route information both after completion of the installation works, and after any repair if significant route changes occur. This will enable the proper design of project routes for future underwater services and cables, and allow safe maintenance activities over existing lines so that overlaying and plants damage can be avoided. 

The companies in charge of the installation of cables in shallow waters, especially close to the landing points of sea, lake and river shores, should provide the Purchasers with an As-laid Report after the completion of the work and a Maintenance/Repair Log after any repair or replacement.

	L.30
	Markers on marinized terrestrial cables (10/1996)

Summary

A marinized terrestrial cable is an underwater optical fibre cable construction, based on a conventional multi-fibre terrestrial cable core protected to withstand the marine environment, designed for unrepeated applications and tested for use in non-aggressive shallow waters, with a varying repair capability. Cable markers are applied during cable manufacture and are used for length measurement purposes during laying, maintenance and/or recovery. Markers also warn of approaching joints and transitions. 

This Recommendation addresses markers for land cables that part of marinized terrestrial cables are and marinized terrestrial cables concerning: the type of markers, marker material, distance marker, factory joint marker, warning markers, transition marker, and full line joint markers. L.30 also describes requirements for numbered and lettered tapes and indicates the possibility of alternative markers

	L.31
	Optical fibre attenuators (10/1996)

Summary

This Recommendation describes the main features of optical attenuators, in terms of types, field of application and configurations.

Moreover, this Recommendation examines the optical, mechanical and environmental characteristics of optical fibre attenuators, advising on general requirements and testing methods.

	L.32
	Protection devices for through-cable penetrations of fire-sector partitions (10/1998)

Summary

This Recommendation describes the protection of cables by means of incombustible materials and provides information on the classification and characteristics of the sealing materials. Appendix I contains examples of methods used to apply such systems in fire-sector barriers.

	L.33
	Periodic control of fire extinction devices in telecommunication buildings (10/1998)

Summary

This Recommendation considers the maintenance and control of fixed installations and portable extinguishers. It describes the procedures for inspection, maintenance and discharge testing of fixed water, CO2 and Halon 1301 installations, and portable extinguishers.

	L.34
	Installation of Optical Fibre Ground Wire (OPGW) cable (10/1998)

Summary

The Recommendation refers to Optical Fibre Ground Wire Cable (OPGW) installation. It deals with the factors that should be considered in determining the characteristics of this type of cable, the apparatus that should be used, the precautions that should be taken in handling the reels and the method that should be used to string the cable and joint it.

	L.35
	Installation of optical fibre cables in the access network (10/1998)

Summary

The Recommendation gives information about the methodologies recommended to install fibre optic cables in the access network. In particular, it gives guidance for installation in ducts, aerial installation and directly buried cables. Appendix I provides the experiences of nine countries on this matter.

	L.36
	Single mode fibre optic connectors (10/1998) draft 11/2007

Summary

This Recommendation describes the main features of fibre optic connectors, in terms of types, fields of application, configurations and technical aspects. Further, this Recommendation examines the optical, mechanical and environmental characteristics of fibre optic connectors, advising on general requirements and test methods.

While taking into account Recommendation G.671 as far as the transmission parameters are concerned, this Recommendation is based on the most recent work carried out within IEC 86B Working Groups 4, 6 and 7, namely the IEC 61753-series.

	L.37
	Fibre optic (non-wavelength selective) branching devices (02/2007)

Summary

This Recommendation describes the main features of fibre optic branching devices in terms of types, field of application, configurations, and technical aspects.

Furthermore, this Recommendation describes the requirements of the mechanical, environmental and physical performance and reliability for optical branching components, which are stipulated in ITU-T Recommendation G.671 with regard to the optical performance of PONs, advising on general requirements and test methods.

	L.38
	Use of trenchless techniques for the construction of underground infrastructures for telecommunication cable installation (09/1999)

Summary

This Recommendation describes the main techniques which allow installation of underground telecommunication network infrastructures minimizing or eliminating the need for excavation. These techniques, commonly known as trenchless or no-dig techniques, create a horizontal bore below the ground in which the underground infrastructure (ducts, pipes or direct buried cables) can be placed.

Trenchless techniques can reduce environmental damage and social costs and at the same time, provide an economic alternative to open-trench methods of installation.

After a description of the available techniques, this Recommendation examines the different kinds of work that are performed, the preliminary operation that shall be carried out, the drilling operation and the installation procedure advising on general requirements.

	L.39
	Investigation of the soil before using trenchless techniques (05/2000)

Summary

This Recommendation describes the main techniques that allow an investigation of the soil in order to get information about the position of buried objects and the nature of the ground. This data is necessary to plan the execution of work using trenchless techniques and to optimize the drilling path thus avoiding the risk of damage to both the existing infrastructures and the drilling equipment; hence preventing drilling failures due to obstacles or ground characteristics.

This Recommendation gives advice on general requirements of the three different phases in which the investigation work can be divided: preliminary operations, an on-site survey and the output of utility maps.

	L.40
	Optical fibre outside plant maintenance support, monitoring and testing system (10/2000)

Summary

Outdoor optical fibre maintenance is important to create networks and to maintain their reliability. As traffic increases, higher capacity fibre cables are installed. Recently, optical fibre cables with over 100 cores have become common, so many transmission systems use the same optical fibre cable. Minimal levels of maintenance and testing are required to provide high reliability and quick response.
After a cable is installed, functions like fibre monitoring and control have to be done without interfering with the data transmission signals. By monitoring dark fibres (that is, without signal traffic) an indication is given of the performance of the in-service fibres as the degradation and breaks that a cable undergoes affects all fibres in the same way. Nevertheless greater reliability is achieved by monitoring the fibres with traffic. Also fibre identification is important to control fibre networks because several fibres may have to be chosen from within a cable, even if the cable has many fibres in-service.

	L.41
	Maintenance wavelength on fibres carrying signals (05/2000)

Summary

This ITU-T Recommendation assigns the wavelengths for fibre identification, fault location and maintenance monitoring that may be used to manage the physical plant. The maintenance wavelength assignment has a close relationship with the transmission wavelength assignment selected by Study Group 15.

	L.42
	Extending optical fibre solutions into the access network (05/2003)

Summary

This Recommendation describes the optical access network to be used in the design and construction of fibre to the home (FTTH). It deals mainly with access network architectures, and the upgrading of optical networks to optical access networks.

	L.43
	Optical fibre cables for buried application (12/2002)

Summary

This Recommendation describes characteristics, construction and test methods of optical fibre cables for buried application. First, in order that an optical fibre demonstrates sufficient performance, characteristics that a cable should have are described. Then, the method of examining whether the cable has the required characteristic is described. Required conditions may differ according to the installation environment. Therefore, detailed conditions of experiments need to be agreed upon between a user and the supplier on the basis of the environment where a cable is used.

	L.44
	Electric power supply for equipment installed as outside plant (10/2000)

Summary

This Recommendation describes the provision of electric power supply for outside plants of telecommunication networks. It deals with the methods of power feeding and backup systems.

	L.45
	Minimizing the effect on the environment from the outside plant in telecommunication networks (10/2000)

Summary

This Recommendation details the methodology adopted in order to minimize the effects (e.g. energy and CO2) caused by the use of outside plant in the environment. This is based on life-cycle analysis, that is, cradle to the grave ownership of the products.

	L.46
	Protection of telecommunication cables and plant from biological attack (10/2000)

Summary

This Recommendation describes biological attacks and countermeasures for protection of telecommunication cables. It deals with the kinds of biological attack, weakness of cables, features of damage, and considers alternative ways of protecting the plant including dependence on cable position.

	L.47
	Access facilities using hybrid fibre/copper networks (10/2000)

Summary

This Recommendation gives information and guidelines about access facilities using HFC ("Hybrid Fibre/Copper") networks.

HFC networks are necessary for the future introduction of multimedia services with several broadband applications. HFC networks offer more chances of use as only pure networks for telecommunication or for CATV (Cable Television) distribution. Additional services as Pay-TV, Pay-per-View, Video-on Demand, home-banking, -working, -shopping and Internet access can be offered by means of these networks.

HFC networks represent also a step in the evolution process to GII (Global Information Infrastructure), that means a connection between CATV, telecommunications, data and mobile networks. 

Appendix II provides examples of HFC networks.

	L.48
	Mini-trench installation technique (03/2003)

Summary

This Recommendation describes the so-called mini-trenching technique, that allows the installation in small trenches of underground optical cables in ducts or directly buried copper cables. The advantages of this technique over conventional cable laying technologies lie essentially in its speed of execution, lower cost, significantly lower environmental impact and limited disruption to road traffic and, as a consequence of the previous items, easiness in obtaining permits for the taking over of public area.

	L.49
	Micro-trench installation technique (03/2003)

Summary

This Recommendation describes the so-called micro-trenching technique, that allows installing underground cables at a shallow depth, in small grooves. The advantages of this technique over conventional cable laying technologies lie essentially in its speed of execution, lower cost, significantly lower environmental impact and limited disruption to road and, as a consequence of the previous items, easiness in obtaining permits for the occupation of public area.

	L.50
	Requirements for passive optical nodes: Optical distribution frames for central office environments (11/2003)

Summary

This Recommendation deals with general requirements for optical distribution frames (ODF) in a central office environment.

	L.51
	Passive node elements for fibre optic networks - General principles and definitions for characterization and performance evaluation (04/2003)

Summary

This Recommendation contains the general principles for generating performance requirements for passive optical nodes. It describes the product and performance parameters necessary to characterize a nodes' capabilities and features. It also summarizes the general requirements that are applicable for all types of passive nodes throughout the entire optical network.

The annex contains a description of the applicable environmental classes, while the appendices contain a description of optical test sample construction, test methods for simulating an intervention at a node and a checklist for facilitating the definition of nodes in optical access networks.

	L.52
	Deployment of Passive Optical Networks (PON) (05/2003)

Summary

This Recommendation describes the deployment of passive optical networks (PON) for the design and construction of optical access networks for fibre to the home (FTTH).

	L.53
	Optical fibre maintenance criteria for access networks (05/2003

Summary

This Recommendation deals with optical fibre maintenance criteria for access networks. It describes the fundamental requirements, maintenance section, testing and maintenance items, and methods for developing a suitable guide to maintaining point-to-multipoint and ring optical networks, respectively.

	L.54
	Splice closure for marinized terrestrial cables (MTC) (02/2004)

Summary

This Recommendation refers to both the design and the main characteristics that an underwater splice closure for MTC should have in order to be suitable for this application, as well as to guarantee the expected lifetime of the whole transmission link.

This Recommendation provides the tests for characterization and evaluation of the underwater splice closures performance, including mechanical integrity and optical stability of the product simulating the effect of the environment (water), as well as interventions related to installation and network maintenance.

	L.55
	Digital database for marine cables and pipelines (11/2003)

Summary

This Recommendation describes the nature of the information regarding marine cables and pipelines that should be maintained by national or regional government agencies which are responsible for marine shorelines, and the cable or pipeline installations that may either be present or added. 

Information about marine cable and pipeline installations can affect the cost of future installations or maintenance, including their environmental impact. At present, there is no global authority to maintain such information and the responsibility rests with individual countries. Given that information from multiple shoreline databases is necessary in designing new cable links, a standardization of the information that should be maintained will assist all participating parties. Such information is also useful in managing shoreline infrastructure when cables and pipelines are decommissioned, thereby allowing the possibility of reusing the space.

	L.56
	Installation of optical fibre cables along railways (05/2003)

Summary

This Recommendation describes methods to install optical fibre cables along railways. This Recommendation summarizes all the answers to the questionnaire prepared and circulated previously.

	L.57
	Air-assisted installation of optical fibre cables (05/2003)

Summary

This Recommendation describes air-assisted methods for installation of optical fibres cables in ducts. These methods can be used to install micro cables into mini tubes, or jacketed cables into ducts or conduits. Installing conditions and equipment required shall be different in each case.

	L.58
	Optical fibre cables: Special needs for access network (03/2004)

Summary

This Recommendation describes characteristics and the construction of optical fibre cables for access networks. Such cables are required to have some additional performance characteristics (e.g., high fibre count, mid-span access) compared with cables for trunk systems. Characteristics, relevant to the appropriate performance of an optical access network cable, are described. Required conditions may differ according to the installation environment and, therefore, detailed conditions of experiments and tests need to be agreed between a user and a supplier on the basis of the environment where a cable is to be used.

	L.59
	Optical fibre cables for indoor application (09/2004)

Summary

This Recommendation describes characteristics, construction and test methods for optical fibre cables for indoor applications. In order for an optical fibre to perform appropriately, characteristics that a cable should have are described. Also, the method of determining whether or not the cable has the required characteristics is described. Required conditions may differ according to the installation environment; detailed test conditions need to be agreed upon between a user and a manufacturer for the environment where a cable is to be used.

	L.60
	Construction of optical/metallic hybrid cables (09/2004)

Summary

An optical/metallic hybrid cable is a cable which contains both optical fibres and metallic wires for telecommunication and/or power feeding. Firstly, this Recommendation describes cable construction and secondly keynotes to the use of this type of cable are provided. Technical requirements may differ according to the installation environment. Environmental issues and test methods for cable characteristics are described in other L-series Recommendations.

	L.61
	Optical fibre cable installation by floating technique (09/2004)

Summary

This Recommendation describes the floating technique to install optical fibre cables in ducts. The floating process described in this Recommendation is always performed by means of water. It provides considerations on the equipment to be used, and gives advice on steps to be performed, and on procedures and precautions to be taken during the cable installation.

	L.62
	Practical aspects of unbundling services by multiple operators in copper access networks (09/2004)
Summary

In many countries, Other Licensed Operators (OLOs) are allowed to compete with the incumbent operator. This creates an environment where a company has to install, operate and maintain its network bearing in mind that other networks exist right beside it, or even at the same location. In a number of countries, it is also determined that the operators should share some parts of the network with OLOs, in a transparent process to the users. This is called Unbundling of Network Elements or, in short, unbundling, and is a very complex task. Some new issues have to be taken into account to allow the accommodation of those operators sharing the same location to do so without problems. To guarantee an environment where operators interact but do not affect the Quality of Service provided by other operators, legal, regulatory and administrative statements must be followed by the correct technical solutions, which assure the network integrity, easy use of equipment and access to security. This Recommendation is intended to provide the guidelines to achieve these targets for the local loop in copper networks.

	L.63
	Safety procedures for outdoor installations (10/2004)

Summary

This Recommendation has the objective to establish the procedures of safety for personnel and operation and protection against fire in outdoor telecommunications installations and in shared infrastructures.

	L.64
	ID tag requirements for infrastructure and network elements management (02/2007)

Summary

Telecommunication networks require proper allocation of network elements and planned periodical maintenance to deliver services quickly and efficiently, to minimize out-of-service risk and to guarantee Service Level Agreement satisfaction. It is particularly important to focus on the issue of optical fibre based infrastructures and the related huge amount of transmitted information. Network elements that undergo allocation and maintenance operations can be of several types and can differ in terms of position, dimensions, services, field work and scheduled times for periodical planned maintenance.

Identification data (ID) technology can be applied to solutions that focus on the proper management of infrastructure and network elements. The ID uniquely identifies an element of interest in terms of its allocation and maintenance.

	L.65
	Optical fibre distribution of access networks (12/2006)

Summary
This Recommendation deals with three stages of optical fibre distribution based on the increasing number of customers, namely the initial stage, the growth stage, the mature stage and the final stage, to enable design, construction and maintenance of optical fibre access networks immediately, effectively and economically.

	L.66
	Optical fibre cable maintenance criteria for in-service fibre testing in access networks (05/2007)

Summary

In the FTTx era, we must provide effective and efficient maintenance for optical cable networks. With a view to realizing a highly reliable optical cable network that transports WDM signals with a wide spectral bandwidth, we need to establish maintenance criteria for testing in-service fibre lines without interfering with optical communication signals in the access network. This Recommendation provides guidance on the use of an out-of-band remote test system. An alternative approach is to monitor key parameters of the transmission equipment, such as the OLT transmitted power and the ONU received power, but this approach is not examined in this Recommendation.

	L.67
	Small count optical fibre cables for indoor applications (10/2006)

Summary

This Recommendation describes the characteristics, construction and test methods of small count optical fibre cables for indoor applications. Indoor optical fibre cables that contain three or more fibres have been described in Recommendation L.59. This Recommendation deals with small count optical fibre cable that contains one or two optical fibre(s). First, we describe the cable characteristics that are required if an optical fibre is to demonstrate sufficient levels of performance. Then, a method is described for examining whether a cable has the required characteristics. The required conditions may differ according to the installation environment. Therefore, detailed experimental conditions of experiments must be agreed between a user and a supplier on the basis of the environment in which a cable is to be used.

	L.68
	Optical fibre cable maintenance support, monitoring and testing system for optical fibre cable networks carrying high total optical power (10/2007)

Summary
This Recommendation describes the functional requirements for optical fibre cable maintenance systems for optical fibre cable carrying a high total optical power. It also considers safety procedures and guidelines for the maintenance of outside optical fibre plant carrying a high total optical power.

	L.69
	Personal digital assistant requirements and relevant data structure for infrastructure and network elements management (06/2007)

Summary

Telecommunication networks require at least planned periodical maintenance to minimize out-of-service risk and guarantee Service Level Agreement satisfaction. Focusing on optical fibre based infrastructures and the related huge amount of transmitted information the issue is even more critical. Network elements that are subjected to maintenance actions can be several and different according to position, dimensions, in field work and scheduled times for periodical planned maintenance.  

	L.70
	Active electronics in the outside plant  (11/2007)
Summary
This Recommendation refers to the application of active electronics in outdoor environments. It covers the mechanical and environmental protection as well as electrical powering and cooling. It also pays attention to maintenance, security and environmental aspects.

	L.71
	Design, construction, and installation of copper networks for broadband access including copper networks connected to optical fibre networks (01/2008)
Summary
This Recommendation deals with the design, construction, and installation of copper networks for broadband access. Basically, in order to provide fast, accurate and reliable services to the customers, transmission loss and DC resistance limits should be considered sufficiently in accordance with related standards. After the decision on the number of lines, the type of access system to be installed and the availability of existing copper networks, detailed design may be conducted. In particular, this Recommendation discusses the the design process for copper networks and construction examples for outdoor cabinets.

	L.72
	Database for optical access network infrastructure (01/2008)
Summary
There will be a huge expansion in the optical access network infrastructure for FTTx, including optical fibre and optical fibre cable, as the number of customers increase. Therefore, the database of the optical access network infrastructure is important.
This Recommendation describes the configuration and functions of databases for optical access network infrastructure to be used in the design, maintenance, operation and administration of optical access networks.

	L.73
	Methods for inspecting and repairing underground plastic ducts (04/2008)
Summary
Since plastic pipes buried underground can become oval-shaped, pierced or broken, it is common practice to check duct quality. If defects are found during inspection, the pipes can be repaired before installing cables.
This Recommendation deals with inspection methods such as test mandrel and CCTV system to check duct quality, and also describes various methods that are utilized to repair underground ducts.
Repairing methods by trenchless techniques are introduced and traditional repairing method is presented. Additionally, a guideline to select an appropriate repairing method is proposed. 
This Recommendation is limited to the methods for underground ducts in which no cables are installed, and focused to the methods for underground ducts that have single-way duct unit systems.
This Recommendation is used for plastic pipes having a diameter ranging from 90 to 110mm.
It is expected that this recommendation will provide alternative solutions for inspecting and repairing work.

	L.74
	Maintenance of cable tunnels (04/2008)
Summary

Like other public infrastructures such as buildings, bridges and roads, cable tunnels are deteriorating. For example, cracks and water leakages happen and these phenomena degrade safety and serviceability of cable tunnel.
Notwithstanding how well a cable tunnel is constructed, it will require preventive maintenance to preserve its integrity and to prolong its life. 
This Recommendation describes the needs and procedures of regular and detailed inspections. Typical inspection items are presented according to the type of cable tunnels and typical inspection technologies including non-destructive testing (NDT) are described.
Appropriate countermeasures against deteriorations such as cracks and water leakage are presented. Finally, Korean experience is attached to Appendix I to provide examples of inspection frequency and comprehensive monitoring sheets for cable tunnel maintenances. 
It is expected that this Recommendation provides better understandings of various deteriorations and can be utilized for cable tunnel maintenances.

	L.75
	Test, acceptance and maintenance methods of copper subscriber pairs, indoor network and structured cabling (05/2008)
Summary

The new generation of Digital Subscriber Line (xDSL) demands definition of new requirements and test and maintenance methods. 
The test method, object of this Recommendation, aims at simplifying the task of measuring metallic cables and broadband access networks and at ensuring the integrity of services carried over them.

	L.76
	Copper loop requirements for various technologies including indoor and structured cabling (05/2008)
Summary

Old indoor installations, designed for voice transmission, are responsible for intermittent faults and performance degradation, in terms of throughput, when they are used for broadband applications. Very often, the use of older cabling becomes impractical for today’s needs. Structured cabling is a solution that allows reliable broadband transmission and accommodates the increasingly varied information and communication services, such as, super-high speed internet, video-communication, Voice Over Internet Protocol (VOIP), Video On Demand (VOD), Internet Protocol Television (IPTV), security, telemetry, etc.
General customer premises and residential buildings cablings architecture are introduced. Pertinent electrical parameters and requirements are referred to [ISO/IEC 11801] and [ITU-T L.coacc].

	L.77
	Installation of cables in sewer ducts (05/2008)
Summary

This Recommendation describes methods to install optical cables inside sewer ducts. which applies to both the cable installation and the pre-installation of an infrastructure if requested. This document covers both man and non man accessible sewer ducts.
This Recommendation is not intended to address all of the safety concerns, if any, associated with its use. Therefore, it shall be users’ responsibility of this Recommendation to establish appropriate safety and health practices and determine the applicability of regulatory limitations, if any, prior to its use.

	L.78
	Optical fibre cable construction for sewer duct applications (05/2008)
Summary

This Recommendation describes the characteristics, construction and test methods for optical fibre cables to be installed in sewer ducts and drainpipes.  The characteristics that a cable should have for an optical fibre to perform appropriately are described. Also, a method is described for determining whether or not the cable has the required characteristics. The required conditions may differ according to the installation environment; detailed test conditions need to be agreed upon between the user and manufacturer for the environment in which the cable is to be used.

	L.79
	Optical fibre cable elements for microduct blowing installation application (07/2008)
Summary

This Recommendation describes characteristics, construction and test methods for microduct fibre units and microduct cables to be used with the blowing installation technique.  The cable characteristics required for a cable to perform appropriately are described. Also, a method is described for determining whether or not the cable has the required characteristics. The required conditions may differ according to the installation environment; detailed test conditions must be agreed upon between a user and a manufacturer for the environment in which a cable is to be used.

	L.80
	Operations support system requirements for infrastructure and network elements management using ID techonology (05/2008)
Summary

Telecommunication networks require proper allocation of network elements and planned periodical maintenance to deliver services quickly and efficiently, to minimize out-of-service risk and to guarantee Service Level Agreement satisfaction. It is particularly important to focus on the issue of optical fibre based infrastructures and the related huge amount of transmitted information. Network elements that undergo allocation and maintenance operations can be of several types and can differ in terms of position, dimensions, services, field work and scheduled times for periodical planned maintenance.
Identification data (ID) technology can be applied to solutions that focus on the proper management of infrastructure and network elements. The ID uniquely identifies an element of interest in terms of its allocation and maintenance.


6 List of handbooks under the responsibility of SG 6

	Acronym
	Version/ Publication
	Title
	Summary
	Availability/ Status

	OUT.01
	‑/1974
	Preservation of wooden poles carrying overhead telecommunication lines
	[None]
	Valid. Needs revision due to the evolution of the impregnation materials and techniques.

	OUT.02
	‑/1978
	Jointing of Plastic-sheathed Cables
	[None]
	Valid

	OUT.03
	‑/1982
	Jointing of Telecommunication Cable conductors
	[None]
	Valid

	OUT.05
	‑/1991
	Outside plant technologies for public networks
	This manual provides an overview of the technologies used for the implementation of the outside plant for telecommunications networks and consists of five parts. Part I contains basic information about the construction of telecommunication cables. Part II describes installations and assemblage of telecommunication cables and their supporting structure. Part III deals with pressurization of telecommunication cables. Part IV deals with the protection of cables and associated infrastructure and is divided in two sub-parts: Part IV-A on the protection against corrosion, and Part IV-B on protection against other hazards. Finally, Part V provides guidance concerning fault location and repair of telecommunication cables.
	Valid

	OUT.06
	‑/1994
	Construction, installation, jointing and protection of optical fibres cables
	[None]
	Valid

	OUT.07
	‑/1999
	Application of computers and microprocessors to the construction, installation and protection of telecommunication cables
	The first edition of this handbook was published in 1994. Due to the rapid development of technologies, a second edition was considered useful to include new applications for computers and microprocessors, taking into account that many countries are adopting such devices and equipment. Outside plant occupies a wide area which requires a large amount of investment and a huge amount of work on design, construction, installation and protection, especially considering the new telecommunication services now available and the future role of access networks.
	Valid

	OUT.08
	2000/2002
	Protection of Telecommunication Buildings from Fire
	In a telephone building, the losses from damage caused by fire not only affect the persons and property directly involved in the calamity, but are felt throughout the population due to the effects of the service breakdown and the consequent loss of earnings from the service provider point of view. Moreover, the amount of information and services available to the customers is so high, nowadays, that equipment, buildings, infrastructures and installations need to be protected from damage due to calamities, including fire. This handbook is specific to the prevention of damage and the protection of telecommunication buildings from fire.
	Valid

	OUT.09
	2001/2002
	Marinized Terrestrial Cables
	The use of underwater optical cables, considered as coming under the heading of terrestrial links, has dramatically increased in recent years.
This handbook describes the characteristics, including the installation methods and testing, of a particular type of underwater cable known as marinized terrestrial cable (MTC), which, based on a conventional multiple fibre terrestrial cable core, is protected to withstand the shallow water environment and designed for specific repeaterless applications.
	Valid

	MES.01
	‑/1984
	Compendium of Cable Measurement Methods
Note: originally prepared by CCITT SG XV
	
	Valid in principle. Not clear whether the methods specified therein all remain applicable and whether SG 6 is the right keeper.
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