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Supplement 40 to ITU-T G-series Recommendations 

Optical fibre and cable Recommendations and standards guideline 

 

 

 

Summary 

Supplement 40 to the ITU-T G-series Recommendations provides information on the background and 

specifications used in the development of optical fibre and cable ITU-T Recommendations such as 

Recommendations ITU-T G.651.1, ITU-T G.652, ITU-T G.653, ITU-T G.654, ITU-T G.655, 

ITU-T G.656, ITU-T G.657 and L series Recommendations. It also contains information used in the 

development of test method Recommendations such as Recommendations ITU-T G.650.1, 

ITU-T G.650.2 and ITU-T G.650.3. Moreover, this Supplement maps ITU-T documents to optical 

fibre and cable standards developed under IEC. 

The fifth edition covers the new technical report on "Optical fibre, cable, and components for space 

division multiplexing" and L-series Recommendations for optical fibre cables. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes 

the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

This is an informative ITU-T publication. Mandatory provisions, such as those found in ITU-T 

Recommendations, are outside the scope of this publication. This publication should only be referenced 

bibliographically in ITU-T Recommendations. 
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by patents/software copyrights, which may be required to implement this publication. However, implementers 

are cautioned that this may not represent the latest information and are therefore strongly urged to consult the 

appropriate ITU-T databases available via the ITU-T website at http://www.itu.int/ITU-T/ipr/. 
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Supplement 40 to ITU-T G-series Recommendations 

Optical fibre and cable Recommendations and standards guideline 

1 Scope 

This fibre guideline aims at providing a road map with regard to the specifications of various kinds 

of fibres and their test methods, as well as the most important fibre optics hardware which will be 

very useful for engineers reading the ITU-T Recommendations and other documents to design an 

optical fibre network. This guideline should also make it easier for readers to correlate the 

specifications found in the fibre, terrestrial system interface, components, submarine systems and 

physical infrastructure Recommendations currently being developed in ITU-T. Moreover, this 

guideline provides important information for system designs and optical fibre cable installations in 

relation to, for example, high power limitations and reliability, which is available to optical fibre 

cable installation suppliers and system designers. This guideline contains: 

– Definitions of fibre parameters not specified in current ITU-T fibre Recommendations, but 

which are very important for practical use. 

– Features of existing optical fibre categories and their application areas. 

– The relationship between fibre parameters and interface parameters. 

– Optical fibre properties for operation and maintenance. 

In the appendices, the following items are described for reference: 

– Standardization criteria for optical fibres in ITU-T Study Group 15. 

– Optical fibre cable structures and constructions. 

– Fibre optics hardware and passive components mostly used in the construction of an optical 

network. 

– Comparison of ITU-T Recommendations and IEC documents related to optical fibre 

specifications and test methods. 

In particular, this guideline is prepared concisely by quoting document numbers so as to avoid any 

overlap with existing ITU-T Recommendations and Handbooks or IEC documents. This guideline 

would be a very useful desk book for engineers dealing with optical transmission systems. 

2 References 

[ITU-T G.650.1] Recommendation ITU-T G.650.1 (2024), Definitions and test 

methods for linear, deterministic attributes of single-mode fibre and 

cable. 

[ITU-T G.650.2] Recommendation ITU-T G.650.2 (2015), Definitions and test 

methods for statistical and non-linear related attributes of 

single-mode fibre and cable. 

[ITU-T G.650.3] Recommendation ITU-T G.650.3 (2017), Test methods for installed 

single-mode optical fibre cable links. 

[ITU-T G.651.1] Recommendation ITU-T G.651.1 (2018), Characteristics of a 50/125 

μm multimode graded index optical fibre cable for the optical access 

network. 

[ITU-T G.652] Recommendation ITU-T G.652 (2024), Characteristics of a 

single-mode optical fibre and cable. 
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[ITU-T G.653] Recommendation ITU-T G.653 (2010), Characteristics of a 

dispersion-shifted single-mode optical fibre and cable. 

[ITU-T G.654] Recommendation ITU-T G.654 (2024), Characteristics of a cut-off 

shifted single-mode optical fibre and cable. 

[ITU-T G.655] Recommendation ITU-T G.655 (2009), Characteristics of a non-zero 

dispersion-shifted single-mode optical fibre and cable. 

[ITU-T G.656] Recommendation ITU-T G.656 (2010), Characteristics of a fibre and 

cable with non-zero dispersion for wideband optical transport. 

[ITU-T G.657] Recommendation ITU-T G.657 (2024), Characteristics of a 

bending-loss insensitive single-mode optical fibre and cable. 

[ITU-T G.663] Recommendation ITU-T G.663 (2016), Application related aspects of 

optical amplifier devices and subsystems. 

[ITU-T G.664] Recommendation ITU-T G.664 (2014), Optical safety procedures and 

requirements for optical transport systems. 

[ITU-T G.665] Recommendation ITU-T G.665 (2005), Generic characteristics of 

Raman amplifiers and Raman amplified subsystems. 

[ITU-T G.695] Recommendation ITU-T G.695 (2018), Optical interfaces for coarse 

wavelength division multiplexing applications. 

[ITU-T G.971] Recommendation ITU-T G.971 (2024), General features of optical 

fibre submarine cable systems. 

[ITU-T G.978] Recommendation ITU-T G.978 (2010), Characteristics of optical 

fibre submarine cables. 

[ITU-T G-Sup.39] ITU-T G-series Recommendations – Supplement 39 (2016), Optical 

system design and engineering considerations. 

[ITU-T G-Sup.47] ITU-T G-series Recommendations – Supplement 47 (2012), General 

aspects of optical fibre and cable. 

[ITU-T G-Sup.59] ITU-T G-series Recommendations – Supplement 59 (2018), 

Guidance on optical fibre and cable reliability. 

[ITU-T L.10x] Recommendation ITU-T L.10x (in force), Cable structure and 

characteristics. 

[ITU-T L.126] Recommendation ITU-T L.126/L.27 (1996), Method for estimating 

the concentration of hydrogen in optical fibre cables. 

[ITU-T L.15x] ITU-T L.15x series (in force), Guidance and installation technique. 

[ITU-T L.16x] ITU-T L.16x series (in force), Guidance and installation technique. 

[ITU-T L.161] Recommendation ITU-T L.161/L.46 (2000), Protection of 

telecommunication cables and plant from biological attack. 

[ITU-T L.256] Recommendation ITU-T L.256/L.45 (2000), Minimizing the effect on 

the environment from the outside plant in telecommunication 

networks. 

[ITU-T L.300] Recommendation ITU-T L.300/L.25 (2015), Optical fibre cable 

network maintenance. 

[ITU-T L.301] Recommendation ITU-T L.301/L.41 (2000), Maintenance wavelength 

on fibres carrying signals. 
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[ITU-T L.302] Recommendation ITU-T L.302/L.40 (2000), Optical fibre outside 

plant maintenance support, monitoring and testing system. 

[ITU-T L.310] Recommendation ITU-T L.310 (2016), Optical fibre maintenance 

criteria for access networks. 

[ITU-T L.312] Recommendation ITU-T L.312/L.68 (2007), Optical fibre cable 

maintenance support, monitoring and testing system for optical fibre 

cable networks carrying high total optical power. 

[ITU-T L.313] Recommendation ITU-T L.313/L.66 (2007), Optical fibre cable 

maintenance criteria for in-service fibre testing in access networks. 

[ITU-T L.340] Recommendation ITU-T L.320 (2023), Maintenance of cable tunnels. 

[ITU-T L.361] Recommendation ITU-T L.361/L.64 (2012), ID tag requirements for 

infrastructure and network elements management. 

[ITU-T L.400] Recommendation ITU-T L.400/L.12 (2022), Optical fibre splices. 

[ITU-T L.402] Recommendation ITU-T L.402/L.36 (2015), Single-mode fibre optic 

connectors. 

[ITU-T L.430] Recommendation ITU-T L.430/L.28 (2002), External additional 

protection for marinized terrestrial cables. 

[ITU-T L.431] Recommendation ITU-T L.431/L.29 (2002), As-laid report and 

maintenance/repair log for marinized terrestrial cable installation. 

[ITU-T TR-OFCS] ITU-T Technical Report TR-OFCS (2024), Optical fibres, Cables and 

Systems. 

[ITU-T TR-LSTR-OTOP] ITU-T Technical Report TR-LSTR-OTOP (2017), Guide on the use 

of ITU-T L.series recommendations related to optical technologies for 

outside plant. 

[ITU-T GSTR-SDM] ITU-T Technical Report GSTR-SDM (2022), Optical fibre, cable, 

and components for space division multiplexing. 

[IEC 60793-1-20] IEC 60793-1-20 (2014), Optical fibres – Part 1-20: Measurement 

methods and test procedures – Fibre geometry. 

[IEC 60793-1-21] IEC 60793-1-21 (2001), Optical fibres – Part 1-21: Measurement 

methods and test procedures – Coating geometry. 

[IEC 60793-1-22] IEC 60793-1-22 (2024), Optical fibres – Part 1-22: Measurement 

methods and test procedures – Length measurement. 

[IEC 60793-1-30] IEC 60793-1-30 (2010), Optical fibres – Part 1-30: Measurement 

methods and test procedures – Fibre proof test. 

[IEC 60793-1-31] IEC 60793-1-31 (2019), Optical fibres – Part 1-31: Measurement 

methods and test procedures – Tensile strength. 

[IEC 60793-1-32] IEC 60793-1-32 (2018), Optical fibres – Part 1-32: Measurement 

methods and test procedures – Coating strippability. 

[IEC 60793-1-33] IEC 60793-1-33 (2017), Optical fibres – Part 1-33: Measurement 

methods and test procedures – Stress corrosion susceptibility. 

[IEC 60793-1-34] IEC 60793-1-34 (2021), Optical fibres – Part 1-34: Measurement 

methods and test procedures – Fibre curl. 
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[IEC 60793-1-40] IEC 60793-1-40 (2019), Optical fibres – Part 1-40: Measurement 

methods and test procedures – Attenuation. 

[IEC 60793-1-41] IEC 60793-1-41 (2024), Optical fibres – Part 1-41: Measurement 

methods and test procedures – Bandwidth. 

[IEC 60793-1-42] IEC 60793-1-42 (2013), Optical fibres – Part 1-42: Measurement 

methods and test procedures – Chromatic dispersion. 

[IEC 60793-1-43] IEC 60793-1-43 (2015), Optical fibres – Part 1-43: Measurement 

methods and test procedures – Numerical aperture. 

[IEC 60793-1-44] IEC 60793-1-44 (2023), Optical fibres – Part 1-44: Measurement 

methods and test procedures – Cut-off wavelength.  

[IEC 60793-1-45] IEC 60793-1-45 (2024), Optical fibres – Part 1-45: Measurement 

methods and test procedures – Mode field diameter. 

[IEC 60793-1-47] IEC 60793-1-47 (2017), Optical fibres – Part 1-47: Measurement 

methods and test procedures – Macrobending loss. 

[IEC 60793-1-48] IEC 60793-1-48 (2017), Optical fibres – Part 1-48: Measurement 

methods and test procedures – Polarization mode dispersion. 

[IEC 60793-1-49] IEC 60793-1-49 (2018), Optical fibres – Part 1-49: Measurement 

methods and test procedures – Differential mode delay. 

[IEC 60793-1-50] IEC 60793-1-50 (2014), Optical fibres – Part 1-50: Measurement 

methods and test procedures – Damp heat (steady state). 

[IEC 60793-1-51] IEC 60793-1-51 (2014), Optical fibres – Part 1-51: Measurement 

methods and test procedures – Dry heat. 

[IEC 60793-1-52] IEC 60793-1-52 (2014), Optical fibres – Part 1-52: Measurement 

methods and test procedures – Change of temperature. 

[IEC 60793-1-53] IEC 60793-1-53 (2014), Optical fibres – Part 1-53: Measurement 

methods and test procedures – Water immersion. 

[IEC 60793-1-54] IEC 60793-1-54 (2018), Optical fibres – Part 1-54: Measurement 

methods and test procedures – Gamma irradiation. 

[IEC 60793-1-60]  IEC 60793-1-60 (2017), Optical fibres – Part 1-60: Measurement 

methods and test procedures – Beat length. 

[IEC 60793-1-61]  IEC 60793-1-61 (2017), Optical fibres – Part 1-61: Measurement 

methods and test procedures – Polarization crosstalk. 

[IEC 60793-2-10] IEC 60793-2-10 (2017), Optical fibres – Part 2-10: Product 

specifications – Sectional specification for category A1 multimode 

fibres. 

[IEC 60793-2-50] IEC 60793-2-50 (2018), Optical fibres – Part 2-50: Product 

specifications – Sectional specification for class B single-mode fibres. 

[IEC 60794-x] IEC 60794-x (in force), Optical fibre cables. 

[IEC 60825-2] IEC 60825-2 (2021), Safety of laser products – Part 2: Safety of 

optical fibre communication systems (OFCS). 

[IEC TR 61282-3] IEC TR 61282-3 (2006), Fibre optic communication system design 

guides – Part 3: Calculation of link polarization mode dispersion. 
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[IEC TR 61282-7] IEC TR 61282-7 (2003), Fibre optic communication system design 

guides – Part 7: Statistical calculation of chromatic dispersion. 

[IEC TR 61292-4] IEC TR 61292-4 (2023), Optical amplifiers – Part 4: Maximum 

permissible optical power for the damage-free and safe use of optical 

amplifiers, including Raman amplifiers. 

[IEC TR 62000] IEC TR 62000 (2021), Single-mode fibre compatibility guidelines. 

[IEC TR 62048] IEC TR 62048 (2014), Optical fibres – Reliability – Power law 

theory. 

[IEC TR 62221] IEC TR 62221 (2012), Optical fibres – Measurement methods – 

Microbending sensitivity. 

[IEC TR 62283] IEC TR 62283 (2010), Optical fibres – Guidance for nuclear 

radiation tests. 

[IEC TR 62284] IEC TR 62284 (2003), Effective area measurements of single-mode 

optical fibres – Guidance. 

[IEC TR 62285] IEC TR 62285 (2023), Application guide for non-linear coefficient 

measuring methods. 

[IEC TR 62316] IEC TR 62316 (2017), Guidance for the interpretation of OTDR 

backscattering traces.  

[IEC TR 62324] IEC TR 62324 (2007), Single-mode optical fibres – Raman gain 

efficiency measurement using continuous wave method – Guidance. 

[IEC TR 62547] IEC TR 62547 (2013), Guidelines for the measurement of high-power 

damage sensitivity of single-mode fibres to bends – Guidance for the 

interpretation of results. 

Furthermore, ITU-T L-series Recommendations and IEC documents concerning optical fibre cables 

and test methods are quoted in Appendix VI. The detailed information is omitted in this clause. 

3 Definitions 

For the purposes of this supplement, the definitions given in [ITU-T G.650.1] and [ITU-T G.650.2] 

are used. 

4 Abbreviations and acronyms 

This supplement uses the following abbreviations and acronyms: 

ATM Alternative Test Method 

DGD Differential Group Delay 

PMD Polarization Mode Dispersion 

PMDQ statistical parameter for link PMD 

RTM Reference Test Method 

SBS Stimulated Brillouin Scattering 

5 Conventions 

None. 
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