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Recommendation ITU-T G.657

Characteristics of a bending-loss insensitive single-mode optical fibre and cable

Summary

Worldwide, technologies for general transport network and broadband access networks are advancing
rapidly. Among these, the technology applying single-mode fibre provides for a high-capacity
transmission medium which can answer the growing demand for high speed and broadband services.

The experience with the installation and operation of single-mode fibre and cable-based networks is
huge and Recommendation ITU-T G.652, which describes its characteristics, has been adapted to this
experience. Nevertheless, the specific use in an optical access network puts different demands on the
fibre and cable which impacts its optimal performance characteristics. Differences with respect to the
use in the general transport network are mainly due to the high-density network of distribution and
drop cables in the access network. The limited space and the many manipulations ask for operator-
friendly fibre performance and low bending sensitivity. In addition, the cabling in the crowded telecom
offices where space is a limiting factor has to be improved accordingly. Yet, certain areas of the general
transport and datacentre networks can also be described as space limited, where bend optimized
cabling can be advantageous.

It is the aim of Recommendation ITU-T G.657 to support this optimization by recommending strongly
improved bending performance compared with the existing ITU-T G.652 single-mode fibre and
cables. This is done by means of two categories of single-mode fibres, one of which, category A, is
fully compliant with the ITU-T G.652 single-mode fibres and can be deployed throughout the general
transport and datacentre networks as well as the access network. The other, category B, is not
necessarily compliant with Recommendation ITU-T G.652 but is capable of low values of
macrobending losses at very low bend radii and is intended for application in the access network inside
buildings or near buildings (e.g., outside building riser cabling). These category B fibres are system
compatible with ITU-T G.657.A and ITU-T G.652.D fibres in access networks.

This fifth edition of Recommendation ITU-T G.657, amongst other things, extends the application
space for ITU-T G.657 fibre and merges category B2 into category A2.

History™
Edition Recommendation Approval Study Group Unique ID
1.0 ITU-T G.657 2006-12-14 15 11.1002/1000/8976
2.0 ITU-T G.657 2009-11-13 15 11.1002/1000/10391
2.1 ITU-T G.657 (2009) Amd. 1 2010-06-11 15 11.1002/1000/10931
3.0 ITU-T G.657 2012-10-29 15 11.1002/1000/11769
4.0 ITU-T G.657 2016-11-13 15 11.1002/1000/13078
5.0 ITU-T G.657 2024-08-29 15 11.1002/1000/16037
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, and 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 1ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must™ and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
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/.

© ITU 2024

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.

Documents
i Rec. ITU-T G.657 (08/2024) Document Sharing Hub

Full document details: ITU-T G.657 2024


http://www.itu.int/ITU-T/ipr/
http://www.avadocuments.com/doc/itu-t-g-657-2024
http://www.avadocuments.com/doc/itu-t-g-657-2024

Table of Contents

Page

1 AT ol0] o[- PSPPSR OPRPTPRTPIN 1

2 RETEIBNCES. ... ettt ettt e e e nte et ere e re et 2

3 DETINITIONS ...t bbbttt bbbt benreas 2

3.1 Terms defined EISEWNEIE ... 2

3.2 Terms defined in this Recommendation............ccccovvvveiininnienine e 2

4 ADDBreviations and aCTONYMS .......ccueiiiiieie e ese et e e sre e e e saeeae e e sreanee e 2

(000 11771 o1 £ ] 0 ST SURUPRRPRSPRRT 2

FIDIE @tEFIDULES ... bbb 2

6.1 Mode field dIAMELET .......c.ooiiiiicee e 3

6.2 (01 F:To (o [TaTo o [T a4 1=] (=] TSR 3

6.3 COre CONCENEIICITY BITON ...ttt 3

6.4 NON-CITCUIAMTLY ... 3

6.5 CUt-Off WaVeIENGEN ... 3

6.6 MaCrobENING 10SS.......cviiieiiee e 4

6.7 Material properties of the fibre..........ccooviieii i 4

6.8 Refractive indeX Profile ... 5

6.9 Longitudinal uniformity of chromatic diSpersion............ccccooevevenincninnnnnns 5

6.10  ChromatiC diSPEISION........ccueviiiiiieiie st 5

7 CabIE ALLIIDULES ... et e ne e 6

7.1 Attenuation COBTFICIENT .........oiiiiiiii e 6

7.2 Polarization mode dispersion COETfiCIENt ...........ccoovrireieniieree e 7

8 Recommended value tables ..o 7
Appendix | — Lifetime expectation in the case of small radius bending of single-mode

110 (=SSR PTTRPRPRR 12

BIDHOGIAPNY ... bbb 13

Documents

Rec. ITU-T G.657 (08/2624y"ent Shijing Hub

Full document details: ITU-T G.657 2024


http://www.avadocuments.com/doc/itu-t-g-657-2024
http://www.avadocuments.com/doc/itu-t-g-657-2024

Introduction

Worldwide, technologies for broadband access networks and general transport networks are
advancing rapidly. Among these, the technology applying single-mode fibre provides for a
high-capacity transmission medium which can answer the growing demand for high-speed networks.

The experience with the installation and operation of single-mode fibre and cable-based networks is
huge and Recommendation ITU-T G.652, which describes its characteristics, has been adapted to this
experience. Nevertheless, the specific use in an optical access network and some particular areas of
general transport and datacentre networks puts different demands on the fibre and cable. Due to dense
distribution and drop-cable network, limited space and the many manipulations in parts of these
networks, fibre and cable requirements may be optimized for improved macrobending loss. It is the
aim of this Recommendation to support this optimization by recommending different attribute values
for the existing ITU-T G.652 single-mode fibre and cables and by recommending other categories of
single-mode fibre types.

As for the network structures in which the single-mode optical fibre cable is used, users are referred
to the extensive information that is available in the references listed in the bibliography.

Change log
Overview of the changes introduced in this Recommendation since it was first approved in 2006.
Edition Recommendation Changes
1.0 ITU-T G.657 (2006)
2.0 ITU-T G.657 (2009)
2.1 ITU-T G.657 (2009)
Amd. 1 (2010)
3.0 ITU-T G.657 (2012)  Chromatic dispersion and PMD specifications have been introduced for

sub-category G.657.B fibres.

The attenuation and MFD specifications for B sub-category fibres have
been modified.

Also, the new Appendix | (agreed in 2010 and published as
Amendment 1 (06/2010) has been introduced.

4.0 ITU-T G.657 (2016)  The title and scope have been modified to include the usage of sub-
category G.657.A macrobending loss improved fibres for all applications
(access networks as well as general transport networks) where G.652.D
fibres are used.

Added new clause 5 "Conventions". Following clause numbers have been
renumbered.

In clause 6.10 the text concerning chromatic dispersion for G.657.A fibres
has been modified in harmonization with G.652.D fibres.

In Table 1 and 2 (G.657.A & B) the nominal mode field diameter upper
range has been reduced.

In Table 1 (G.657.A) new specification has been introduced for
chromatic dispersion in harmonization with G.652.D fibres.

Appendix | of Edition 3 has been moved to Appendix | of [ITU-T G-
Sup.59]

5.0 ITU-T G.657 (2024)  Extended application space to include datacentres.
Merged category B2 into Category A2.

Updated the cutoff wavelength Note on length and bending dependence
similar to the changes in other 65x series standards.
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Recommendation ITU-T G.657
Characteristics of a bending-loss insensitive single-mode optical fibre and cable

1 Scope

This Recommendation describes two categories of single-mode optical fibre cable with improved
bending loss performance compared with that of ITU-T G.652 fibres. ITU-T G.657 fibre was
originally developed for use in access networks, including inside buildings at the end of these
networks. Category A contains two subcategories which differ in macrobending loss.

Category A fibres are optimized for reduced macrobending loss compared to ITU-T G.652.D fibres.
These fibres can be deployed throughout not only access networks and general transport networks
such as metro networks, but also in other networks where bending-loss insensitive fibres are required
to achieve installed performance requirements, e.g., datacentre networks. These fibres are suitable for
use in the O-, E-, S-, C- and L-band (i.e., throughout the 1260 nm to 1625 nm range). Fibres and
requirements in this category are a subset of ITU-T G.652.D and are therefore compliant! with
ITU-T G.652.D fibres and have the same transmission and interconnection properties. Thus,
ITU-T G.657.A fibres can be used for all networks where ITU-T G.652.D fibres are specified.

Subcategory ITU-T G.657.A1 fibres are appropriate for a minimum design radius of 10 mm.
Subcategory ITU-T G.657.A2 fibres are appropriate for a minimum design radius of 7.5 mm.

Category B fibres are optimized for further reduced macrobending loss and therefore are capable of
being used at very low values of bending radius. These fibres are intended for short reach distances
(less than 1 000 m) at the end of access networks, in particular inside buildings, inside premises or
near buildings (e.g., outside building riser cabling). They are also intended for short reach
applications such as optical interconnection inside buildings or datacentres. The application length of
ITU-T G.657.B fibre depends on the deployment strategy of each network operator. These fibres are
suitable for use in the O-, E-, S-, C- and L-band (i.e., throughout the 1260 nm to 1625 nm range).
Category B fibres are not necessarily compliant with ITU-T G.652.D in terms of chromatic dispersion
coefficient and polarization mode dispersion (PMD) specifications. These fibres, however, are system
compatible? with ITU-T G.657.A and ITU-T G.652.D fibres in access networks.

Subcategory ITU-T G.657.B3 fibres are appropriate for a minimum design radius of 5 mm.

The meaning of the terms used in this Recommendation and the guidelines to be followed in the
measurement to verify the various characteristics are given in [ITU-T G.650.1] and [ITU-T G.650.2].
The characteristics of these fibre categories, including the definitions of the relevant parameters, their
test methods and relevant values, will be refined as studies and experience progress.

1 Compliance here means adherence to the referenced Recommendation ([ITU-T G.652], category D)
meeting or exceeding the values of the specified attributes.

2 Compatibility means here that the product in this category will introduce negligible system impairment or
deployment issues but may not be compliant with the referenced Recommendation ([ITU-T G.652],

t D).
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