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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
FIBRE OPTIC COMMUNICATION SUBSYSTEM  

TEST PROCEDURES –  
 

Part 4-4: Cable plants and links – Polarization mode dispersion  
measurement for installed links 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 61280-4-4 has been prepared by subcommittee 86C: Fibre optic 
systems and active devices, of IEC technical committee 86: Fibre optics. 

This second edition cancels and replaces the first edition published in 2006. This second edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) theory is removed and replaced with a reference to IEC TR 61282-9; 
b) a new method, wavelength scanning OTDR and SOP analysis (WSOSA), is added as Annex 

G; 
c) a brief description of each method is added to Clause 5; 
d) Methods E and F are converted to informative Annexes E and F; 
e) a new Clause (6) on measurement configurations is added; 
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f) a new Clause (7) on measurement considerations is added; 
g) Clause 10 on procedure is expanded; 
h) several of the apparatus diagrams are improved; 
i) several clarifications about what is measured and what is calculated have been made in 

Annex H. 

The text of this International Standard is based on the following documents: 

CDV Report on voting 

86C/1378/CDV 86C/1419/RVC 

 
Full information on the voting for the approval of this International Standard can be found in the 
report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts in the IEC 61280 series, published under the general title Fibre optic 
communication subsystem test procedures, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

Polarization mode dispersion (PMD) is a statistical parameter. The reproducibility of 
measurements depends on the particular method, but is limited also by the PMD level of the 
link and the accessible wavelength range. Gisin [1]1 derived a theoretical limit to this 
reproducibility independent of the measurement method by assuming ideal measurement 
conditions. 

Originally, the principles of IEC 61280-4-4:2006 were closely aligned with those of 
IEC 60793-1-48:2003 on optical fibre and optical fibre cable test method, which focuses on 
aspects related to the measurement of factory lengths. However, IEC 60793-1-48:2007 
removed some of the test methods that are no longer of interest to fibre and cable 
manufacturers. These have been retained as informative Annexes D, E, and F in this document, 
and a new test method G has been added. 

This document also updates test methods A, B and C and adds more information applicable to 
testing of installed cabling. 

NOTE 1 Test methods for factory lengths of optical fibres and optical fibre cables are given in IEC 60793-1-48. 

NOTE 2 Test methods for optical amplifiers (OAs) are given in IEC 61290-11-1 and IEC 61290-11-2. 

NOTE 3 Test methods for passive optical components are given in IEC 61300-3-32. 

NOTE 4 Guidelines for the calculation of PMD for links that include components such as dispersion compensators 
or optical amplifiers are given in IEC TR 61282-3. 

NOTE 5 Further general guidance on PMD measurements and background theory is contained in  
IEC TR 61282-9. 

 

  

___________ 
1 Figures in square brackets refer to the Bibliography. 
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FIBRE OPTIC COMMUNICATION SUBSYSTEM  
TEST PROCEDURES –  

 
Part 4-4: Cable plants and links – Polarization mode dispersion  

measurement for installed links 
 
 

1 Scope 

This part of IEC 61280 provides uniform methods of measuring polarization mode dispersion 
(PMD) of single-mode installed links. An installed link is the optical path between transmitter 
and receiver, or a portion of that optical path. These measurements can be used to assess the 
suitability of a given link for high bit rate applications, or to provide insight on the relationships 
of various related transmission attributes. This document focuses on the measurement methods 
and requirements for measuring long lengths of installed cabling that can also include other 
optical elements, such as splices, connectors, amplifiers, chromatic dispersion compensating 
modules, dense wavelength division multiplexing or multiplexer (DWDM) components, 
multiplexers, wavelength selective switches, re-configurable optical add drop multiplexer 
(ROADMS). 

This document focuses on the apparatus, procedures, and calculations needed to complete 
measurements. IEC TR 61282-9 explains the theory behind the test methods. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60793-1-44, Optical fibres – Part 1-44: Measurement methods and test procedures – Cut-
off wavelength 

IEC 61300-3-35, Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 3-35: Examinations and measurements – Visual inspection of 
fibre optic connectors and fibre-stub transceivers 

IEC TR 61282-9, Fibre optic communication system design guides – Part 9: Guidance on 
polarization mode dispersion measurements and theory 

IEC TR 62627-01, Fibre optic interconnecting devices and passive components – Part 01: Fibre 
optic connector cleaning methods 

3 Terms, definitions, symbols and abbreviated terms 

3.1 Terms and definitions 

No terms and definitions are listed in this document. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

This is a preview - click here to buy the full publication
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INTRODUCTION 

La dispersion de mode de polarisation (PMD – polarization mode dispersion) est un paramètre 
statistique. La reproductibilité des mesures dépend de la méthode choisie, mais elle est 
également limitée par le niveau de la PMD de la liaison et la plage accessible de longueurs 
d’onde. Gisin [1]1 a établi une limite de reproductibilité théorique indépendante de la méthode 
de mesure en considérant par hypothèse des conditions de mesure idéales. 

À l'origine, les principes de l’IEC 61280-4-4:2006 étaient étroitement alignés sur ceux de 
l’IEC 60793-1-48:2003 concernant les fibres optiques et la méthode d’essai par câble à fibres 
optiques, axée sur les aspects liés à la mesure des longueurs de fabrication. Toutefois, 
l’IEC 60793-1-48:2007 a supprimé les méthodes d’essai qui ne sont plus intéressantes pour les 
fabricants de fibres et de câbles. Ces méthodes ont été conservées sous forme d’Annexes 
informatives D, E et F dans le présent document, et une nouvelle méthode d’essai G a été 
ajoutée. 

Le présent document actualise également les méthodes A, B et C et ajoute des informations 
supplémentaires applicables à l’essai d’une installation câblée. 

NOTE 1 Des méthodes d’essai relatives aux longueurs de fabrication de fibres optiques et de câbles à fibres 
optiques sont données dans l’IEC 60793-1-48. 

NOTE 2 Des méthodes d’essai relatives aux amplificateurs optiques (OA – optical amplifiers) sont données dans 
l’IEC 61290-11-1 et dans l’IEC 61290-11-2. 

NOTE 3 Des méthodes d’essai relatives aux composants optiques passifs sont données dans l’IEC 61300-3-32. 

NOTE 4 L’IEC TR 61282-3 contient des lignes directrices relatives au calcul de la PMD pour des liaisons 
comprenant des composants tels que des compensateurs de dispersion ou des amplificateurs optiques. 

NOTE 5 L’IEC TR 61282-9 comporte des recommandations générales supplémentaires concernant les mesures de 
la PMD et la théorie contextuelle.  

 

  

___________ 
1 Les chiffres entre crochets se réfèrent à la Bibliographie. 
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PROCÉDURES D’ESSAI DES SOUS-SYSTÈMES  
DE TÉLÉCOMMUNICATION FIBRONIQUES –  

 
Partie 4-4: Installations de câbles et liaisons – Mesure de la dispersion  

de mode de polarisation pour les liaisons installées 
 
 
 

1 Domaine d'application 

La présente partie de l’IEC 61280 fournit des méthodes uniformes de mesure de la dispersion 
de mode de polarisation (PMD) de liaisons unimodales installées. Une liaison installée est le 
chemin optique entre l’émetteur et le récepteur ou une partie de ce chemin optique. Ces 
mesures peuvent être utilisées afin d’évaluer si une liaison donnée est adaptée à des 
applications à débit binaire élevé ou pour connaître les relations entre différents attributs 
connexes d’une transmission. Le présent document se concentre sur les méthodes de mesure 
et les exigences relatives à la mesure de grandes longueurs d’une installation câblée qui peut 
également inclure d’autres éléments optiques, tels que des épissures, des connecteurs, des 
amplificateurs, des modules de compensation de dispersion chromatique, des composants de 
multiplexage ou multiplexeurs par répartition en longueur d'onde dense (DWDM – dense 
wavelength division multiplexing or multiplexer), des multiplexeurs, des commutateurs sélectifs 
en longueur d'onde, ainsi qu’un multiplexeur optique d’insertion-extraction reconfigurable 
(ROADMS – re-configurable optical add drop multiplexer). 

Le présent document se concentre sur l’appareillage, les procédures et les calculs nécessaires 
pour effectuer des mesures. L’IEC TR 61282-9 explique la théorie qui régit les méthodes 
d’essai. 

2 Références normatives 

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie 
de leur contenu, des exigences du présent document. Pour les références datées, seule 
l’édition citée s’applique. Pour les références non datées, la dernière édition du document de 
référence s'applique (y compris les éventuels amendements). 

IEC 60793-1-44, Fibres optiques – Partie 1-44: Méthodes de mesure et procédures d’essai – 
Longueur d’onde de coupure 

IEC 61300-3-35, Dispositifs d'interconnexion et composants passifs à fibres optiques – 
Méthodes fondamentales d'essais et de mesures – Partie 3-35: Examens et mesures – Examen 
visuel des connecteurs à fibres optiques et des émetteurs-récepteurs à embase fibrée 

IEC TR 61282-9, Fibre optic communication system design guides – Part 9: Guidance on 
polarization mode dispersion measurements and theory (disponible en anglais seulement) 

IEC TR 62627-01, Fibre optic interconnecting devices and passive components – Part 01: Fibre 
optic connector cleaning methods (disponible en anglais seulement) 

3 Termes, définitions, symboles et termes abrégés 

3.1 Termes et définitions 

Aucun terme n'est défini dans le présent document. 
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