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European foreword 

The text of document 86C/1575/FDIS, future edition 3 of IEC 61280-4-1, prepared by SC 86C "Fibre 
optic systems and active devices" of IEC/TC 86 "Fibre optics" was submitted to the IEC-CENELEC 
parallel vote and approved by CENELEC as EN IEC 61280-4-1:2019. 

The following dates are fixed: 

• latest date by which the document has to be implemented at national 
level by publication of an identical national standard or by endorsement 

(dop) 2020-03-26 

• latest date by which the national standards conflicting with the 
document have to be withdrawn 

(dow) 2022-06-26 

This document supersedes EN 61280-4-1:2009 and all of its amendments and corrigenda (if any) 

This edition constitutes a technical revision including the following significant technical changes with 
respect to the previous edition: 

a) changes to Annex F on encircled flux to harmonise with IEC TR 62614-2, but keeping the encircled 
flux limits defined in Tables F.2 to F.5 unchanged; 

b) addition of an equipment cord method in Annex D; 

c) inclusion of testing bend insensitive multimode optical fibre; 

d) updates to measurement uncertainty; 

e) definition of additional cabling configurations; 

f) changes to Table 5 on spectral requirements. 

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

Endorsement notice 

The text of the International Standard IEC 61280-4-1:2019 was approved by CENELEC as a 
European Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards 
indicated: 

IEC 60793-1-40 NOTE Harmonized as EN IEC 60793-1-40 
IEC 60793-2 NOTE Harmonized as EN 60793-2 
IEC 60793-2-10 NOTE Harmonized as EN 60793-2-10 
IEC 60793-2-50 NOTE Harmonized as EN IEC 60793-2-50 
IEC 60794-2-21 NOTE Harmonized as EN IEC 60794-2-21 
IEC 61300-3-6 NOTE Harmonized as EN 61300-3-6 
IEC 61300-3-45 NOTE Harmonized as EN 61300-3-45 
IEC 61745 NOTE Harmonized as EN 61745 
IEC 61755-6-2 NOTE Harmonized as EN IEC 61755-6-2 
IEC 62664-1-1 NOTE Harmonized as EN 62664-1-1 
IEC 62614:2010 NOTE Harmonized as EN 62614:2010 (not modified) 
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Annex ZA 
(normative) 

 
Normative references to international publications 

with their corresponding European publications 

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.  

NOTE 1   Where an International Publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies.  

NOTE 2   Up-to-date information on the latest versions of the European Standards listed in this annex is available here: 
www.cenelec.eu.  

Publication Year Title EN/HD Year 

IEC 60825-2 -   Safety of laser products - Part 2: Safety of 
optical fibre communication systems 
(OFCS) 

EN 60825-2 -   

IEC 61280-1-3 -   Fibre optic communication subsystem test 
procedures - Part 1-3: General 
communication subsystems - Central 
wavelength and spectral width 
measurement 

EN 61280-1-3 -   

IEC 61280-1-4 -   Fibre optic communication subsystem test 
procedures - Part 1-4: General 
communication subsystems - Light source 
encircled flux measurement method 

EN 61280-1-4 -   

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 

EN 61300-3-35 -   

IEC 61315 -   Calibration of fibre-optic power meters EN IEC 61315 -   

IEC 61746-2 -   Calibration of optical time-domain 
reflectometers (OTDR) - Part 2: OTDR for 
multimode fibres 

EN 61746-2 -   
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FIBRE-OPTIC COMMUNICATION SUBSYSTEM TEST PROCEDURES –  

 
Part 4-1: Installed cabling plant – Multimode attenuation measurement 

 
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 61280-4-1 has been prepared by subcommittee 86C: Fibre optic 
systems and active devices, of IEC technical committee 86: Fibre optics. 

This third edition cancels and replaces the second edition, published in 2009. This edition 
constitutes a technical revision.  

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

a) changes to Annex F on encircled flux to harmonise with IEC TR 62614-2, but keeping the 
encircled flux limits defined in Tables F.2 to F.5 unchanged; 

b) addition of an equipment cord method in Annex D; 
c) inclusion of testing bend insensitive multimode optical fibre; 
d) updates to measurement uncertainty; 
e) definition of additional cabling configurations; 
f) changes to Table 5 on spectral requirements. 
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The text of this International Standard is based on the following documents: 

FDIS Report on voting 

86C/1575/FDIS 86C/1592/RVD 

 
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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FIBRE-OPTIC COMMUNICATION SUBSYSTEM TEST PROCEDURES –  

Part 4-1: Installed cabling plant – Multimode attenuation measurement 

1 Scope 

This part of IEC 61280 is applicable to the measurement of attenuation of installed optical fibre 
cabling plant using multimode optical fibre. This cabling plant can include multimode optical 
fibres, connectors, adapters, splices, and other passive devices. The cabling can be installed 
in a variety of environments including residential, commercial, industrial, and data centre 
premises, as well as outside plant environments. The test equipment used in this document has 
one single fibre connector interface or two single fibre connector interfaces. 

In this document, the optical fibres that are addressed include sub-categories A1-OMx, where 
x = 2, 3, 4 and 5 (50/125 μm) and A1-OM1 (62,5/125 μm) multimode optical fibres, as specified 
in IEC 60793-2-10. The attenuation measurements of the other multimode categories can be 
made using the approaches of this document, but the source conditions for the other categories 
have not been defined. 

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 60825-2, Safety of laser products – Part 2: Safety of optical fibre communication systems 
(OFCS) 

IEC 61280-1-3, Fibre optic communication subsystem test procedures – Part 1-3: General 
communication subsystems – Central wavelength and spectral width measurement 

IEC 61280-1-4, Fibre optic communication subsystem test procedures – Part 1-4: General 
communication subsystems – Light source encircled flux measurement method  

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 61315, Calibration of fibre-optic power meters 

IEC 61746-2, Calibration of optical time-domain reflectometers (OTDR) – Part 2: OTDR for 
multimode fibres 

 STN EN IEC 61280-4-1: 2019 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky


	ENIEC61280-4-1{2019}e.pdf
	Annex ZA(normative)Normative references to international publicationswith their corresponding European publications

	iec61280-4-1{ed3.0}b.pdf
	English 
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms, definitions, graphical symbols and abbreviated terms
	3.1 Terms and definitions
	3.2 Graphical symbols
	3.3 Abbreviated terms

	4 Test methods
	4.1 General
	4.2 Cabling configurations and applicable test methods

	5 Overview of uncertainties
	5.1 General
	5.2 Sources of significant uncertainties
	5.3 Consideration of the PM
	5.4 Consideration of test cord connector grade
	5.5 Typical uncertainty values

	6 Apparatus
	6.1 General
	6.2 Light source
	6.2.1 Stability
	6.2.2 Spectral characteristics (LSPM measurement)

	6.3 Launch cord
	6.4 Receive or tail cord
	6.5 Substitution cord
	6.6 Power meter – LSPM methods only
	6.7 OTDR apparatus
	6.8 Connector end face cleaning and inspection equipment
	6.9 Adapters

	7 Procedures
	7.1 General
	7.2 Common procedures
	7.2.1 Care of the test cords
	7.2.2 Make reference measurements (LSPM methods only)
	7.2.3 Inspect and clean the ends of the optical fibres in the cabling 
	7.2.4 Make the measurements
	7.2.5 Make the calculations
	7.2.6 Duplex and bi-directional testing

	7.3 Calibration
	7.4 Safety

	8 Calculations
	9 Documentation
	9.1 Information for each test
	9.2 Information to be available

	Annexes 
	Annex A (normative) One-cord method
	A.1 Applicability of test method
	A.2 Apparatus
	A.3 Procedure
	A.4 Calculation
	A.5 Components of reported attenuation

	Annex B (normative) Three-cord method
	B.1 Applicability of test method
	B.2 Apparatus
	B.3 Procedure
	B.4 Calculations
	B.5 Components of reported attenuation

	Annex C (normative) Two-cord method
	C.1 Applicability of test method
	C.2 Apparatus
	C.3 Procedure
	C.4 Calculations
	C.5 Components of reported attenuation

	Annex D (normative) Equipment cord method
	D.1 Applicability of the test method
	D.2 Apparatus
	D.3 Procedure
	D.4 Calculation
	D.5 Components of reported attenuation
	D.6 Typical uncertainty values

	Annex E (normative) Optical time domain reflectometer
	E.1 Applicability of the test method
	E.2 Apparatus
	E.2.1 General
	E.2.2 OTDR
	E.2.3 Test cords

	E.3 Procedure (test method)
	E.4 Calculation
	E.4.1 General
	E.4.2 Connection location
	E.4.3 Definition of power levels F1 and F2
	E.4.4 Alternative calculation

	E.5 OTDR uncertainties

	Annex F (normative) Requirements for the source characteristics
	F.1 Encircled flux
	F.2 Assumptions and limitations
	F.3 Encircled flux templates
	F.3.1 General
	F.3.2 Uncertainties expectations
	F.3.3 Templates

	F.4 Graphical representation of templates 

	Annex G (informative) OTDR configuration information
	G.1 General
	G.2 Fundamental parameters that define the operational capability of an OTDR
	G.2.1 Dynamic range
	G.2.2 Pulse width
	G.2.3 Averaging time
	G.2.4 Dead zone

	G.3 Other parameters
	G.3.1 Index of refraction 
	G.3.2 Measurement range
	G.3.3 Distance sampling

	G.4 Other measurement configurations
	G.4.1 General
	G.4.2 Macrobend or splice attenuation measurement
	G.4.3 Splice attenuation measurement
	G.4.4 Measurement with high reflection connectors or short length cabling
	G.4.5 Ghost

	G.5 More on the measurement method
	G.6 Bi-directional measurement
	G.7 Non-recommended practices
	G.7.1 Measurement without tail test cord
	G.7.2 Cursor measurement


	Annex H (informative) Test cord attenuation verification
	H.1 General
	H.2 Apparatus
	H.3 Procedure
	H.3.1 General
	H.3.2 Test cord verification for the one-cord and two-cord methods when using non-pinned/unpinned and non-plug/socket style connectors
	H.3.3 Test cord verification for the one-cord and two-cord methods when using pinned/unpinned or plug/socket style connectors 
	H.3.4 Test cord verification for the three-cord method when using non-pinned/unpinned and non-plug/socket style connectors 
	H.3.5 Test cord verification for the three-cord method when using pinned/unpinned or plug/socket style connectors


	Annex I (normative) On the use of reference-grade test cords 
	I.1 General
	I.2 Practical configurations and assumptions
	I.2.1 Component specifications
	I.2.2 Conventions 
	I.2.3 Reference planes

	I.3 Impact of using reference grade test cords for recommended LSPM methods
	I.4 Examples for LSPM measurements 
	I.4.1 Example 1 (configuration A, 1-C method – Annex A)  
	I.4.2 Example 2 (configuration D, EC method – Annex D) 

	I.5 Impact of using reference-grade test cords for different configurations using the OTDR test method 
	I.5.1 Cabling configurations A, B and C 
	I.5.2 Cabling configuration D 


	Annex J (informative) Launch cord output near-field verification
	J.1 Direct verification
	J.2 Test equipment manufacturer verification
	J.3 Field check with physical artefact
	J.3.1 General
	J.3.2 Procedure for attenuation characterization of artefacts
	J.3.3 Construction details
	J.3.4 Example results



	Bibliography
	Figures 
	Figure 1 – Connector symbols
	Figure 2 – Symbol for cabling under test
	Figure 3 – Reference plane for configuration A tested with the 1-cord method
	Figure 4 – Reference plane for configuration B tested with the 3-cord method
	Figure 5 – Reference plane for configuration C tested with the 2-cord method
	Figure 6 – Reference plane for configuration D tested with the EC method
	Figure 7 – OTDR schematic
	Figure A.1 – Reference measurement
	Figure A.2 – Test measurement
	Figure B.1 – Reference measurement
	Figure B.2 – Test measurement
	Figure C.1 – Reference measurement
	Figure C.2 – Test measurement
	Figure C.3 – Test measurement for plug-socket style connectors
	Figure D.1 – Reference measurement
	Figure D.2 – Test measurement
	Figure E.1 – OTDR method
	Figure E.2 – Location of the ports of the cabling under test 
	Figure E.3 – Graphic construction of F1 and F2
	Figure E.4 – Graphic construction of F1, F11, F12 and F2
	Figure F.1 – Encircled flux example
	Figure G.1 – Splice and macrobend attenuation measurement
	Figure G.2 – Attenuation measurement with high reflection connectors
	Figure G.3 – Attenuation measurement of a short length cabling
	Figure G.4 – OTDR trace with ghost
	Figure G.5 – Cursor positioning
	Figure H.1 – Obtaining reference power level P0
	Figure H.2 – Obtaining power level P1
	Figure H.3 – Obtaining reference power level P0
	Figure H.4 – Obtaining power level P1
	Figure H.5 – Obtaining reference power level P0
	Figure H.6 – Obtaining power level
	Figure H.7 – Obtaining reference power level P0
	Figure H.8 – Obtaining power level P1
	Figure H.9 – Obtaining power level P5
	Figure H.10 – Obtaining reference power level P0
	Figure H.11 – Obtaining power level P1
	Figure I.1 – Cabling configurations A, B and C tested with the OTDR method
	Figure I.2 – Cabling configuration D tested with the OTDR method 
	Figure J.1 – Initial power measurement
	Figure J.2 – Verification of reference-grade connection
	Figure J.3 – Two offset splices
	Figure J.4 – Five offset splices
	Figure J.5 – EF centred
	Figure J.6 – EF underfilling
	Figure J.7 – EF overfilling
	Figure J.8 – L1 attenuation with mandrel
	Figure J.9 – L1 attenuation with mandrel and mode conditioner
	Figure J.10 – L2 attenuation with mandrel
	Figure J.11 – L2 attenuation with mandrel and mode conditioning
	Figure J.12 – L3 attenuation with mandrel
	Figure J.13 – L3 attenuation with mandrel and mode conditioning

	Tables 
	Table 1 – Cabling configurations
	Table 2 – Test methods and configurations
	Table 3 – Measurements bias related to test cord connector grade
	Table 4 – Uncertainty for a given attenuation at 850 nm
	Table 5 – Spectral requirements
	Table D.1 – Uncertainty for a given attenuation at 850 nm
	Table F.1 – Attenuation, threshold tolerance and confidence level
	Table F.2 – EF requirements for 50 µm core optical fibre cabling at 850 nm
	Table F.3 – EF requirements for 50 μm core optical fibre cabling at 1 300 nm
	Table F.4 – EF requirements for 62,5 μm core optical fibre cabling at 850 nm
	Table F.5 – EF requirements for 62,5 μm core optical fibre cabling at 1 300 nm
	Table G.1 – Default effective group index of refraction values
	Table I.1 – Measurement bias when using reference-grade test cords
	Table I.2 – Measurement bias when using reference grade test cords – OTDR test method 


	Français 
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d'application
	2 Références normatives
	3 Termes, définitions, symboles graphiques et termes abrégés
	3.1 Termes et définitions
	3.2 Symboles graphiques
	3.3 Termes abrégés

	4 Méthodes d’assai
	4.1 Généralités
	4.2 Configurations de câblage et méthodes d'essai applicables

	5 Vue d'ensemble des incertitudes
	5.1 Généralités
	5.2 Sources d'incertitudes significatives
	5.3 Facteurs à prendre en compte pour le mesureur de puissance
	5.4 Facteurs à prendre en compte pour la classe de connecteur des cordons d'essai
	5.5 Valeurs d'incertitude types

	6 Appareillage
	6.1 Généralités
	6.2 Source lumineuse
	6.2.1 Stabilité
	6.2.2 Caractéristiques spectrales (mesurage MPSL)

	6.3 Cordon d'amorce
	6.4 Cordon de réception ou de fin de fibre
	6.5 Cordon de substitution
	6.6 Mesureur de puissance – Méthodes MPSL uniquement
	6.7 Appareillage de l'OTDR
	6.8 Equipement de nettoyage et d'examen de la face d'extrémité des connecteurs
	6.9 Adaptateurs

	7 Procédures
	7.1 Généralités
	7.2 Procédures communes
	7.2.1 Précautions relatives aux cordons d'essai
	7.2.2 Réalisation des mesures de référence (méthodes MPSL uniquement)
	7.2.3 Examen et nettoyage des extrémités des fibres optiques du câblage 
	7.2.4 Réalisation des mesures
	7.2.5 Réalisation des calculs
	7.2.6 Essais duplex et bidirectionnels

	7.3 Etalonnage
	7.4 Sécurité

	8 Calculs
	9 Documentation
	9.1 Informations pour chaque essai
	9.2 Informations à fournir

	Annexes 
	Annexe A (normative) Méthode à cordon unique
	A.1 Applicabilité de la méthode d'essai
	A.2 Appareillage
	A.3 Procédure
	A.4 Calcul
	A.5 Composantes de l'affaiblissement rapporté

	Annexe B (normative) Méthode à trois cordons
	B.1 Applicabilité de la méthode d'essai
	B.2 Appareillage
	B.3 Procédure
	B.4 Calculs
	B.5 Composantes de l'affaiblissement rapporté

	Annexe C (normative) Méthode à deux cordons
	C.1 Applicabilité de la méthode d'essai
	C.2 Appareillage
	C.3 Procédure
	C.4 Calculs
	C.5 Composantes de l'affaiblissement rapporté

	Annexe D (normative) Méthode des cordons d'équipement
	D.1 Applicabilité de la méthode d'essai
	D.2 Appareillage
	D.3 Procédure
	D.4 Calcul
	D.5 Composantes de l'affaiblissement rapporté
	D.6 Valeurs d'incertitude types

	Annexe E (normative) Réflectomètre optique dans le domaine temporel
	E.1 Applicabilité de la méthode d'essai
	E.2 Appareillage
	E.2.1 Généralités
	E.2.2 OTDR
	E.2.3 Cordons d'essai

	E.3 Procédure (méthode d'essai)
	E.4 Calcul
	E.4.1 Généralités
	E.4.2 Emplacement des connexions
	E.4.3 Définition des niveaux de puissance F1 et F2
	E.4.4 Calcul alternatif

	E.5 Incertitudes de l'OTDR

	Annexe F (normative) Exigences relatives aux caractéristiques de la source
	F.1 Flux inscrit
	F.2 Hypothèses et limitations
	F.3 Modèles de flux inscrit
	F.3.1 Généralités
	F.3.2 Incertitudes attendues
	F.3.3 Modèles

	F.4 Représentation graphique des modèles 

	Annexe G (informative) Informations de configuration de l'OTDR
	G.1 Généralités
	G.2 Paramètres fondamentaux définissant la capacité opérationnelle d'un OTDR
	G.2.1 Dynamique
	G.2.2 Largeur d'impulsion
	G.2.3 Temps de moyennage
	G.2.4 Zone morte

	G.3 Autres paramètres
	G.3.1 Indice de réfraction 
	G.3.2 Plage de mesure
	G.3.3 Echantillonnage en distance

	G.4 Autres configurations de mesure
	G.4.1 Généralités
	G.4.2 Mesure de l'affaiblissement des macro-courbures ou des épissures
	G.4.3 Mesure de l'affaiblissement des épissures
	G.4.4 Mesure avec des connecteurs à forte réflexion ou un câblage court
	G.4.5 Réflexions fantômes

	G.5 Informations complémentaires sur la méthode de mesure
	G.6 Mesure bidirectionnelle
	G.7 Pratiques non recommandées
	G.7.1 Mesure sans cordon d'essai de fin de fibre
	G.7.2 Mesure par curseur


	Annexe H (informative) Vérification de l'affaiblissement des cordons
	H.1 Généralités
	H.2 Appareillage
	H.3 Procédure
	H.3.1 Généralités
	H.3.2 Vérification des cordons d'essai pour les méthodes à cordon unique et à deux cordons en utilisant des connecteurs de type non broché/non broché et sans fiche/embase
	H.3.3 Vérification des cordons d'essai pour les méthodes à cordon unique et à deux cordons en utilisant des connecteurs de type broché/non broché ou avec fiche/embase 
	H.3.4 Vérification des cordons d'essai pour la méthode à trois cordons en utilisant des connecteurs de type non brochés/non brochés et sans fiche/embase 
	H.3.5 Vérification des cordons d'essai pour la méthode à trois cordons en utilisant des connecteurs de type broché/non broché ou fiche/embase


	Annexe I (normative) Utilisation des cordons d'essai de classe de référence 
	I.1 Généralités
	I.2 Configurations pratiques et hypothèses
	I.2.1 Spécifications des composants
	I.2.2 Conventions 
	I.2.3 Plans de référence

	I.3 Conséquences de l'utilisation des cordons d'essai de classe de référence pour les méthodes MPSL recommandées
	I.4 Exemples de mesures MPSL 
	I.4.1 Exemple 1 (configuration A, méthode 1-C – Annexe A)
	I.4.2 Exemple 2 (configuration D, méthode EC – Annexe D) 

	I.5 Impact de l'utilisation des cordons d'essai de classe de référence pour différentes configurations utilisant la méthode d'essai par OTDR 
	I.5.1 Configurations de câblage A, B et C 
	I.5.2 Configuration de câblage D 


	Annexe J (informative) Vérification du champ proche en sortie du cordon d'amorce
	J.1 Vérification directe
	J.2 Vérification auprès du fabricant de l'équipement d'essai
	J.3 Contrôle sur site avec artefact physique
	J.3.1 Généralités
	J.3.2 Procédure de caractérisation de l'affaiblissement des artefacts
	J.3.3 Détails de construction
	J.3.4 Exemples de résultats



	Bibliographie
	Figures 
	Figure 1 – Symboles des connecteurs
	Figure 2 – Symbole d'un câblage en essai
	Figure 3 – Plan de référence pour la configuration d'essai A avec la méthode à cordon unique
	Figure 4 – Plan de référence pour la configuration d'essai B avec la méthode à 3 cordons
	Figure 5 – Plan de référence pour la configuration d'essai C avec la méthode à 2 cordons
	Figure 6 – Plan de référence pour la configuration d'essai D avec la méthode des cordons d'équipement
	Figure 7 – Schéma de l'OTDR
	Figure A.1 – Mesure de référence
	Figure A.2 – Mesure d'essai
	Figure B.1 – Mesure de référence
	Figure B.2 – Mesure d'essai
	Figure C.1 – Mesure de référence
	Figure C.2 – Mesure d'essai
	Figure C.3 – Mesure d'essai pour les connecteurs de type fiche-embase
	Figure D.1 – Mesure de référence
	Figure D.2 – Mesure d'essai
	Figure E.1 – Méthode par OTDR
	Figure E.2 – Emplacement des ports du câblage en essai 
	Figure E.3 – Construction graphique de F1 et F2
	Figure E.4 – Construction graphique de F1, F11, F12 et F2
	Figure F.1 – Exemple de flux inscrit
	Figure G.1 – Mesure de l'affaiblissement des épissures et des macro-courbures
	Figure G.2 – Mesure d'affaiblissement avec des connecteurs à forte réflexion
	Figure G.3 – Mesure d'affaiblissement d'un câblage court
	Figure G.4 – Trace de l'OTDR avec pic fantôme
	Figure G.5 – Positionnement des curseurs
	Figure H.1 – Obtention du niveau de puissance de référence P0
	Figure H.2 – Obtention du niveau de puissance P1
	Figure H.3 – Obtention du niveau de puissance de référence P0
	Figure H.4 – Obtention du niveau de puissance P1
	Figure H.5 – Obtention du niveau de puissance de référence P0
	Figure H.6 – Obtention du niveau de puissance
	Figure H.7 – Obtention du niveau de puissance de référence P0
	Figure H.8 – Obtention du niveau de puissance P1
	Figure H.9 – Obtention du niveau de puissance P5
	Figure H.10 – Obtention du niveau de puissance de référence P0
	Figure H.11 – Obtention du niveau de puissance P1
	Figure I.1 – Configurations de câblage A, B et C soumises à essai en utilisant la méthode par OTDR
	Figure I.2 – Configuration de câblage D soumiseà essai en utilisant la méthode par OTDR
	Figure J.1 – Mesure de puissance initiale
	Figure J.2 – Vérification de la connexion de classe de référence
	Figure J.3 – Deux épissures décalées
	Figure J.4 – Cinq épissures décalées
	Figure J.5 – Flux inscrit centré
	Figure J.6 – Sous-remplissage du flux inscrit
	Figure J.7 – Flux inscrit saturé
	Figure J.8 – Affaiblissement L1 avec mandrin
	Figure J.9 – Affaiblissement L1 avec mandrin et conditionneur de mode
	Figure J.10 – Affaiblissement L2 avec mandrin
	Figure J.11 – Affaiblissement L2 avec mandrin et conditionneur de mode
	Figure J.12 – Affaiblissement L3 avec mandrin
	Figure J.13 – Affaiblissement L3 avec mandrin et conditionneur de mode

	Tableaux 
	Tableau 1 – Configurations de câblage
	Tableau 2 – Méthodes et configurations d'essai
	Tableau 3 – Biais de mesure lié à la classe de connecteur des cordons d'essai
	Tableau 4 – Incertitude pour un affaiblissement donné à 850 nm
	Tableau 5 – Exigences spectrales
	Tableau D.1 – Incertitude pour un affaiblissement donné à 850 nm
	Tableau F.1 – Affaiblissement, seuil de tolérance et niveau de confiance
	Tableau F.2 – Exigences de flux inscrit pour un câblage à fibres optiques à cœur de 50 µm à 850 nm
	Tableau F.3 – Exigences de flux inscrit pour un câblage à fibres optiques à cœur de 50 μm à 1 300 nm
	Tableau F.4 – Exigences de flux inscrit pour un câblage à fibres optiques à cœur de 62,5 μm à 850 nm
	Tableau F.5 – Exigences de flux inscrit pour un câblage à fibres optiques à cœur de 62,5 μm à 1 300 nm
	Tableau G.1 – Indice de groupe efficace par défaut des valeurs de réfraction
	Tableau I.1 – Biais de mesure lors de l'utilisationde cordons d'essai de classe de référence
	Tableau I.2 – Biais de mesure lors de l'utilisation de cordons d'essaide classe de référence – Méthode d'essai par OTDR 






