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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -

Part 3-3: Performance specification templates —
Wavelength selective switches

FOREWORD

gll national electrotechnical committees (IEC National Committees). The object of IEC is to promate‘internat

qg
i
Hublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC ‘Publication(s)”).
A
n

ay participate in this preparatory work. International, governmental and non-goverpmental organizations lia

0

tandardization (ISO) in accordance with conditions determined by agreement.between the two organizatio

onsensus of opinion on the relevant subjects since each technical committee has representation fro

Tlhe formal decisions or agreements of IEC on technical matters express, asggarly as possible, an internat
qg
interested IEC National Committees.

IEC Publications have the form of recommendations for international’ use and are accepted by IEC Natf
q

Hublications is accurate, IEC cannot be held responsible for” the way in which they are used or for
misinterpretation by any end user.

Ip order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in their pational and regional publications. Any divergence bet
gny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

IEC itself does not provide any attestation of eonformity. Independent certification bodies provide confo

rvices carried out by independent certification bodies.

Il users should ensure that they have thellatest edition of this publication.

embers of its technical committees-and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publica

ttention is drawn to thesNormative references cited in this publication. Use of the referenced publicatio
dispensable for the correct application of this publication.

=T O 0O 0 =z T

ttention is drawn t0"the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall not*be held responsible for identifying any or all such patent rights.

i

This redline-version of the official IEC Standard allows the user to identify the chan|

been made. Additions are in green text, deletions are in strikethrough red text.

ma4ie tothe previous edition. A vertical bar appears in the margin wherever a change

Tlhe International Electrotechnical Commission (IEC) is a worldwide organization for standardization‘comprjsing

onal

o-operation on all questions concerning standardization in the electrical and electronic fields:\To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications,/Technical Reforts,

[ heir

reparation is entrusted to technical committees; any IEC National Committee interested.in the subject dealff with

sing

ith the IEC also participate in this preparation. IEC collaborates closely with the\\nternational Organization for

nS.

onal
n all

onal

ommittees in that sense. While all reasonable efforts are made.to ensure that the technical content ofl IEC

any

tions
veen
tter.

mity

j:sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible foil any

o liability shall attach to IEC or its’directors, employees, servants or agents including individual experty and

e or
and
ions.

hs is

btent

es
has
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International Standard IEC 62343-3-3 has been prepared by subcommittee 86C: Fibre optic

syst

ems and active devices, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

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

a) modification of the normative references;

b)
The

Full

rep¢rt on voting indicated in the above table.

modification of the terms and definitions.

text of this standard is based on the following documents:
FDIS Report on voting
86C/1648/FDIS 86C/1655/RVD

information on the voting for the approval of this International Standard can be found in|

the

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

A ligt of all parts in the IEC 62343 series, published underthe general title Dynamic modules,

can|be found on the IEC website.

Thel committee has decided that the contents of this'”document will remain unchanged untilfthe

stability date indicated on the IEC website under"http://webstore.iec.ch" in the data relatefd to

the ppecific document. At this date, the document will be

e feconfirmed,

e Withdrawn,

o feplaced by a revised edition, or

e Bmended.
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 understandging
oflits contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

A wavelength selective switch (WSS) is a dynamic module (DM), which is mainly used in a
reconfigurable optical add-drop multiplexer (ROADM) system to switch a particular wavelength
signal to any output ports in DWDM networks. The WSS-medule has one input port and a
plurality of output ports (i.e. 1 x N WSS) and can be used in reverse, with N input ports and one
output port, depending on its application. It is controlled with software, which determines any
wavelength signal among a DWDM signal from one input port to switch to a particular output
port in case of 1 x N application.
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DYNAMIC MODULES -

Part 3-3: Performance specification templates —
Wavelength selective switches

1 Scope

020

Thig part of IEC 62343 provides a performance specification template for wavelength seleg
swifches. The object is to provide a framework for the preparation of detail specificatiohs/on
performance of wavelength selective switches.

Additional specification parameters—may—be are often included for detailed pro

tive
the

juct

spegifications or performance specifications if necessary. However, specification parameters

spegified in this document-shall are not-be removed from the detail product specificationp

performance specifications.

The| technical information regarding wavelength selective switches and their application
DWPM systems with single-mode fibres-will-be are described\in IEC TR 62343-6-4,—curg

2 |Normative references

or

The|following documents are referred to in the textin such a way that some or all of their content

congtitutes requirements of this document. For dated references, only the edition cited app
For| undated references, the latest edifion of the referenced document (including
amegndments) applies.

IEC|61290-7-1, Optical amplifiers = Test methods — Part 7-1: Out-of-band insertion losse
Filtered optical power meter method

IEC|61300-2-14, Fibre optic interconnecting devices and passive components — Basic test
megsurement procedures ~ Part 2-14: Tests — High optical power

IEC|61300-3-2, Fibre optic interconnecting devices and passive components — Basic test

ies.
any

)S_

and

and

megsurement procedures — Part 3-2: Examination and measurements — Polarization dependent

losq in a singlé-=mode fibre optic device

IEC|61300-3-6, Fibre optic interconnecting devices and passive components — Basic test
megsurement procedures — Part 3-6: Examinations and measurements — Return loss

and

IEC 61300-3-14, Fibre optic interconnecting devices and passive components — Basic test
measurement procedures — Part 3-14: Examinations and measurements —Acecuracy Error
repeatability of the attenuation settings of a variable optical attenuator

IEC 61300-3-21, Fibre optic interconnecting devices and passive components — Basic test

and
and

and

measurement procedures — Part 3-21: Examinations and measurements — Switching time-and

bounce-time

IEC 61300-3-29, Fibre optic interconnecting devices and passive components — Basic test

and

measurement procedures - Part 3-29: Exam/nat/ons and measurements —Measurement

eem,eeﬁems Spectra/ transfer character/st/cs of DWDM devrces
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IEC 61300-3-32, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-32: Examinations and measurements — Polarization mode
dispersion measurement for passive optical components

IEC 61300-3-38, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-38: Examinations and measurements — Group delay,
chromatic dispersion and phase ripple

IEC 61753-021-2, Fibre optic interconnecting devices and passive components performance
standard — Part 021-2: Grade C/3 single-mode fibre optic connectors for category C — Controlled

envfrormmrent

IEC|62074-1, Fibre optic interconnecting devices and passive components — Fibre optic WDM
devjces — Part 1: Generic specification

IEC|62343, Dynamic modules — General and guidance

IEC|62343-1, Dynamic modules — Part 1: Performance standards — Geflefal conditions
IEC}62343-4-1, Dynamic modules — Part 4-1: Software and-hardware interface standards —{1x9
wavelength-selective-switch-+

IEC|62343-5-2, Dynamic modules — Part 5-2: Test methods.— 1 x N fixed-grid WSS — Dyndmic
crogstalk measurement

ITUIT Recommendation G.694.1, Spectral grids for' WDM applications: DWDM frequency grid
3 |Terms and definitions

Forlthe purpose of this document, the-fellewing terms and definitions given in [IEC 62343 agply.
ISOland IEC maintain termihological databases for use in standardization at the following
addfesses:

EC Electropediay-available at http://www.electropedia.org/

SO Online Browsing platform: available at http://www.iso.org/obp

+__Underconsideration.
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4 |Test report

Fully documented test reports and supporting evidenCe'shall be prepared and be availablg for
insgections as evidence that the tests have been carried out and complied with.

£ Refereneecomponentis

5 [Performance requirements

5.1 Dimensions

Dinlensions shall comply with either an appropriate IEC interface standard or with those given
in the manufacturer's-drawings where the IEC interface standard does not exist or canno}f be
usefl.

5.2| Sample size

Theltest'sample size and sequencing requirements for the module components shall be defined
in the\relevant specification.

5.3 Test details and requirements

Requirements are given only for non-connectorized WSS devices. For connectorized
components, the connector performances shall be in compliance with IEC 61753-021-2.

A minimum length of fibre or cable of 1,5 m per port shall be included in all-elimatic—and
environmental tests.

NOTE A minimum length of launch fibre or cable of 1,5 m is used in IEC 61753-083-2:2007 and
IEC 61753-084-2:2007.


https://iecnorm.com/api/?name=668a0e11c1b3a9bc6f5dbc59619ebd07

IEC 62343-3-3:2020 RLV © IEC 2020

15—

The channel spacings, unless otherwise specified, shall be in accordance with

ITU-T Recommendation G.694-1.
input/output port combination.

Environmental test shall be measured for a single

The test details and requirements for performance standard are shown in Table 1.

Table 1 — Tests and requirements

No. | Test parameter/test method Unit Details

1 |Operating wavelength nm

2 |Number of ports

3 |Number of channels

4 |Channel spacing GHz @

5 |Channel frequency range GHz |Information (not test item).

IEC 62074-1 Channel central frequency: ITU-T grid or custom design.
When there is no custom requrement, therchannel central
frequency shall be selected in accordance with
ITU-T Recommendation G.694.1.

6 |[Insertion loss dB Condition: the insertion loss shallybe determined as the worst gase
IEC 61300-3-29, :);:é’eall states of polarization and over the operating wavelength
IEC 62074-1 ’

Launch fibre length: > 136 m.

The test conditionS«shall provide loss measurement results with an
aceuracy uncerfainty of-better less than=06;05 0,1 dB over the
operating wavelength range.

7 |Insertion loss uniformity dB [Condition:xthe insertion loss uniformity shall be determined as fhe

worst case over all states of polarization including channel and
IEC 61300-3-29 port.

Launch fibre length: > 1,5 m.

The test conditions shall provide loss measurement results with an

aceuracy uncertainty of-better less than=+6;65 0,1 dB over the

operating wavelength range.

8 |Insertion loss ripple dB Condition: the insertion loss ripple shall be determined as the orst
IEC 61300-3-29 case over all states of polarization.

Launch fibre length: > 1,5 m.

The test conditions shall provide loss measurement results with an
acecuracy uncertainty of-better less than=+0;05 0,1 dB over the
operating wavelength range.

9 |X-dB passbandwidth GHz |Condition: the X-dB passband width, which is measured at X-dB

down-{defined-inFigure-1), shall be determined as the worst cgse

IEC 61300-3-29, over all states of polarization.

IEC 62074-1
It is recommended that the passband width be specified as 0,5|dB,
1 dB and 3 dB.

Launch fibre length: > 1,5 m
10 |Return loss dB Condition: all ports not under test shall be terminated to avoid
unwanted reflections contributing to the measurement.

IEC 61300-3-6
Launch fibre length: > 1,5 m.

The test conditions shall provide return loss measurement results
with an-aeeuraey uncertainty of-better less than-+0,4 0,2 dB over
the operating wavelength range.

11 |Adjacent channel crosstalk dB |Condition: the adjacent channel isolation shall be determined as

IEC 61300-3-29,
IEC 62074-1

the worst case over all states of polarization.
Launch fibre length: > 1,5 m.

The test conditions shall provide isolation measurement results
with an-aeeuraey uncertainty of-better less than-+0,4 0,2 dB over
the operating wavelength range.
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No. | Test parameter/test method Unit Details
12 [Non-adjacent channel crosstalk dB [Condition: the non-adjacent channel isolation shall be determined
as the worst case over all states of polarization.
IEC 61300-3-29,
IEC 62074-1 Launch fibre length: > 1,5 m.
The test conditions shall provide isolation measurement results
with an-aeeuraey uncertainty of-better less than-+0,4 0,2 dB over
the operating wavelength range.
13 |Total channel crosstalk dB Condition: the minimum total channel isolation shall be determined
IEC 61300-3-29, as the worst case over all states of polarization.
IEC 62074-1 Launch fibre length: > 1.5 m.
The test conditions shall provide isolation measurement result
with an-aeeuraey uncertainty of-better less than-+0,;4 0,2-dB,over
the operating wavelength range.
14 |Transient crosstalk dB :
(transient isolation/transient consideration
directivity)
IEC 62343-5-2
15 |Channel blocking attenuation dB |Launch fibre length: > 1,5 m.
IEC-64300-3-7 61300-3-29 Launch conditions: the wavelength of the source shall be longgr
than cut-off wavelength of the fibre’
Source: the-stabilityatthe-operating measurement wavelength
uncertainty shall be-better{ess than £0,05 dB over the measur|ng
period of at least-within<l h.
Waveband to meet the operating wavelength of WSS.
Detector system:Ninearity-within=0;05 less than or equal to 0,1 dB.
Spectral response matched to source.
Dynamic range within the attenuation values to be measured.
16 |Attenuation without power dB Laufgh fibre length: > 1,5 m.
IEC-643060-3-7 61300-3-29 [aunch conditions: the wavelength of the source shall be longgr
than cut-off wavelength of the fibre.
Source: the-stabilityat-the-operating measurement wavelength
uncertainty shall be-better less than +0,05 dB over the measur|ng
period of at least-within 1 h.
Waveband to meet the operating wavelength of WSS.
Detector system: linearity-within=0;05 less than or equal to 0,1 dB.
Spectral response matched to source.
Dynamic range within the attenuation values to be measured.
17 |Variable attenuation range dB Launch fibre length: > 1,5 m.
IEC-64380=5-7 61300-3-29 Launch conditions: the wavelength of the source shall be longgr
than cut-off wavelength of the fibre.
Source: the-stabilityat-the-operating measurement wavelength
TTTCeT taimty sttattbesbetter tesstham =0;05dBover themeasuring
period of at least-within 1 h.
Waveband to meet the operating wavelength of WSS.
Detector system linearity-within+0,;05 less than or equal to 0,1 dB.
Spectral response matched to source.
Dynamic range within the attenuation values to be measured.
18 |Variable attenuation resolution dB Method under consideration.

S ¢ switching ti i iR IEC
61300-3-24
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No. | Test parameter/test method Unit Details
19 |Attenuation accuracy dB Launch fibre length: > 1,5 m.
IEC 61300-3-14 Launch conditions: the wavelength of the source shall be longer
than cut-off wavelength of the fibre.
Source: the-stabilityatthe-operating measurement wavelength
uncertainty shall be-better less than £0,05 dB over the measuring
period of at least-within 1 h.
Waveband to meet the operating wavelength of WSS.
Detector system: linearity-within=+0,05 less than or equal to 0,1 dB.
Spectralr Tesponse matched 10 SOUTCe.
20 |Response time for attenuation ms |Method under consideration.
Similar as measurement method of switching time defined in
IEC 61300-3-21.
21 |Out of band attenuation dB
IEC 61290-7-1
22 |Switching time ms
IEC 61300-3-21
23 |Polarization dependent loss dB [The allowable PDL combination applies to all combination of input
IEC 61300-3-2, and output ports.
IEC 62074-1 Launch fibre length: > 1,5,
24 |Polarization mode dispersion ps The allowable PMD cembination applies to all combination of ifpput
IEC 61300-3-32, and output ports
IEC 62074-1
25 |Group delay ripple ps 1EC-61300-3-38
IEC 61300-3-38
26 |Phase ripple rad |IEC-81300-3-38
IEC 61300-3-38
27 |Chromatic dispersion ps/nm, |{EEC-61300-3-38
IEC 61300-3-38
28 |Maximum input power dBm |Input port: single port
(single channel)
IEC 61300-2-14
29 |Maximum input powér dBm |Input port: single port
(single port)
IEC 61300-2-14
30 |Storage temperature (range) °C IEC 62343-1 for reference
31 |Storage relative humidity RH % |IEC 62343-1 for reference
32 |Qpetrating case temperature °C Shall satisfy IEC 62343-1.
33 [Operating relative humidity RH % [Shall satistfy [EC 62343-1.
34 |Temperature control (equipped or not)
35 |Supply voltage \
36 |Power consumption
37 |Module size mm x m
m x mm
38 |Fibre type For example, IEC 60793-2-50.
39 |Pigtail fibre length m
40 |Pigtail fibre buffer diameter um
41 |Optical connector For example, IEC 61754-series (all parts).
42 |Optical connector labelling
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No. | Test parameter/test method Unit Details
43 |Electrical interface Shall satisfy IEC 62343-4-1 for 1 x 9 WSS;—under-consideration.
44 |Communication interfaces IEC 62343-4-1 for referenceunder-consideration.

a

50 GHz and 100 GHz are commercially available.
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Isessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization ‘compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote‘internat
-operation on all questions concerning standardization in the electrical and electronic fields:\Fo this end
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep

sing
onal
and
orts,

ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC ‘Publication(s)”). Their

reparation is entrusted to technical committees; any IEC National Committee interested.in the subject dealt
ay participate in this preparatory work. International, governmental and non-goverpmental organizations lia

with
sing

ith the IEC also participate in this preparation. IEC collaborates closely with the\nternational Organizatiop for
tandardization (ISO) in accordance with conditions determined by agreement.between the two organizatiops.

he formal decisions or agreements of IEC on technical matters express, asynearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation frof
terested IEC National Committees.

FC Publications have the form of recommendations for international’ use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made.io ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible for’ the way in which they are used or for
isinterpretation by any end user.

h order to promote international uniformity, IEC National* Committees undertake to apply IEC Publica

ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the I3

FC itself does not provide any attestation of eonformity. Independent certification bodies provide confo

rvices carried out by independent certification bodies.

Il users should ensure that they have thellatest edition of this publication.

embers of its technical committees-and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publica

ttention is drawn to thesNormative references cited in this publication. Use of the referenced publicatio
dispensable for the cotrect application of this publication.

ttention is drawn t6"the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall not*be held responsible for identifying any or all such patent rights.

Inte

sys{ems and-active devices, of IEC technical committee 86: Fibre optics.

Thi

national-Standard IEC 62343-3-3 has been prepared by subcommittee 86C: Fibre o

onal
h all

onal
IEC
any

ions

ansparently to the maximum extent possible in their pational and regional publications. Any divergence betyween

tter.

mity
any

o liability shall attach to IEC or its*directors, employees, servants or agents including individual experts| and

e or
and
ions.

hs is

htent

ptic

second edition cancels and replaces the first edition published in 2014. This edi

tion

constitutes a technical revision.

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

edit

ion:

a) modification of the normative references;

b) modification of the terms and definitions.
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text of this standard is based on the following documents:
FDIS Report on voting
86C/1648/FDIS 86C/1655/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 lig
can

The
stal

the specific document. At this date, the document will be

e Withdrawn,

e amended.

t of all parts in the IEC 62343 series, published under the general title Dynamic moddles,
be found on the IEC website.

committee has decided that the contents of this document will remain unchanged until| the
ility date indicated on the IEC website under "http://webstore.iec.ch” in the.data related to

econfirmed,

eplaced by a revised edition, or
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INTRODUCTION

A wavelength selective switch (WSS) is a dynamic module (DM), which is mainly used in a
reconfigurable optical add-drop multiplexer (ROADM) system to switch a particular wavelength
signal to any output ports in DWDM networks. The WSS has one input port and a plurality of
output ports (i.e. 1 x N WSS) and can be used in reverse, with N input ports and one output
port, depending on its application. It is controlled with software, which determines any
wavelength signal among a DWDM signal from one input port to switch to a particular output
port in case of 1 x N application.
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DYNAMIC MODULES -

Part 3-3: Performance specification templates —
Wavelength selective switches

Scope

part of IEC 62343 provides a performance specification template for wavelength seledtive
swifches. The object is to provide a framework for the preparation of detail specificatiohs/on|the

ormance of wavelength selective switches.

itional specification parameters are often included for detailed product.specification
ormance specifications if necessary. However, specification parameters’ specified in
Liment are not removed from the detail product specifications or performance specificati

DM systems with single-mode fibres are described in IEC TR'62343-6-4.

Normative references

stitutes requirements of this document. For dated references, only the edition cited app
undated references, the latest editionofthe referenced document (including
ndments) applies.

red optical power meter method

61300-2-14, Fibre optic interconnecting devices and passive components — Basic test
surement procedures — Part 2-14: Tests — High optical power

61300-3-2, Fibre optic interconnecting devices and passive components — Basic test

in a single-maodefibre optic device

61300-3-6,-Fibre optic interconnecting devices and passive components — Basic test
surement' procedures — Part 3-6: Examinations and measurements — Return loss

61300-3-14, Fibre optic interconnecting devices and passive components — Basic test

mea

repeatability of the attenuation settings of a variable optical attenuator

5 or
this
bNS.

technical information regarding wavelength selective switches -and their applications in

following documents are referred to in the text inssuch a way that some or all of their content

ies.
any

61290-7-1, Optical amplifiers — Testsmethods — Part 7-1: Out-of-band insertion lossgs —

and

and

surement procedures — Part 3-2: Examination and measurements — Polarization dependent

and

and

SUTETTTETTt —procedures = Part 3=t —Exarminmations —arrd—measuremernts — Error —and

IEC 61300-3-21, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-21: Examinations and measurements — Switching time

IEC 61300-3-29, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-29: Examinations and measurements — Spectral transfer
characteristics of DWDM devices

IEC 61300-3-32, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-32: Examinations and measurements — Polarization mode
dispersion measurement for passive optical components
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IEC 61300-3-38, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-38: Examinations and measurements — Group delay,
chromatic dispersion and phase ripple

IEC 61753-021-2, Fibre optic interconnecting devices and passive components performance
standard — Part 021-2: Grade C/3 single-mode fibre optic connectors for category C — Controlled
environment

IEC 62074-1, Fibre optic interconnecting devices and passive components — Fibre optic WDM
devices — Part 1: Generic specification

IEC|62343, Dynamic modules — General and guidance
IEC|62343-1, Dynamic modules — Part 1: Performance standards — General conditions

IEC|62343-5-2, Dynamic modules — Part 5-2: Test methods — 1 x N fixed-grid, WSS — Dyndmic
crogstalk measurement

ITUIT Recommendation G.694.1, Spectral grids for WDM applications; DWDM frequency gfid

3 |Terms and definitions
For|the purpose of this document, the terms and definitions given in IEC 62343 apply.

ISOland IEC maintain terminological databases for use in standardization at the following
addfesses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

4 |Test report

Fully documented test reportsiand supporting evidence shall be prepared and be availablg for
insgections as evidence that'the tests have been carried out and complied with.

5 |Performance requirements

5.1 Dimensions

in thesmanufacturer's drawings where the IEC interface standard does not exist or canno}f be
us

Din"Ensions shall comply with either an appropriate IEC interface standard or with those given
e

5.2 Sample size

The test sample size and sequencing requirements for the module components shall be defined
in the relevant specification.

5.3 Test details and requirements

Requirements are given only for non-connectorized WSS devices. For connectorized
components, the connector performances shall be in compliance with IEC 61753-021-2.

A minimum length of fibre or cable of 1,5 m per port shall be included in all tests.
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NOTE A minimum length of launch fibre or cable of 1,5 m is used in IEC 61753-083-2:2007 and
IEC 61753-084-2:2007.

The channel spacings, unless otherwise specified, shall be in accordance with
ITU-T Recommendation G.694-1. Environmental test shall be measured for a single
input/output port combination.

The test details and requirements for performance standard are shown in Table 1.

Table 1 — Tests and requirements

No.|| Test parameter/test method Unit Details
1 [|Operating wavelength nm
2 ||Number of ports
3 ||Number of channels
4 ||Channel spacing GHz @
5 ||Channel frequency range GHz |Information (not test item).
IEC 62074-1 Channel central frequency: ITU-T gridcor custom design.

When there is no custom requrement, the channel central
frequency shall be selected. in aecordance with
ITU-T Recommendation G.694.1.

6 ||Insertion loss dB Condition: the insertion loss shall be determined as the worst
case over all states qf'polarization and over the operating
IEC 61300-3-29, wavelength range

IEC 62074-1
Launch fibre Jength: > 1,5 m.
The test conditions shall provide loss measurement results with
an uncertainty of less than 0,1 dB over the operating wavelength
rangeg
7 ||Insertion loss uniformity dB |Condition: the insertion loss uniformity shall be determined aq the
IEC 61300-3-29 \évgrrts.t case over all states of polarization including channel and

Launch fibre length: > 1,5 m.

The test conditions shall provide loss measurement results with
an uncertainty of less than 0,1 dB over the operating wavelength
range.

8 ||Insertion loss ripple dB |Condition: the insertion loss ripple shall be determined as the
IEC 61300-3-29 worst case over all states of polarization.

Launch fibre length: > 1,5 m.

The test conditions shall provide loss measurement results with
an uncertainty of less than 0,1 dB over the operating wavelength

range.
9 ||X-dB"passband width GHz |[Condition: the X-dB passband width, which is measured at X-4B
down, shall be determined as the worst case over all states of
NEC61300-3-29, polarization.

loCc. a2074 .4
ooz U

It is recommended that the passband width be specified as
0,5dB, 1 dB and 3 dB.

Launch fibre length: > 1,5 m

10 |Return loss dB [Condition: all ports not under test shall be terminated to avoid
unwanted reflections contributing to the measurement.
IEC 61300-3-6

Launch fibre length: > 1,5 m.

The test conditions shall provide return loss measurement results
with an uncertainty of less than 0,2 dB over the operating
wavelength range.
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No.| Test parameter/test method Unit Details
11 |Adjacent channel crosstalk dB |Condition: the adjacent channel isolation shall be determined as
the worst case over all states of polarization.
IEC 61300-3-29,
IEC 62074-1 Launch fibre length: > 1,5 m.
The test conditions shall provide isolation measurement results
with an uncertainty of less than 0,2 dB over the operating
wavelength range.
12 |[Non-adjacent channel crosstalk dB |Condition: the non-adjacent channel isolation shall be determined
IEC 61300-3-29, as the worst case over all states of polarization.
IEC 62074-1 Launch fibre length: > 1,5 m.
The test conditions shall provide isolation measurement resul{s
with an uncertainty of less than 0,2 dB over the operating
wavelength range.
13 ||Total channel crosstalk dB |Condition: the minimum total channel isolation shall be
IEC 61300-3-29, determined as the worst case over all states of\polarization.
IEC 62074-1 Launch fibre length: > 1,5 m.
The test conditions shall provide isolation.measurement resul{s
with an uncertainty of less than 0,2 dB‘0ver the operating
wavelength range.
14 || Transient crosstalk dB
(transient isolation/transient
directivity)
IEC 62343-5-2
15 ||Channel blocking attenuation dB Launch fibre length: >1,5 m.
IEC 61300-3-29 Launch conditions: the wavelength of the source shall be longler
than cut-off wavelength of the fibre.
Source:‘the' measurement wavelength uncertainty shall be lesp
than £0,05 dB over the measuring period of at least 1 h.
Waveband to meet the operating wavelength of WSS.
Detector system: linearity less than or equal to 0,1 dB.
Spectral response matched to source.
Dynamic range within the attenuation values to be measured.
16 ||Attenuation without power dB Launch fibre length: > 1,5 m.
IEC 61300-3-29 Launch conditions: the wavelength of the source shall be longler
than cut-off wavelength of the fibre.
Source: the measurement wavelength uncertainty shall be lesp
than +£0,05 dB over the measuring period of at least 1 h.
Waveband to meet the operating wavelength of WSS.
Detector system: linearity less than or equal to 0,1 dB.
Spectral response matched to source.
Dynamic range within the attenuation values to be measured.
17 |Variable attenuation range dB Launch fibre length: > 1,5 m.
IEC 61300-3-29 Launch conditions: the wavelength of the source shall be longer
than cut-off wavelength of the fibre.
Source: the measurement wavelength uncertainty shall be less
than +£0,05 dB over the measuring period of at least 1 h.
Waveband to meet the operating wavelength of WSS.
Detector system linearity less than or equal to 0,1 dB.
Spectral response matched to source.
Dynamic range within the attenuation values to be measured.
18 |Variable attenuation resolution dB Method under consideration.



https://iecnorm.com/api/?name=668a0e11c1b3a9bc6f5dbc59619ebd07

-10 - IEC 62343-3-3:2020 © |IEC 2020

No.| Test parameter/test method Unit Details
19 |Attenuation accuracy dB Launch fibre length: > 1,5 m.
IEC 61300-3-14 Launch conditions: the wavelength of the source shall be longer
than cut-off wavelength of the fibre.
Source: the measurement wavelength uncertainty shall be less
than £0,05 dB over the measuring period of at least 1 h.
Waveband to meet the operating wavelength of WSS.
Detector system: linearity less than or equal to 0,1 dB.
Spectral response matched to source.
20 ||Response time for attenuation ms |Method under consideration.
Similar as measurement method of switching time defined.in
IEC 61300-3-21.
21 ||Out of band attenuation dB
IEC 61290-7-1
22 ||Switching time ms
IEC 61300-3-21
23 ||Polarization dependent loss dB |The allowable PDL combination applies to all combination of input
IEC 61300-3-2, and output ports.
IEC 62074-1 Launch fibre length: > 1,5, m.
24 ||Polarization mode dispersion ps The allowable PMD cambination applies to all combination of
IEC 61300-3-32, input and output ports
IEC 62074-1
25 [|Group delay ripple ps
IEC 61300-3-38
26 ||Phase ripple rad
IEC 61300-3-38
27 ||Chromatic dispersion ps/nm
IEC 61300-3-38
28 [|Maximum input power dBm |Input port: single port
(single channel)
IEC 61300-2-14
29 [|Maximum input power dBm |Input port: single port
(single port)
IEC 61300-2-14
30 ||Storage temperature (range) °C IEC 62343-1 for reference
31 ||Storage relative humidity RH % |IEC 62343-1 for reference
32 ||Opé€rating case temperature °C Shall satisfy IEC 62343-1.
33 ||Operating relative humidity RH % |Shall satisfy IEC 62343-1.
34 |Temperature control (equipped or not)
35 |Supply voltage \%
36 |Power consumption W
37 |Module size mm x m
m x mm
38 |Fibre type For example, IEC 60793-2-50.
39 |Pigtail fibre length m
40 |Pigtail fibre buffer diameter pum
41 |Optical connector For example, IEC 61754 (all parts).
42 |Optical connector labelling
43 |Electrical interface Shall satisfy IEC 62343-4-1 for 1 x 9 WSS.
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No.| Test parameter/test method Unit Details

44 |Communication interfaces IEC 62343-4-1 for reference.

2 50 GHz and 100 GHz are commercially available.
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amplifiers

ITU-T G.Sup39, Optical system design and engineering considerations
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MODULES DYNAMIQUES -

Partie 3-3: Modéles de spécification de performance —
Commutateurs sélectifs en longueur d'onde

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation~comp

favoriser la coopération internationale pour toutes les questions de normalisation dans(les” domaine
I'Electricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles‘ay public (PAS) e
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études
tfavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisa

bsée

e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC¢a“pour objgt de

5 de
bles,
des
aux
ions

internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC;/participent égalemen{ aux

tfavaux. L'IEC collabore étroitement avec |'Organisation Internationale de.Normalisation (ISO), selon
nditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mesu
ossible, un accord international sur les sujets étudiés, étant donné quedes Comités nationaux de I'lEC intére
nt représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agr
mme telles par les Comités nationaux de I'l[EC. Tous les_efforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsab
dventuelle mauvaise utilisation ou interprétation qui en est{faite par un quelconque utilisateur final.

t régionales. Toutes divergences entre toutes~Rublications de I'lEC et toutes publications nationale
regionales correspondantes doivent étre indiquées-en termes clairs dans ces derniéres.

fournissent des services d'évaluation de’conformité et, dans certains secteurs, accédent aux marque
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de |

ature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
écoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de |
u au crédit qui lui est accordé.

attention est)attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées-est obligatoire pour une application correcte de la présente publication.

'attentionsest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I

revets et de ne pas avoir signalé leur existence.

des

e du
ISSés

Bées
'IEC
e de

ans le but d'encourager I'uniformité internationale, des\€Comités nationaux de I'lEC s'engagent, dans toufte la
esure possible, a appliquer de fagon transparente_les Publications de I'lEC dans leurs publications nationales

5 OU

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants

5 de
htion

ucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatdires,

IEC,

our tout préjudice cause‘en cas de dommages corporels et matériels, ou de tout autre dommage de quglque

hses
IEC,

ions

bbjet

e droits 'de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de

La Norme internationale IEC 62343-3-3 a été établie par le sous-comité 86C: Systémes et
dispositifs actifs a fibres optiques, du comité d’études 86 de I'lEC: Fibres optiques.

Cette deuxiéme édition annule et remplace la premiére édition publiée en 2014. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) modifications des références normatives;

b) modification des termes et définitions.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
86C/1648/FDIS 86C/1655/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce document a été rédigeé selon les Directives ISO/IEC, Partie 2.

Ung liste de toutes les parties de la série IEC 62343, publiées sous le titre général Modliles
dynpmiques, peut étre consultée sur le site web de I'lEC.

Le qomité a décidé que le contenu de ce document ne sera pas modifié avant la dat€ de staHilité
indifjuée sur le site web de I'l[EC sous "http://webstore.iec.ch"” dans les données relativeg au
docpument recherché. A cette date, le document sera
e feconduit,

e Bupprimé,

e femplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

Un commutateur sélectif en longueur d’onde (WWS) est un module dynamique (DM), qui est
principalement utilisé dans un systéme de multiplexage optique d'insertion-extraction
reconfigurable (ROADM) pour commuter un signal de longueur d'onde particuliere vers tout port
de sortie dans des réseaux DWDM. Le WSS a un port d'entrée et plusieurs ports de sortie (par
exemple 1 x N WSS) et il peut étre utilisé de maniére inverse, avec N ports d'entrée et un seul
port de sortie, en fonction de son application. Il est commandé par un logiciel, qui discrimine
un signal de n’importe quelle longueur d'onde parmi un signal DWDM provenant d'un port
d'entrée pour le commuter vers un port de sortie particulier dans le cas d'une application 1 x N.
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MODULES DYNAMIQUES -

Partie 3-3: Modéles de spécification de performance —
Commutateurs sélectifs en longueur d'onde

Domaine d'application

020

présente partie de I'lEC 62343 présente un modéle de spécification de performancely
commutateurs sélectifs en longueur d'onde. Il est destiné a fournir un cadre [

bngueur d’onde.

illées de produit ou les spécifications de performances, si nécessaire. Toutefois,
metres de spécification stipulés dans le présent document ne -sont pas retirés
cifications particuliéres de produit ou de performances.

ications dans des systétmes DWDM avec fibres “Unimodales sont décrites d
C TR 62343-6-4.

Références normatives

documents suivants sont cités dans le texte' de sorte qu’ils constituent, pour tout ou p3
eur contenu, des exigences du présent document. Pour les références datées, s¢
tion citée s’applique. Pour les références non datées, la derniére édition du documen
rence s'applique (y compris les éventuels amendements).

61290-7-1, Amplificateurs _optiques — Méthodes d’essai — Partie 7-1: Pertes d'insel
-bande — Méthode par puis$ance-metre optique filtré

61300-2-14, Dispositifs d’interconnexion et composants passifs a fibres optique
hodes fondamentales d’essais et de mesures — Partie 2-14: Essais — Puissance opt
ée

61300-3-2)>Dispositifs d’interconnexion et composants passifs a fibres optique
hodes fondamentales d’essais et de mesures — Partie 3-2: Examen et mesures — Perte
tion.de-la polarisation dans un dispositif pour fibres optiques unimodales

IEC

our
our
Ctifs

ons
les
des

informations techniques concernant les commutateurs sélectifs en longueur d'onde et l¢urs

ans

rtie
bule
[ de

tion

s —
que

S a—
b en

61300-3-6__Disnositifs d’interconnexion et composants passifs a fibres optigue
Y T ™ ™ T J

Méthodes fondamentales d’essais et de mesures — Partie 3-6: Examens et mesures —
Affaiblissement de réflexion

IEC

61300-3-14, Dispositifs d’interconnexion et composants fibroniques — Procédures
fondamentales d’essais et de mesures — Partie 3-14: Examens et mesures — Erreur et
répétabilité des positions d’affaiblissement d’un affaiblisseur optique variable

IEC 61300-3-21, Dispositifs d’interconnexion et composants passifs fibroniques — Procédures
fondamentales d’essais et de mesures — Partie 3-21: Examens et mesures — Temps de
commutation
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