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DYNAMIC MODULES -

Part 6-12: Design guidelines — Survey results on performance
specifications for 1 x V wavelength selective switches

FOREWORD

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.

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.

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.

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.

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.

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

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.

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.

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.

IEC TR 62343-6-12 has been prepared by subcommittee 86C: Fibre optic systems and active
devices, of IEC technical committee 86: Fibre optics. It is a Technical report.

The text of this standard is based on the following documents:

Draft Report on voting

86C/1823/DTR 86C/1829/RVDTR

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Report is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 62343 series, published under the general titte Dynamic modules,
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 webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

A wavelength selective switch (WSS) is a dynamic module (DM) which is predominantly used
in reconfigurable optical add-drop multiplexers (ROADMs) in DWDM networks to switch a signal
at a particular wavelength from a given input fibre to a selected output fibre. WSS modules can
have multiple input ports and multiple output ports. Until recently, however, most commercial
WSS modules were 1 x N (or N x 1) switches, with just a single input port and a plurality of
output ports, or when operated in reverse, with a plurality of input ports and just a single output
port. This document, therefore, focusses on the performance specifications for 1 x N WSS’s.
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1 Scope

This part of IEC 62343, which is a Technical Report, reports the results of a recently conducted
survey on performance specifications for 1 x N wavelength selective switches. This information
is intended to provide a framework for the preparation of performance specification standards
for wavelength selective switches. The purpose of this document is to provide guidelines for
performance values of the specification items listed in IEC 62343-3-3.

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 62343:2023, Dynamic modules — General and guidance

3 Terms and definitions
For the purpose of this document, the terms and definitions given in IEC 62343:2023 apply.

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

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

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

4.1 Survey contents

The survey asked participants for proposals of specification values to be used in standardizing
the performance characterization of 1 x N wavelength selective switches (WSSs), including but
not limited to the items listed in the performance specification template of IEC 62343-3-3. The
participants were encouraged to propose values for additional items to be standardized, so as
to better characterize the performance of WSSs. It was not required for the respondent to be
directly related to the production, development or application of WSSs.

4.2 Survey conditions

The survey was distributed to 18 companies, including suppliers and users of WSSs. It asked
the participants to provide values for each specification item listed in the performance
specification template of IEC 62343-3-3. The survey was conducted between October 2018 and
January 2019.


http://www.electropedia.org/
http://www.iso.org/obp
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4.3 Analysis of responses

After reviewing the responses from the survey, it was decided to classify them into two separate
groups, which are referred to as group A and group B. Table 1 summarizes the responses. The

results are displayed separately for each group and item.

Table 1 — Analysed results of performance specifications

No. Test parameter Unit Group A Group B
1 Operating wavelength nm 1 528,578 to 1 567,337 1 528,578 to 1 566,928
2 Number of ports 11 2 and 4
3 Number of channels 129 1to 128
4 Channel spacing GHz Flexible Flexible
5 Channel frequency range

GHz ITU-T G.694.1 £ 15 ITU-T G.694.1 £ 12,5
IEC 62074-1
6 Insertion loss
dB <7 <6,5
IEC 61300-3-29, IEC 62074-1
7 Insertion loss uniformity
dB <15 <1
IEC 61300-3-29
8 Passband ripple
dB <0,5 <0,8
IEC 61300-3-29
9-1 0.5-dB passband width
GHz = 30 =25
IEC 61300-3-29, IEC 62074-1
9-2 1-dB passband width
GHz - > 27,5
IEC 61300-3-29, IEC 62074-1
9-3 3-dB passband width
GHz =40 =30
IEC 61300-3-29, IEC 62074-1
10 Return loss
dB > 30 =30
IEC 61300-3-6
11 Adjacent channel crosstalk
dB - =30
IEC 61300-3-29, IEC 62074-1
12 Non-adjacent channel crosstalk
dB - =40
IEC 61300-3-29, IEC 62074-1
13 Total channel crosstalk
dB - =227
IEC 61300-3-29, IEC 62074-1
14 Transient crosstalk
dB - =220
IEC 62343-5-2
15 Channel blocking attenuation
dB = 30 =40
IEC 61300-3-7
16 Attenuation without power
dB 240 =20
IEC 61300-3-7
17 Variable attenuation range
dB 20 15
IEC 61300-3-7
18 Variable attenuation resolution dB 0,1 0,1
19 Attenuation accuracy
dB <1 <0,5
IEC 61300-3-14
20 Response time for attenuation ms - <1000
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No. Test parameter Unit Group A Group B
21 Out of band attenuation
dB 225 =15
IEC 61290-7-1
22 Switching time
ms <1 <1
IEC 61300-3-21
23 Polarization dependent loss
dB <0,8 <0,8
IEC 61300-3-2, IEC 62074-1
24 Polarization mode dispersion
ps <0,5 <1
IEC 61300-3-32, IEC 62074-1
25 Group delay ripple
ps <10 <10
IEC 61300-3-38
26 Phase ripple
rad - -
IEC 61300-3-38
27 Chromatic dispersion
ps/nm -10to 10 -10to 10
IEC 61300-3-38
28 Maximum input power (single
channel) dBm <15 <10
IEC 61300-2-14
29 Maximum input power (single
port) dBm <30 <25
IEC 61300-2-14
30 Storage temperature (range) °C -40 to +85 -40 to +85
31 Storage humidity RH% <90 <90
32 Operating case temperature °C -5to +70 -
33 Operating humidity RH % <85 <90
34 Temperature control (Equipped . .
or not) Equipped Equipped
35 Supply voltage \% 5 3,3/5/15
36 Power consumption W 40 18
37 Module size mm 185 x 110 x 25 165 x 110 x 20
38 Fibre type B-652.B
B-652.B
IEC 60793-2-50 B-657
39 Pigtail fibre length 1 1
40 Pigtail fibre buffer diameter um 250 250
41 Optical connector LC LC
42 Optical connector labelling Colour code C,1,2,3,4
43 Electrical interface No descriotion HIROSE DF11-18DP-
P 2DSA
44 Communication interfaces No description RS-232C




