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 55 

FOREWORD 56 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 57 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 58 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 59 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 60 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 61 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 62 
in the subject dealt with may participate in this preparatory work. International, governmental and non-63 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 64 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 65 
agreement between the two organizations. 66 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 67 
consensus of opinion on the relevant subjects since each technical committee has representation from all 68 
interested IEC National Committees.  69 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 70 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 71 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 72 
misinterpretation by any end user. 73 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 74 
transparently to the maximum extent possible in their national and regional publications. Any divergence 75 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 76 
the latter. 77 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 78 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 79 
services carried out by independent certification bodies. 80 

6) All users should ensure that they have the latest edition of this publication. 81 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 82 
members of its technical committees and IEC National Committees for any personal injury, property damage or 83 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 84 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 85 
Publications.  86 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 87 
indispensable for the correct application of this publication. 88 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 89 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 90 

International Standard IEC 62343-5-2 has been prepared by subcommittee 86C: FIBRE 91 
OPTIC SYSTEMS AND ACTIVE DEVICES, of IEC technical committee 86: FIBRE OPTICS. 92 

The text of this International Standard is based on the following documents: 93 

FDIS Report on voting 
86C/XX/FDIS 86C/XX/RVD 

 94 

Full information on the voting for the approval of this International Standard can be found in 95 
the report on voting indicated in the above table. 96 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 97 
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The committee has decided that the contents of this document will remain unchanged until the 98 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 99 
the specific document. At this date, the document will be  100 

• reconfirmed, 101 

• withdrawn, 102 

• replaced by a revised edition, or 103 

• amended. 104 

 105 

The National Committees are requested to note that for this document the stability date 106 
is 2022. 107 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE 108 
DELETED AT THE PUBLICATION STAGE. 109 

 110 

 111 
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INTRODUCTION 113 

Dynamic crosstalk is attributed to both channel crosstalk (due to same wavelength and/or 114 
other wavelengths) and port isolation. It is predicted to change during port switching 115 
operations and is a significant performance issue studied and summarized in 116 
IEC TR 62343-6-9 for 1xN (N≥3) wavelength selective switch (WSS). 117 

It was revealed that dynamic crosstalk exists in actual 1xN (N≥3) WSS in IEC TR 62343-6-9 118 
and predicted that it would influence transmission properties to some extent when a specific 119 
channel passes through the WSS. 120 

This document standardizes the measurement method of dynamic crosstalk of 1xN (N≥3) WSS. 121 

This standard is based on OITDA (Optoelectronic Industry and Technology Development 122 
Association) Standard, OITDA DM 01, "Measurement methods of dynamic crosstalk for 1xN 123 
fixed-grid wavelength selective switches". 124 

  125 
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DYNAMIC MODULES –  126 

Part 5-2: Test methods – 1xN fixed-grid WSS – Dynamic crosstalk 127 

measurement 128 
 129 

1 Scope 130 

This part of the 62343 series describes the measurement methods of dynamic crosstalk 131 
during port switching for 1xN fixed-grid wavelength selective switches (WSSs). 132 

The objective of this part of IEC 62343 is to establish a standard test method for different- 133 
channel dynamic crosstalk and same-channel dynamic crosstalk that occur when a particular 134 
optical channel signal is switched to the specific branching port against a common port in 135 
ITU-T 50 GHz and 100 GHz fixed grid 1xN (N≥3) WSSs. 136 

2 Normative references 137 

The following documents are referred to in the text in such a way that some or all of their 138 
content constitutes requirements of this document. For dated references, only the edition 139 
cited applies. For undated references, the latest edition of the referenced document (including 140 
any amendments) applies. 141 

IEC 60050, International Electrotechnical Vocabulary 142 

IEC 61300-3-29, Fibre optic interconnecting devices and passive components – Basic test 143 
and measurement procedures – Part 3-29: Examinations and measurements – Spectral 144 
transfer characteristics of DWDM devices 145 

IEC TR 61931, Fibre optic – Terminology 146 

IEC 62343, Dynamic modules – General and guidance 147 

IEC 62343-3-3, Dynamic modules – Part 3-3: Performance specification templates –148 
Wavelength selective switches 149 

IEC TS 62538, Categorization of optical devices  150 

IEC TS 62627-09 Edition 1.0 (2016-10-24), Fibre optic interconnecting devices and passive 151 
components – Vocabulary for passive optical devices 152 

ISO/IEC Guide 99, International vocabulary of metrology – Basic and general concepts and 153 
associated terms (VIM) 154 

3 Terms, definitions and abbreviations 155 

For the purpose of this International Standard, the definitions of IEC 60050 (IEV), 156 
IEC TR 61931, IEC 62343, IEC TS 62538, ISO/IEC Guide 99 (VIM), and the following apply. 157 

ISO and IEC maintain terminological databases for use in standardization at the following 158 
addresses:  159 

• IEC Electropedia: available at http://www.electropedia.org/  160 

• ISO Online browsing platform: available at http://www.iso.org/obp  161 

3.1 Basic terms and definitions 162 

3.1.1  163 
fixed grid 164 
frequency of channel spacings of WSS having a port configuration of 1xN (N≥2) is 165 
predetermined for all channels and not variable 166 
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3.1.2  167 
port pair 168 
combination of input port and one arbitrary output port among N ports, as for a WSS having a 169 
port configuration of 1xN (N≥2) 170 

NOTE 1 to entry: It is also valid when the WSS is used as Nx1 port configuration. In this case, port pair is defined 171 
as a combination of one arbitrary input port among N ports and one output port, as for the WSS having a port 172 
configuration of Nx1 (N≥2). 173 

3.1.3  174 
conducting port pair 175 
two ports, i and j, between which transfer coefficient, ti j which is defined in IEC TS 62627-09 176 
is nominally greater than zero 177 

Note 1 to entry:  Conducting port pair is defined at a specific switching state and a specified wavelength. 178 

[SOURCE: IEC TS 62627-09, 3.2.8, modified]  179 

3.1.4  180 
isolated port pair 181 
two ports, i and j, between which transfer coefficient, ti j which is defined in IEC TS 62627-09 182 
is nominally zero, and logarithmic transfer coefficient, ai j which is defined in IEC TS 62627-09 183 
is nominally infinite 184 

Note 1 to entry:  Isolated port pair is defined at a specific switching state and a specified wavelength. 185 

[SOURCE: IEC TS 62627-09, 3.2.9, modified]  186 

3.1.5  187 
attenuating port pair 188 
two ports, i and j, between which transfer coefficient, ti j which is defined in IEC TS 62627-09 189 
is nominally greater than zero and smaller than insertion loss 190 

Note 1 to entry: Attenuating port pair is defined at a specific switching state and a specified wavelength. 191 

3.1.6  192 
conducting channel 193 
channel intended to be conducted at the specific conducting port pair 194 

3.1.7  195 
isolated channel 196 
channel intended to be isolated at the specific conducting port pair 197 

3.1.8  198 
common port 199 
port for “1” side, not for “N” side, with WSS having a port configuration of 1xN (N≥2) 200 

3.1.9  201 
branching port 202 
port for “N” side, not for “1” side, with WSS having  a port configuration of 1xN (N≥2) 203 

3.1.10  204 
static state 205 
state when conducting port pair, isolated port pair and attenuating port pair are not under 206 
switching and/or attenuating operation, and the optical power is kept within 10 % in linear 207 
scale at any intended conduction port pair 208 

3.1.11  209 
dynamic state 210 
state when at least one conducting port pair, isolated port pair or attenuating port pair is  211 
under switching and/or attenuating operation, and optical power varies more than 10 % in 212 
linear scale at a specific intended conduction port pair in this state 213 
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3.2 Performance parameter definitions 214 

3.2.1  215 
crosstalk 216 
ratio of the transfer coefficient of the power to be isolated to the transfer coefficient for the 217 
power to be conducted for an output port 218 

Note 1 to entry: Crosstalk is generally a negative value expressed in dB. 219 

Note 2 to entry: For fibre optic filters and WDM devices, crosstalk is defined for one port pair at two or more 220 
different wavelengths (channels). 221 

Note 3 to entry: For fibre optic switches, crosstalk is defined for two or more port pairs at one wavelength. 222 

Note 4 to entry: Crosstalk for a passive optical device (component) is generally the maximum value of crosstalks 223 
for all port pairs defining crosstalks. 224 

Note 5 to entry: For WSS, crosstalk is defined for two or more port pairs at two or more different wavelengths 225 
(channels). 226 

[SOURCE: IEC TS 62627-09, 3.4.10, modified] 227 

3.2.2  228 
static crosstalk 229 
crosstalk in a static state for 1xN (N≥2) WSS. Static crosstalk is the ratio of unintended signal 230 
transmission ratio divided by intended signal transmission ratio 231 

Note 1 to entry:  Static crosstalk is generally a negative value expressed in dB. 232 

Note 2 to entry:  Two types of static crosstalk are defined: different channel static crosstalk and same channel 233 
static crosstalk.  234 

3.2.3  235 
different channel static crosstalk 236 
static crosstalk, specified by ratio of isolated channel power divided by conducting channel 237 
power  in the same conducting port pair, when the input channel power in the isolated channel 238 
and conducting channel is the same 239 

Note 1 to entry:  Different channel static crosstalk is generally a negative value expressed in dB. 240 

3.2.4  241 
same channel static crosstalk 242 
static crosstalk, specified by ratio of channel power in the isolated port pair divided by the 243 
channel power in the conducting port pair, when the input channel power in the isolated port 244 
pair and the conducting port pair are the same 245 

Note 1 to entry:  Same channel static crosstalk is generally a negative value expressed in dB. 246 

3.2.5  247 
dynamic crosstalk 248 
transient crosstalk 249 
crosstalk attributed to both channel crosstalk (due to same wavelength and/or other 250 
wavelengths) and port isolation, predicted to change during switching operation in WSS 251 
module 252 

Note 1 to entry:  Dynamic crosstalk is generally a negative value expressed in dB. 253 

Note 2 to entry:  Two types of dynamic crosstalk are defined: different channel dynamic crosstalk and same 254 
channel dynamic crosstalk. 255 

Note 3 to entry: Dynamic crosstalk is applied to 1xN (N≥3) WSSs. 256 

[SOURCE: IEC 62343-3-3, modified] 257 

3.2.6  258 
different channel dynamic crosstalk 259 
optical power ratio of isolated channel power divided by conducting channel power in the 260 
selected output port, when the input power of the conducting channel and the isolated 261 
channel are the same 262 

Note 1 to entry:  Different channel dynamic crosstalk is generally a negative value expressed in dB.  263 

Note 2 to entry: Signal leakage of the blue isolated channel in port 2 is the noise component for the red conducting 264 
channel signal in port 2 for the demultiplexing WSSs shown in Figure 1(a). 265 
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Note 3 to entry: Different channel dynamic crosstalk is applied to 1xN (N≥3) WSSs. 266 

3.2.7  267 
same channel dynamic crosstalk 268 
optical power ratio of isolated channel power in the isolated port pair divided by conducting 269 
channel power in the conducting port pair, when the channel power in the input port of the 270 
conducting port pair and  the channel power in the input port of the isolated port pair are the 271 
same. Same channel dynamic crosstalk is applied to 1xN (N≥3) WSSs 272 

Note 1 to entry:  Same channel dynamic crosstalk is generally a negative value expressed in dB.  273 

Note 2 to entry: Red coloured signals in ports 1 and N are the noise components for the red signal in port 2, when 274 
the conducting port pair for the blue signal is switched from port 1 to N in the multiplexing WSS shown in Figure 275 
1(b). All red signals in the isolated port pairs will be noise components. However, same channel dynamic crosstalk 276 
is defined by the ratio of the optical loss between the conducting port pair and an isolated port pair. 277 

  278 

 279 

 280 

 281 

 282 

 283 

 284 

 285 

(a) Demultiplexing WSS            (b) Multiplexing WSS 286 

Figure 1 – Noise observed in port during conducting port switching in 1xN WSS 287 

3.3 Abbreviations 288 

ASE  amplified spontaneous emission 289 

DEMUX demultiplexing 290 

DWDM dense wavelength division multiplexing 291 

ITU-T  International Telecommunication Union, Telecommunication    292 
  Standardization Sector 293 

LC   liquid crystal 294 

LCOS liquid crystal on silicon 295 

LED  light emitting diode 296 

MEMS micro-electro-mechanical system 297 

MUX  multiplexing 298 

OE   optical-to-electrical 299 

OPM  optical power meter 300 

PDL  polarization dependent loss 301 

RBD  reference branching device 302 

ROADM reconfigurable optical add drop multiplexing 303 

TJ   temporary joint 304 

TLS  tuneable laser source 305 

WSS  wavelength selective switch 306 

Port N Port N 
Common 

port 

Port 1 Port 1 

Port 2 

Common  

port 

Noise observed in port during switching operation 

Port 2 
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