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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
DYNAMIC MODULES – GENERAL AND GUIDANCE  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  " I EC  
Publ i cation (s )") .  Thei r preparation  i s  en trusted  to  techn ica l  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t possib le  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provide  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts.  

I n ternational  Standard  I EC  62343  has  been  prepared  by subcommittee  86C:  F ibre  optic 
systems  and  active  devices,  of I EC  techn ical  committee  86:  F ibre  optics.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i ti on  publ ished  in  201 3.  Th is  ed i tion  
consti tu tes  a  techn ica l  revis ion .  

Th is  ed i ti on  i ncludes  the  fol lowing  s ign i ficant techn ical  change  wi th  respect to  the  previ ous  
ed i tion :  the  i nclus ion  of defin i tions  for the  wavelength  selecti ve  swi tch .  

The  text of th is  I n ternational  Standard  i s  based  on  the  fol lowing  documents :  

FDIS  Report  on  voti ng  

86C/1 444/FDIS  86C/1 450/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  
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A l i s t  of a l l  the  parts  i n  the  I EC 62343  series,  publ ished  under the  general  ti tl e  Dynamic 
modules,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC web s i te  under "h ttp: //webstore. iec.ch "  i n  the  data 
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  
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INTRODUCTION  

I EC 62343  appl ies  to  d ynam ic devices  as  defined  i n  I EC TS  62538.  Th is  document contains  
general  gu idance for the  I EC 62343  series  related  to  d ynam ic devices  and  defin i ti ons  wh ich  
appl y to  d ynam ic devices.  The  d ynam ic modu le  (DM),  or device,  has  two  d istingu ish ing  
characteristics:  d ynam ic and  modu le.   

"Dynam ic"  h igh l ights  the  functions  of the  products  to  i ncl ude  " tun ing ,  varying ,  swi tch ing ,  
configuring ,  and  other conti nuous  optim ization , "  often  accompl ished  by e lectron ics,  fi rmware,  
software  or the ir combinations.  The  d ynam ic device  usual l y has  a  certa in  l evel  of i n te l l igence  
to  mon i tor or measure  the  s i tuation  and  make decis ions  for necessary (optim i zation)  actions.  
The  behaviour of d ynam ic modu les  may be  characteri zed  by trans ien t characteristics  as  the  
d ynam ic modu le  undergoes  tun ing ,  swi tch ing ,  configuring  and  other conti nuous  optim ization .  
Characterization  of trans ien t characteristics  wi l l  be  cons idered  i n  i nd ividual  d ynam ic modu le  
standards.   

"Modu le"  defi nes  that the  products  covered  by the  standard  are  the  in tegration  of acti ve  and  
passive  components  (ei ther or both),  through  i n terconnecting  materia ls  or devices.  The  
con trol l i ng  e lectron ics  can  be  i ns ide  or ou ts ide  the  optica l  package  (that con tains  a l l  or most 
of the  optica l  components  and  i n terconnection) .  The  product can  l ook l i ke  a  smal l  prin ted  
wi ri ng  board  (PWB or ch i l d -board  wi th  moun ted  optica l  modu le)  or a  smal l  box (housing)  wi th  
optical  components  and  e lectron ics  enclosed .  I n  the  former case,  i t  i s  more  l ike  an  assembly 
(general l y not packaged  i n  a  box or hous ing)  than  a  modu le  (general l y packaged  i n  a  box or 
hous ing) .   

For h istorical  reasons  and  conven ience,  a  d ynam ic modu le  or device  i s  referred  to  as  a  
d ynam ic modu le  i n  the  I EC 62343  series .  

The  number of d ynam ic modu les  and  devices  i s  rapid l y growing  as  optical  commun ications  
networks  evolve.  The  fol lowing  l i st provides  some examples  of the  products  covered  by the  
I EC 62343  series.  I t  shou ld  be  noted  that the  l i s t  i s  not exhaustive  and  the  products  to  be  
covered  are  not l im i ted  by the  l i sted  examples:  

•  channel  ga in  equal i zer;  

•  d ynam ic channel  equal i zer;  

•  d ynam ic gain  ti l t  equal i zer;  

•  d ynam ic s l ope  equal izer;  

•  tu neable  chromatic  d ispersion  compensator;  

•  po lari zation  mode d ispersion  compensator;  

•  reconfigurable  optical  add-drop  mu l ti p lexer;  

•  swi tch  wi th  mon i toring  and  controls;  

•  variable  optica l  attenuator wi th  mon i toring  and  con trols ;  

•  optical  channel  mon i tor;  

•  wavelength  selecti ve  swi tch ;  

•  mu l ticast optical  swi tch .  

The  I EC  62343  series  wi l l  cover performance templates,  performance standards,  re l i ab i l i ty 
qual i fication  requ i rements,  hardware  and  software  i n terfaces,  and  re lated  testi ng  methods.  

The  s tructure  of the  I EC 62343  series ,  u nder the  general  t i tle  Dynamic modules,  i s  as  fol l ows:  

•  62343-1  series  Part  1 :  Performance  standards  

•  62343-2  series  Part  2 :  Rel i abi l i ty qual i fication  



 – 6  – I EC 62343: 201 7  © I EC 201 7  

•  62343-3  series  Part  3 :  Performance  speci fication  templates  

•  62343-4  series  Part  4 :  Software  and  hardware  i n terface  s tandards  

•  62343-5  series   Part  5 :  Test methods  

•  62343-6  series  Part  6 :  Design  gu ides  

A complete  set of standards  re lated  to  a  d ynam ic modu le  or device  shou ld  i nclude  the  
fol l owing :  

•  optical  performance  standards;   

•  re l i abi l i ty qual i fication  standards;   

•  optica l  performance  speci fication  templates;   

•  hardware  and  software  i n terface  standards;   

•  test methods;   

•  techn ical  reports .   

The  safety s tandards  re lated  to  d ynam ic modu les  are  mostl y optical  power cons iderations ,  
wh ich  are  covered  by I EC TC 76:  Optical  rad iation  safety and  l aser equ ipment.  

On l y those  dynam ic modu les  for wh ich  standards  are  complete  or i n  preparation  are  i ncluded  
in  C lause  3 .  To  reflect the  rapid l y g rowing  market  for dynam ic modu les,  add i tional  terms  and  
defin i tions  wi l l  be  added  i n  subsequent revis ions  as  the  series  expands.  

I t  shou ld  be  noted  that optical  ampl i fi ers  cou ld  be  regarded  as  d ynam ic modu les.  They are  not 
i ncl uded  i n  the  I EC 62343  series  bu t are  covered  i n  thei r own  series  of I EC  standards.  

 



I EC 62343: 201 7  © I EC 201 7  – 7  –  

DYNAMIC MODULES – GENERAL AND GUIDANCE  
 
 
 

1  Scope  

I EC 62343  appl ies  to  al l  commercia l l y avai l able  optical  d ynam ic modu les  and  devices.  I t  
describes  the  products  covered  by the  I EC 62343  series,  defines  term inology,  fundamental  
cons iderations  and  bas ic  approaches.   

The  obj ect  of th is  document i s  to  

•  establ ish  un i form  requ i rements  for operation ,  re l iab i l i ty and  envi ronmenta l  properties  of 
d ynam ic modu les  (DMs)  to  be  implemented  i n  the  appropriate  DM  standard ,  and  

•  provide  assistance  to  the  pu rchaser i n  the  selection  of consistentl y h igh-qual i ty DM  
products  for h is  particu lar appl ications,  as  wel l  as  i n  the  consu l tation  of the  appropriate  
speci fic DM  standard(s).  

Th is  document covers  performance templates,  performance standards,  re l iabi l i ty qual i fication  
requ i rements,  hardware  and  software  i n terfaces  and  related  testi ng  methods.  

S ince  a  d ynam ic modu le  i n tegrates  an  optica l  modu le/device,  prin ted  wi ring  board ,  and  
software/fi rmware,  the  s tandards  developed  i n  the  series  wi l l  m im ic appropriate  existing  
standards.  On  the  other hand ,  s ince  "d ynam ic modu le"  i s  a  relativel y new product category,  
the  d ynam ic modu le  standards  series  wi l l  not be  bounded  by the  existing  practices  where  
requ i rements  d i ffer.  

The  safety standards  as  re lated  to  d ynam ic modu les  are  mostl y optical  power considerations ,  
wh ich  i s  covered  by I EC TC 76:  Optical  rad iation  safety and  l aser equ ipment.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of the ir 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl i es.  For undated  references,  the  latest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60050-731 ,  International Electrotechnical Vocabulary – Chapter 731: Optical fibre  
communication  

I EC TR 61 931 ,  Fibre optic – Terminology 

I EC Gu ide  1 07,  Electromagnetic compatibility – Guide to the drafting of electromagnetic 
compatibility publications  

3 Terms and  defin i tions   

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g i ven  i n  I EC  60050-731  and  
I EC TR 61 931  and  the  fol l owing  appl y.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard ization  at the  fol l owing  
addresses:  

•  I EC E lectroped ia:  avai lable  at  h ttp: //www.electroped ia. org /  
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•  I SO  On l ine  browsing  p latform :  avai lable  at h ttp : //www. iso.org/obp  

NOTE  1  Some terms  and  defi n i ti ons  i ncl uded  i n  th i s  document  were  fi rst  publ i shed  i n   
I EC 62343  (a l l  parts).  After the  publ i cati on  of th i s  d ocumen t,  these  terms  and  defi n i ti ons  wi l l  be  removed  from  
I EC 62343  (al l  parts)  when  the  series  i s  revi sed ,  and  reference  wi l l  be  made  to  I EC 62343.  

NOTE  2  The  terms  and  defi n i ti ons  l i s ted  i n  Clause  3  refer to  the  mean i ng  of the  terms  and  defi n i ti ons  used  i n  the  
speci fi cations  of DMs.  On l y those  parameters  l i s ted  i n  the  appropriate  performance  s tandard  i n  I EC 62343-1  (a l l  
parts)  and  performance  speci fi cation  templates  i n  I EC 62343-3  (al l  parts)  are  i n tended  to  be  speci fi ed .  

NOTE  3  The  l i s t  of parameter defi n i ti ons  of DMs  g i ven  i n  C lause  3  i s  d i vi ded  i n to  subclauses  by the  type  of DM.   

3. 1  General  terms  and  defin i tions  

  3.1 .1
optical  dynamic device  
optica l  device  des igned  to  mon i tor and  con trol  dynam ical l y some characteristics  of one  or 
more  optical  s ignals,  by means  of su i table  e lectron ic controls,  i n  order to  improve or to  
main ta in  defi n i te  performances  of the  system  in  wh ich  i t  i s  i n tended  to  be  i nserted  

Note  1  to  en try:  Said  characteri sti cs  may i ncl ude  opti cal  paths ,  opti ca l  i n tens i ti es,  spectral  characteri sti cs ,  
polari zati on  states,  d i spers ion ,  etc.  

Note  2  to  en try:  Opti cal  d ynam ic devices  may comprise  opti cal  acti ve  and  opti cal  passive  e l ements  or 
components.  

Note  3  to  en try:  The  con trol /response  time  of opti cal  d ynam ic devices  i s  much  l arger than  the  s i gnal  time 
characteri sti cs  and  typical l y may range  from  few m icroseconds  to  tens  of seconds.  

[SOURCE:  I EC TS  62538:2008,  2 . 1 . 1 ]   

  3.1 .2
optical  modu le  
packaged  i n tegration  of optical  components  and /or e lements,  accompl ish ing  defined  
functional i ty,  typica l l y repai rable  and  re-workable  

[SOURCE:  I EC TS  62538:2008,  2 . 2 .5 ,  mod i fied  – The  notes  to  en try have  been  om i tted . ]    

3.2  Dynamic modu le  terms  and  defin i tions  

  3.2.1
channel  

signal  at wavelength ,  λ ,  that corresponds  to  I TU  g rid  ( I TU-T  Recommendation  G .694. 1 )  wi th in  
the  range  of operati ng  waveleng th  range  

[SOURCE:  I EC 62343-3-3: 201 4,  3 . 4]   

  3.2.2
operating  wavelength  range  

speci fied  range  of waveleng ths  from  λ im in  to  λ imax  abou t a  nom inal  operati ng  wavelength  λ I ,  
wi th in  wh ich  a  d ynam ic optical  modu le  is  designed  to  operate  wi th  a  speci fi ed  performance  

  3.2.3
channel  frequency range  

frequency range  wi th in  wh ich  a  device  is  expected  to  operate  wi th  a  speci fied  performance   

Note  1  to  en try:  For a  parti cu lar nom inal  channel  central  frequency,  f
nomi

,  th i s  frequency range  i s  from   

f
i m i n

 =  (f
n omi

 -  ∆f
max

)  to  f
i max

 =  (f
nomi

 +  ∆f
max

) ,  where  ∆f
max

 i s  the  maximum  channel  cen tra l  frequency devi ation .  

  3.2.4
channel  spacing  
centre-to-cen tre  d i fference in  frequency (or wavelength)  between  ad jacent channels  in  a  
device   



I EC 62343: 201 7  © I EC 201 7  – 9  –  

3.3  Dynamic channel  equal i zer (DCE)  terms  and  defin i tions   

  3.3.1
dynamic  channel  equal izer  
DCE  
device  capable  of transform ing ,  by i n ternal  or external  au tomatic  control ,  a  mu l tichannel  i npu t 
s i gnal  wi th  time-varying  averaged  powers  in to  an  ou tpu t s ignal  i n  wh ich  a l l  working  channel  
powers  are  nom inal l y equal  or are  set for a  requ i red  level  of pre-emphasis  

Note  1  to  en try:  Th i s  device  may a l so  provi de  the  exti nction  of one  or more  of the  i npu t  channels .  

  3.3.2
channel  non-un iformity 
d i fference between  the  powers  of the  channel  wi th  the  most power ( i n  dBm)  and  the  channel  
wi th  the  l east  power ( in  dBm)   

Note  1  to  en try:  Th i s  appl i es  to  a  mu l ti channel  s i gnal  across  the  operati ng  wavelength  range.  

Note  2  to  en try:  Channel  non-un i form i ty i s  expressed  i n  dB.  

  3.3.3
in-band  extinction  ratio  
wi th in  the  operati ng  wavelength  range,  the  d i fference  between  the  m in imum  power of the  non -
extingu ished  channels  ( i n  dBm)  and  the  maximum  power of the  exti ngu ished  channels  ( i n  
dBm) 

Note  1  to  en try:  I n -band  exti nction  rati o  i s  expressed  i n  dB .  

  3.3.4
out-of-band  attenuation  

attenuation  of channels  that fal l  ou ts ide  of the  operating  wavelength  range  

Note  1  to  en try:  Out-of-band  attenuation  i s  expressed  i n  dB .  

  3.3.5
ripple  
peak-to-peak d i fference  i n  i nsertion  loss  wi th in  a  channel  frequency (or wavelength)  range  

  3.3.6
channel  response time  
elapsed  time i t  takes  a  device  to  transform  a  channel  from  a  speci fi ed  i n i ti al  power l evel  to  a  
speci fied  fi nal  power l evel  desi red  state,  when  the  resu l ti ng  ou tpu t channel  non-un i form i ty 
to lerance  i s  met,  measured  from  the  time the  actuation  energy is  appl i ed  or removed  

3.4  Tuneable  d ispersion  compensator (TDC)  or dynamic chromatic  d ispersion  
compensator (DCDC)  terms  and  defin i tions  

  3.4.1
tuneable  d ispersion  compensator 
TDC  
dynamic chromatic  d ispersion  compensator                                                                
DCDC  
two-port i n - l ine  device  that i s  capable  of transforming ,  by i n ternal  or external  au tomatic  
con trol ,  an  i npu t s ignal  wi th  time-varying  d ispers ion  i n to  an  ou tpu t s ignal  i n  wh ich  an  ou tpu t 
channel  d ispers ion  va lue  i s  set for a  requ ired  l evel  of va lue  

  3.4.2
insertion  loss  ripple  
maximum  peak-to-peak variation  of the  i nsertion  l oss  wi th in  a  channel  frequency (or 
wavelength)  range  
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  3.4.3
dispersion  tun ing  time  
l ongest e lapsed  time i t  takes  a  modu le  to  change a  d ispers ion  setti ng  from  an  arb i trary i n i tia l  
d ispers ion  value  to  a  des ired  fi nal  d ispers ion  va lue,  when  the  resu l ti ng  d ispersion  target 
to lerance is  met  

3.5  Dynamic gain  ti l t  equal i zer (DGTE)  terms  and  defin i tions  

  3.5.1
dynamic  spectral  equal i zer  
DSE  
two port in - l i ne  d ynam ic modu le  that converts  an  i npu t s i gnal  wi th  time-varying  spectral  shape 
i n to  an  ou tpu t s ignal  i n  wh ich  spectral  shape i s  nom inal l y flat,  or i s  set for a  requ i red  spectra l  
shape for pre-emphasis  

  3.5.2
dynamic  gain  ti l t  equal i zer  
DGTE  
dynam ic spectra l  equal i zer used  in  an  optical  ampl i fier that converts  i nput  s ignals  wi th  time-
varying  gain  ti l t  i n to  ou tput s i gnals  in  wh ich  gain  ti l t  i s  nom inal l y fl at,  or i s  set for a  requ ired  
gain  ti l t  

  3.5.3
dynamic  gain  ti l t  range  
d i fference between  the  maximum  and  m in imum  deviation  of a ttenuation  over operati ng  
wavelength  range,  to  wh ich  the  d ynam ic gain  ti l t  equal i zer can  be  set  

  3.5.4
posi tive  slope  type  

type  of DGTE for wh ich  dynam ic gain  ti l t  range  can  be  set  for pos i ti ve  gain  ti l t  

  3.5.5
negative slope type  
type  of DGTE for wh ich  dynam ic gain  ti l t  range  can  be  set for negative  gain  ti l t  

  3.5.6
both  slope type  
type  of DGTE to  wh ich  dynam ic ga in  ti l t  range  can  be  set for both  posi ti ve  and  negative  gain  
ti l t    

  3.5.7
slope l ineari ty 
maximum  deviation  of attenuation  between  the  spectral  shape by d ynam ic ga in  ti l t  equal izer 
and  l i near s lope  over the  operating  wavelength  range   

  3.5.8
response  time  
l ongest  e lapsed  time  i t  takes  a  d ynam ic ga in  ti l t  equal i zer to  change  a  ga in  ti l t  setti ng  from  an  
arbi trary in i tia l  gain  ti l t  va lue  to  a  des ired  fi na l  gain  ti l t  va lue,  when  the  resu l ti ng  gain  ti l t  target 
to lerance i s  met  

3.6  Optical  channel  moni tor (OCM)  terms and  defin i tions  

  3.6.1
input  channel  plan  

enti re  set of I TU  channels  on  wh ich  the  optica l  channel  mon i tor i s  reporting  
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  3.6.2
input channel  frequency spacing  tolerance  
centre-to-cen tre  d i fference  in  frequency (or wavelength)  between  ad j acen t channels  in  a  
device  

  3.6.3
input channel  power dynamic range  

fu l l  range  of i npu t power per channel  between  the  saturation  and  sens i ti vi ty l im i ts  

  3.6.4
input channel  non-uniformity 
d i fference  ( i n  dB)  between  the  powers  of the  channel  wi th  the  most power ( i n  dBm)  and  the  
channel  wi th  the  l east power ( in  dBm)  during  one  measurement wi th in  the  response  time  

Note  1  to  en try:  Th i s  appl i es  to  a  mu l ti channel  s i gnal  across  the  operati ng  wavelength  range.  

  3.6.5
input ad jacent channel  non-un iformity 
d i fference between  the  powers  of ad jacent channels  present during  one  measurement wi th in  
the  response time  

Note  1  to  en try:  Th i s  appl i es  to  a  mu l ti channel  s i gnal  across  the  operati ng  wavelength  range.  

Note  2  to  en try:  I n -band  exti nction  rati o  i s  expressed  i n  dB .  

  3.6.6
input channel  non-uniformity for channel  identi fication  
d i fference between  the  powers  of the  channel  wi th  the  most power and  the  channel  wi th  the  
l east power during  one  measurement wi th in  the  response time for pos i ti vel y i denti fying  a l l  
channels  present and  not fa lsel y i den ti fying  channels  that are  not present  

Note  1  to  en try:  Th i s  appl i es  to  a  mu l ti channel  s i gnal  across  the  operati ng  wavelength  range.  

Note  2  to  en try:  I n -band  exti nction  rati o  i s  expressed  i n  dB .  

  3.6.7
input ad jacent channel  non-un iformity for channel  i denti fication  
d i fference between  the  powers  of ad jacen t channels  present during  one  measurement wi th in  
the  response  time for pos i ti vel y i den ti fying  a l l  channels  present and  not  falsel y identi fying  
channels  that are  not presen t  

Note  1  to  en try:  Th i s  appl i es  to  a  mu l ti channel  s i gnal  across  the  operati ng  wavelength  range.  

Note  2  to  en try:  I n -band  exti nction  rati o  i s  expressed  i n  dB .  

  3.6.8
input total  band  power dynamic  range for channel  measurements  
fu l l  range  of i npu t tota l  band  power between  the  saturation  or sens i ti vi ty l im i ts  of channel  
measurements  

  3.6.9
input total  band  power dynamic range for total  band  power measurements  
fu l l  range  of input total  band  power between  the  saturation  or sens i ti vi ty l im i ts  of tota l  band  
power measurements  

  3.6.1 0
input optical  s ignal -noise  ratio  (OSNR)  dynamic range  
fu l l  range  of input OSNR per channel  wi th in  wh ich  the  power,  tota l  band  power and  OSNR 
measurements  remain  wi th in  the ir respectivel y speci fied  error l im i ts  
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  3.6.1 1
input channels  b i t  rates  
l i st  of b i t  rates  to  wh ich  any channel  may be  modu lated  

  3.6.1 2
reference  measurement bandwidth  

i n tegration  bandwid th  of the  optical  power measurement  

  3.6.1 3
noise  equ ivalent  bandwidth  
i n tegration  bandwid th  of the  optical  noise  measurement  

  3.6.1 4
channel  power absolute  error 
maximum  d i fference  between  the  measured  channel  power and  the  ca l i brated  reference 
channel  power,  wi th in  the  speci fi ed  measurement i n tegration  bandwid th ,  during  one  
measurement wi th in  the  response  time,  speci fi ed  over al l  i nput  and  operati ng  ranges  

  3.6.1 5
channel  power relative error 
maximum  variation  of the  channel  power absolu te  error,  during  one  measurement wi th in  the 
response time,  speci fied  over al l  i npu t and  operati ng  ranges  

  3.6.1 6
channel  power variabi l i ty 
maximum  variation  of the  channel  power absolu te  error over the  repeatabi l i ty t ime i n terval  a t 
a  g i ven  i npu t and  operati ng  cond i ti on ,  speci fi ed  over a l l  i npu t and  operating  ranges  

  3.6.1 7
channel  power resolution  i n terval  

smal lest  i ncrement of the  reported  channel  power measurement value  

  3.6.1 8
channel  power polarization  dependent error 
maximum  power measurement d i fference over a l l  po larization  s tates  at a  g i ven  input and  
operati ng  cond i ti on ,  during  one  measurement wi th in  the  response time,  speci fi ed  over a l l  
i nput and  operating  ranges  

  3.6.1 9
total  band  power absolute  error 
d i fference  between  the  measured  tota l  power and  the  cal ibrated  total  power reference,  each  
i n tegrated  over the  frequency band ,  during  one  measurement wi th in  the  response  time,  
speci fied  over a l l  i npu t and  operati ng  ranges  

  3.6.20
total  band  power relative error 
maximum  variation  of the  total  band  absolu te  error,  during  one  measurement wi th in  the  
response time,  speci fied  over al l  i nput and  operati ng  ranges  

  3.6.21
total  band  power variabi l i ty 
maximum  variation  of the  tota l  band  power absolu te  error over the  repeatabi l i ty time i n terval  
at  g i ven  i npu t and  operati ng  cond i ti ons,  speci fied  over a l l  i npu t and  operating  ranges  

  3.6.22
total  band  power resolu tion  in terval  

smal lest increment of the  reported  tota l  band  power measurement value  
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  3.6.23
frequency absolute  error 
maximum  d i fference between  the  measured  frequency and  the  cal i brated  reference frequency,  
during  one  measurement wi th in  the  response  time,  speci fi ed  over a l l  i npu t and  operati ng  
ranges  

  3.6.24
frequency relative  error 
maximum  variation  of the  frequency absolu te  error,  d uring  one  measurement wi th in  the  
response time,  speci fied  over al l  i npu t and  operati ng  ranges  

  3.6.25
frequency variabi l i ty  
maximum  variation  of the  frequency absolu te  error over the  repeatabi l i ty t ime in terval  at  g i ven  
i npu t and  operating  cond i ti ons,  speci fi ed  over a l l  i npu t and  operating  ranges  

  3.6.26
frequency resolution  in terval  

smal lest  i ncrement of the  reported  frequency measurement value  

  3.6.27
frequency polarization  dependent  error 
maximum  frequency measurement d i fference over a l l  po lari zation  s tates  at g i ven  input and  
operati ng  cond i ti ons,  d u ring  one  measurement wi th in  the  response time,  speci fi ed  over a l l  
i npu t and  operating  ranges  

  3.6.28
OSNR absolute  error 
maximum  d i fference between  the  measured  and  the  ca l i brated  reference  OSNR,  during  one  
measurement wi th in  the  response  time,  speci fi ed  over al l  i nput  and  operating  ranges  

  3.6.29
OSNR relative  error 
maximum  variation  of the  OSNR absolu te  error,  d uring  one  measurement wi th in  the  response  
time,  speci fi ed  over a l l  i npu t and  operating  ranges  

  3.6.30
OSNR variabi l i ty 
maximum  variation  of the  OSNR absolu te  error over the  repeatabi l i ty t ime in terval  at g iven  
i nput and  operating  cond i ti ons,  speci fi ed  over a l l  i npu t and  operating  ranges  

  3.6.31
OSNR resolution  in terval  
smal lest  i ncrement of the  reported  OSNR measurement value  

  3.6.32
OSNR polarization  dependent error 
maximum  OSNR measurement d i fference over a l l  polari zation  s tates  at g iven  input and  
operati ng  cond i ti ons,  du ring  one  measurement wi th in  the  response time,  speci fi ed  over a l l  
i nput and  operating  ranges  

  3.6.33
back reflection  
fraction  of the  optica l  s ignal  refl ected  at the  i npu t  optica l  port over the  en ti re  band ,  speci fied  
over al l  i nput and  operati ng  ranges  
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  3.6.34
response  time  
time  requ ired  to  perform  the  speci fi ed  measurements  for a l l  channels  and  transfer these  
values  over the  communications  i n terface  to  the  external  control l er that i ssues  a  
measurement request,  speci fied  over a l l  i npu t and  operating  ranges  

  3.6.35
repeatabi l i ty time  i n terval  

min imum  time i n terval  over wh ich  a  g i ven  measurement repeatabi l i ty i s  performed  

3.7  Wavelength  selective switch  (WSS)  terms  and  defin i tions  

  3.7.1
wavelength  selective  switch  
WSS 
dynam ic modu le  wi th  one  or more  input ports  and  one  or more  ou tpu t ports,  wh ich  i s  main l y 
used  i n  a  reconfigurable  optical  add  d rop  mu l ti p lexer (ROADM)  system  to  swi tch  each  
wavelength  s ignal  on  each  i npu t port i ndependen tl y to  i ts  requ i red  outpu t port i n  dense  
wavelength  d i vis ion  mu l ti p lexing  (DWDM) networks  

Note  1  to  en try:  I t  i s  e l ectri cal l y control l ed  wi th  software.  

Note  2  to  en try:  Opti cal  paths  th rough  the  WSS  operate  b i -d i rectional l y thus  ports  can  be  confi gured  as  e i ther 
i npu t  or ou tpu t  ports .  

Note  3  to  en try:  Each  wavel ength  s i gnal  can  be  i ndependen tl y attenuated .   

[SOURCE:  I EC 62343-4-1 : 201 6,  3 . 1 . 1 ,  mod i fied  – Note  2  to  en try has  been  replaced  by a  new 
note. ]   

  3.7.2
insertion  loss  
IL  

value  of the  reduction  i n  optical  power at a  particu lar wavelength  between  the  two  conducting  
ports   

Note  1  to  en try:  I t  i s  the  reduction  i n  opti cal  power between  an  i npu t  and  ou tpu t  port  of a  modu le  expressed  i n  
decibe l s .  

IL  =  –1 0  l og
1 0
 (P

ou t
/P
i n
)  

where  

P
i n
  i s  the  opti cal  power l aunched  i n to  i npu t  port;  

P
ou t
  i s  the  opti cal  power recei ved  from  the  ou tpu t port.  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 7]   

  3.7.3
insertion  loss  un i formity  
d i fference  between  the  maximum  and  m in imum  i nsertion  l oss  at the  ou tput for a  speci fied  set 
of input  ports  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 8]   

  3.7.4
insertion  loss  ripple  
maximum  peak-to-peak variation  of the  i nsertion  l oss  wi th in  a  channel  frequency (or 
wavelength)  range  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 9]   
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  3.7.5
X-dB passband  width  
wid th  of a  channel  centred  about the  channel  cen tral  wavelength  wi th in  wh ich  the  optica l  
attenuation  is  wi th in  X dB  

Note  1  to  en try:  The  terms  "operati ng  wavelength  range"  or "channel  passband"  are  used  and  have  the  same 
mean ing  as  passband  for DWDM  devices.  The  X-dB  bandwi d th  i s  d efi ned  th rough  the  spectral  d ependence  of a

i j
 

(where  i  ≠  j)  as  the  m in imum  wavel ength  range  cen tred  abou t the  operati ng  waveleng th  λ
h
 wi th i n  wh ich  the  

variati on  of a
i j
 i s  l ess  than  X dB .  The  m in imum  wavelength  range  i s  d eterm ined  consideri ng  thermal  wavel ength  

sh i ft,  polari zation  dependence  and  l ong -term  ag ing  sh i ft  (refer to  F i gu re  1  below).  

Note  2  to  en try:  I t  i s  recommended  that  the  passband  wi d th  be  speci fi ed  as  0 , 5  dB ,  1  dB  and  3  dB  (X =  0 , 5,  1  and  
3).  

 

Figure 1  – I l lustration  of X-dB  bandwidth  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 1 0]   

  3.7.6
return  loss  
RL  
fraction  of i npu t power that i s  returned  from  any port of a  modu le  expressed  i n  decibels  and  
defined  i n  th is  equation  at the  particu lar wavelength  between  two conducting  ports   

RL  =  –1 0  l og 1 0  (Prefl /Pi n )  

where  

Pi n   i s  the  optica l  power l aunched  i n to  port;  

Prefl   i s  the  optical  power received  back from  the  same port.  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 1 1 ]   

  3.7.7
ad jacent channel  crosstalk 
crosstalk restricted  to  the  channels  immed iatel y ad j acent to  the  (channel )  waveleng th  number 
associated  wi th  ou tpu t port  
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Note  1  to  en try:  Ad jacent  channel  crosstalk i s  a  negati ve  val ue  i n  dB  (see  F i gu re  2  bel ow).  

Note  2  to  en try:  The  ad jacen t  channel  crosstalk  i s  d i fferen t  from  ad jacent  channe l  i solati on .  I n  F i gu re  2 ,  an  up  
poin ti ng  arrow shows  posi ti ve,  a  d own-poi n ti ng  arrow negati ve.  General l y,  there  are  two ad jacent  channe l  
crosstalks  for the  shorter wave length  (h i gher frequency)  s i de  and  a  l onger wavelength  ( l ower frequency)  s i de.  

Note  3  to  en try:  The  term  crosstalk and  i solati on  are  often  u sed  wi th  a lmost the  same i n  mean i ng .  Care  shou ld  be  
taken  not  to  confuse  crosstal k  and  i sol ation .  Crosstalk i s  defi ned  so  that  for wavel ength  selecti ve  branch ing  
devices,  the  val ue  of the  rati o  between  the  opti cal  power of the  speci fi ed  s i gnal  and  the  speci fi ed  noi se  i s  a  
negati ve  val ue  i n  dB .  The  crosstalk i s  defi ned  for each  ou tpu t port.  Crosstalk for wavelength  sel ecti ve  branch ing  
devices  i s  defi ned  for a  DEMUX (1  ×  N x wavel ength  d i vi son  mu l ti pl exi ng  (WDM)  device).  The  crosstalk for port  o to  
port  j i s  the  subtraction  from  the  i nserti on  l oss  of port  i  to  o  (conducti ng  port  pai r)  to  the  i solation  of port  j  to  o  
( i solated  port  pai r) .  For wavel ength  selecti ve  branch ing  devices  havi ng  th ree  of more  ports ,  the  crosstalk shou l d  be  
speci fi ed  as  the  maximum  value  of the  crosstalk for each  ou tpu t  port  i n  dB.  

[SOURCE:  I EC 62343-3-3: 201 4,  3 . 1 2 ,  mod i fied  – The  adm itted  term  "ad j acen t channel  
i solation "  has  been  deleted ,  the  defin i ti on  and  notes  have  been  rephrased ,  and  F igure  2  has  
been  deleted . ]  

  3.7.8
adjacent channel  i solation  
i solation  restricted  to  the  channels  immed iatel y ad jacent to  the  (channel )  wavelength  number 
associated  wi th  ou tpu t port  

Note  1  to  en try:  Ad jacent  channel  i so lati on  i s  a  posi ti ve  val ue  i n  dB  (see  F igure  2 ,  be low).  

Note  2  to  en try:  The  ad jacen t  channel  i so lati on  i s  d i fferent  from  ad jacent  channe l  crosstalk.  I n  F i gure  2 ,  an  up  
poin ti ng  arrow shows  posi ti ve,  a  d own-poi n ti ng  arrow negati ve.  General l y,  there  are  two ad jacent  channe l  
i solati ons  for the  shorter wavel ength  (h i gher frequency)  s i de  and  a  l onger wavelength  ( l ower frequency)  s i de.  

Note  3  to  en try:  The  term  crosstalk and  i solati on  are  often  u sed  wi th  a lmost the  same  i n  mean i ng .  Care  shou ld  be  
taken  not  to  confuse  crosstal k and  i sol ation .  I solati on  i s  the  m in imum  value  of a ij  (where  i  ≠  j)  wi th i n  i solati on  
wavel ength  range  for i so lated  port  pai r.  I solati on  i s  posi ti ve  val ue  i n  dB.  

 

Figure 2  – I l lustration  of ad jacent  channel  crosstalk and  ad jacent channel  i solation  
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[SOURCE:  I EC  62343-3-3: 201 4,  3. 1 2,  mod i fied  – The  preferred  term  "ad j acent channel  
crosstalk"  has  been  deleted ,  the  defin i tion  and  Note  1  have  been  rephrased ,  and  Note  3  has  
been  replaced  by a  new note. ]   

  3.7.9
non-adjacent channel  crosstalk 
crosstalk restricted  to  each  of the  channels  not immed iatel y ad jacent to  the  channel  
associated  wi th  ou tpu t port  

Note  1  to  en try:  The  non-ad j acent channel  crosstalk i s  d i fferen t from  non -ad jacent channel  i solati on .  I n  F i gure  3 ,  
up-poi n ti ng  arrow shows  posi ti ve,  down-poin ti ng  arrow negati ve.  

[SOURCE:  I EC 62343-3-3: 201 4,  3 . 1 3 ,  mod i fied  – The  adm itted  term  "non-ad j acent channel  
i solation "  has  been  deleted ,  the  defin i ti on  has  been  rephrased  and  F igure  3  has  been  de leted .  

  3.7.1 0
non-adjacent channel  i solation  
i solation  restricted  to  each  of the  channels  not immed iatel y ad jacent to  the  channel  
associated  wi th  ou tpu t port  

Note  1  to  en try:  The  non-ad j acent channel  i sol ati on  i s  d i fferent  from  non-ad j acent channe l  crosstalk.  I n  F i gure  3 ,  
up-poi n ti ng  arrow shows  posi ti ve,  d own-poin ti ng  arrow negati ve.  

 

Figure 3  – I l lustration  of non-ad jacent  channel  crosstalk 

[SOURCE:  I EC  62343-3-3: 201 4,  3. 1 3,  mod i fied  – The  preferred  term  "non-ad j acent channel  
crosstalk"  has  been  deleted ,  and  the  defin i tion  and  note  have  been  rephrased . ]   
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  3.7.1 1
total  channel  crosstalk  
tota l  channel  i so lation  
cumu lati ve  isolation  due  to  the  con tribu tions  at a l l  the  isolation  wavelengths  (frequencies)  and  

transfer matrix  coefficien t for ports  i  and  j,  tij  for any two  ports  i  and  j (where  i  ≠  j) .  I t  i s  the  
ratio  defi ned  as  























×−=

∑
≠

N

hkk

kij

hij

t

t
XT

)(

1 0tot

)(

)(
Log1 0

λ

λ
 

where   

N  i s  the  number of channels  of the  device;  

λh   i s  the  nom inal  operati ng  wavelength  (frequency)  for the  two  of ports ,  i and  j;  

λk   are  the  nom inal  i so lation  wavelengths  (frequencies)  for the  same pai r of ports.   

Note  1  to  en try:  Total  channel  crosstalk  i s  a l so  expressed  by tota l  channel  i sol ati on  as  i n  the  fol l owing  equati on :  

( ) tottot IaXT hij −= λ
 

Note  2  to  en try:  Total  channe l  crosstalk i s  a  negati ve  va l ue  i n  dB.  For a  WDM  device,  total  channel  crosstalk shal l  
be  speci fi ed  as  the  maximum  value  of tota l  channel  crosstalk of a l l  channe ls .  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 1 4]   

  3.7.1 2
transient crosstalk  
transien t i solation /trans ient  d i rectivi ty 
crossta lk  that i s  attribu ted  to  both  channel  crosstalk (due  to  same wave length  and/or other 
wavelengths)  and  port i solation ,  pred icted  to  change  during  swi tch ing  operation  i n  WSS 
modu le  

Note  1  to  en try:  H i tl ess  operation  means  that  there  i s  no  i n fl uence  on  other performance  d uri ng  swi tch ing  
operati on .  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 1 5]   

  3.7.1 3
channel  blocking  attenuation  
attenuation  value  when  a  particu lar channel  i s  set  i n  the  b locking  state  (poss ib le  maximum  
attenuation)  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 1 6 ]   

  3.7.1 4
attenuation  wi thout power 
attenuation  value  when  e lectric power for d ri ving  the  attenuation  is  not suppl ied  

[SOURCE:  I EC 62343-3-3: 201 4,  3 . 1 7 ]   

  3.7.1 5
variable  attenuation  range  
attenuation  value  that can  be  changed  wi th  channel -by-channel  i ndependentl y con trol led  by 
d riving  ci rcu i t  wi th  software  
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[SOURCE:  I EC 62343-3-3: 201 4,  3. 1 8]   

  3.7.1 6
variable  attenuation  resolution  

resolu tion  of the  setting  of attenuation  value  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 1 9]   

  3.7.1 7
attenuation  accuracy 
precis ion  of a ttenuation  va lue  when  once  set by d ri ving  ci rcu i t wi th  software  and  i ncludes  the  
poin t  of view of both  repeatabi l i ty and  stabi l i ty i n  the  timeframe  

Note  1  to  en try:  Th i s  i s  important  when  used  i n  open  l oop  operati on .  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 20]   

  3.7.1 8
response  time  for attenuation  
elapsed  time to  change  the  attenuation  va lue  of any channel  from  an  in i tia l  val ue  to  the  
des ired  va lue,  measured  from  the  time  the  actuation  energy is  appl i ed  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 21 ]   

  3.7.1 9
out-of-band  attenuation  

min imum  attenuation  ( i n  dB)  of channels  that fa l l  ou ts ide  of the  operating  wavelength  range  

[SOURCE:  I EC 62343-3-3: 201 4,  3 . 22 ]   

  3.7.20
switch ing  time  
ts  
time necessary for swi tch ing  from  isolated  state  to  conducting  state,  defi ned  as  fol lows:  

ts  =  tl  +  tr+  tb  

where  

tl  i s  l atency time;  

tr  i s  ri se  time;  

tb  i s  bounce time 

Note  1  to  en try:  When  swi tch i ng  from  conducti ng  s tate  to  i so lated  s tate,  swi tch i ng  t ime  (t
s
’ )  i s  defi ned  as  fol l ows:  

t
s
’  =  t

l
’  +  t

f
 +  t

b
’  

where  

t
l
’  i s  l atency time;  

t
f
 i s  fa l l  t ime;  

t
b
’  i s  bounce  time.   
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where  

t
s
,  t
s '  i s  the  swi tch ing  time;  

t
l
,  t
l '  i s  the  l atency time;  

t
r
 i s  the  ri se  time;  

t
f
 i s  the  fal l  t ime;  

t
b
,  t
b '  i s  the  bounce  time.  

Figure 4  – I l lustration  of l atency time,  rise  time,  fal l  time,   
bounce  time,  and  switch ing  time  

Note  2  to  en try:  I f,  for any reason ,  the  steady-state  power of the  i sol ated  state  i s  not  zero,  a l l  the  power l evel s  
l ead ing  to  the  defi n i ti ons  of l a tency time,  ri se  t ime,  fa l l  t ime,  bounce  time,  and  thus  of swi tch ing  t ime,  shou ld  be  
normal i zed  subtracti ng  from  them  the  s teady-state  power of the  i solated  state,  before  appl yi ng  such  defi n i ti ons.  

[SOURCE:  I EC  62343-3-3: 201 4,  3. 23,  mod i fied  – The  symbol  "ts"  has  been  added  as  second  

preferred  term ,  and  the  defin i ti on  has  been  rephrased . ]   

  3.7.21
polarization  dependent  loss  
PDL 
maximum  variation  of i nsertion  loss  due  to  a  variation  of the  s tate  of polari zation  (SOP)  over 
a l l  the  SOPs  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 24]   

  3.7.22
polarization  mode d ispersion  
PMD  
change  i n  the  shape and  RMS wid th  of a  pu lse  due  to  the  average  delay of the  travel l i ng  time 
between  the  two  principa l  s tates  of polari zation  (PSP),  d i fferen tial  g roup  delay (DGD),  and /or 
to  the  waveform  d istortion  for each  PSP   

Note  1  to  en try:  PMD,  together wi th  pol ari zati on  dependent  l oss  (PDL)  and  polari zation  dependent  gai n  (PDG),  
when  appl i cable,  may i n troduce  waveform  d i storti on  l ead ing  to  unacceptabl e  b i t  error i ncrease.  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 25]   
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  3.7.23
group delay ripple  
maximum  peak-to-peak variation  of the  group de lay approximated  by a  des ired  function  as  
wavelength  (or frequency) ,  typica l l y a  l i near fi t,  wi th in  a  channel  wavelength  (or frequency)  
range  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 26]   

  3.7.24
phase ripple  
maximum  peak-to-peak variation  i n  measured  phase  spectrum  when  compared  to  a  quadratic 
fi t  wi th in  a  channel  wavelength  (or frequency)  range  

Note  1  to  en try:  Phase  ri ppl e  (un i t:  rad ian)  i s  ca l cu l ated  as  the  product of a  peak-to-peak g roup  del ay ri ppl e  
(un i t:  s )  and  a  period  of g roup  delay ri pp le  (un i t:  H z).  Refer to  I EC 61 300-3-38.  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 27]   

  3.7.25
chromatic  d ispersion  
group delay d i fference between  two closel y spaced  wavelengths  i ns ide  an  optical  s i gnal  go ing  
through  a  pa ir of conducting  ports  of a  DWDM  device  

Note  1  to  en try:  I t  corresponds  to  the  d i fference  between  the  arri val  t imes  of these  two  closel y spaced  
wavel engths.  Ch romati c  d i spers ion  i s  defi ned  as  the  vari ati on  (fi rst  order deri vati ve)  of th i s  g roup  de lay over a  
range  of wavel engths  especia l l y over the  channel  operati ng  wavelength  range  at  the  g i ven  time,  temperature,  
pressu re  and  hum id i ty.  I t  i s  expressed  i n  terms  of un i ts  of ps /nm  or ps/GHz and  i t  i s  a  pred ictor of the  broaden ing  
of a  pu l se  transm i tted  through  the  modu le.  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 28]   

  3.7.26
maximum  input power 
<sing le  chanel>  a l lowable  optical  power wh ich  causes  no  damage by the  optica l  power such  
as  degradation  of adhes ive  or fibre  fuse  as  for a  particu lar channel  

[SOURCE:  I EC 62343-3-3: 201 4,  3. 29]   

  3.7.27
maximum  input power 
<sing le  port>  a l lowable  optical  power,  wh ich  causes  no  damage by the  optical  power such  as  
degradation  of adhes ive  or fibre  fuse  as  for a  parti cu lar port  

[SOURCE:  I EC 62343-3-3: 201 4,  3 . 30]   

4 Preparation  of standards  

4.1  General  

I n  the  preparation  of a  performance standard ,  the  fol lowing  i tems  shal l  be  cons idered  and  
i nstructions  pertain ing  to  them  i ncluded :  

•  product  defin i tion ;  

•  tests;  

•  detai l s ;  

•  requ i rements;  

•  sample  s i ze;  
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•  sample  defin i tion ;  

•  g roupings/sequences;  

•  pass/fai l  cri teria;  

•  reference  product defin i tion ;  

•  performance standard  test report.  

4.2  Product defin i tion  

The product  to  wh ich  the  performance standard  re lates  shal l  be  clearl y defi ned .  

4.3  Tests  

The tests  to  be  carried  ou t on  the  product  i n  order for i t  to  meet the  performance standard  
shal l  be  cl earl y defined .  No  ambigu i ty or options  shal l  be  a l lowed .   

The  test method  to  be  used  shal l  be  clearl y defined  for each  test.  Wherever poss ib le,  the  test 
method  shal l  be  selected  from  IEC referenced  tests .  Where  th is  i s  not poss ib le ,  other test  
methods  may be  defined .  I f an  undefined  test method  i s  used ,  the  test method  and  detai l s  to  
be  speci fied  shal l  be  i ncluded  i n  the  appropriate  annex of the  performance  standard .  

4.4  Detai l s  

Detai ls  to  be  cons idered  shal l  be  g iven  for a l l  tests  and  measurements  presented  i n  a  
performance standard .  These  shou ld  be  d i rectl y re lated  to  the  requ i rements  speci fied  for a  
product l ocation  wi th in  an  operating  or service  environment to  wh ich  the  performance 
standard  is  i n tended  to  correspond .  No  ambigu i ty or options  shal l  be  a l lowed .   

4.5  Requirements  

The performance requ irements  that sha l l  be  satisfied  i n  order for the  product  to  comply wi th  
the  performance standard  shal l  be  speci fied  for each  test and /or measurement.  No  
ambigu i ties  shal l  be  a l l owed .  

4.6  Sample  size  

The sample  s i ze  for each  test sha l l  be  defined  i n  an  annex of the  performance standard .  

4. 7  Sample  defin i tion  

The sample  to  be  tested  shal l  be  defined  i n  the  re levant performance standard .  

4.8  Groupings/sequences  

Test g roups  and  test sequences  shal l  be  defined  i n  the  appropriate  annex of the  performance 
standard  as  requ ired  by the  user,  user group  or manufacturer.  The  number of samples  for 
each  test  group  shal l  a lso  be  defined  i n  the  annex.   

4.9  Pass/fai l  cri teria  

The  pass/fai l  cri teria  shal l  be  unambiguous l y stated  for each  test wi th in  the  performance 
standard .  No  deviation  or exceptions  shal l  be  a l lowed .  

4. 1 0  Reference  product defin i tion  

Where  a  performance standard  requ ires  the  use  of a  reference product or componen t,  the  
reference  product sha l l  be  cl earl y defi ned  i n  the  appropriate  annex of the  performance 
standard .  
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4.1 1  Performance  standard  test  report  

Conformance to  a  performance standard  shal l  be  supported  by a  test report.  The  test  report  
shal l  clearl y demonstrate  that the  tests  were  carried  ou t i n  accordance  wi th  the  requ i rements  
of the  performance standard  and  provide  fu l l  detai l s  of the  tests  together wi th  a  pass/fai l  
declaration .  Al l  test and  measurement requ irements  shal l  be  satisfied  before  a  component 
may be  declared  to  be  i n  compl iance  wi th  the  performance standard .  

The  fa i l u re  of any product to  comply wi th  a  particu lar test or sequence of tests  shal l  be  
reported  in  the  performance  standard  test report.  An  anal ys is  of the  cause  of the  fa i lu re  shal l  
be  undertaken  and  any corrective  actions  taken  shal l  be  described .   

I f no  design  changes  are  made to  the  product,  the  test or test sequence where  the  fa i lu re  
occurred  shal l  be  rerun  wi th  the  resu l ts  of both  tests  reported .  

I f design  changes  are  made,  another complete  performance  standard  test programme shal l  be  
undertaken .  Any tests  previous l y completed  successfu l l y sha l l  be  repeated  wi th  new samples.   

5 Electromagnetic compatibi l i ty (EMC)  requi rements  

The devices  and  assembl ies  addressed  by th is  document shal l  comply wi th  su i table  
requ i rements  for e lectromagnetic compatib i l i ty ( i n  terms  of both  em iss ion  and  immun i ty) ,  
depend ing  on  particu lar usage/environment i n  wh ich  they are  in tended  to  be  i nsta l led  or 
i n tegrated .  I EC Gu ide  1 07  shal l  be  used  for the  d rafting  of such  EMC requ i rements .  Gu idance 
for e lectrostatic d ischarge  (ESD)  i s  sti l l  under s tudy.  
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