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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
DYNAMIC MODULES –  

 
Part  3-2:  Performance speci fication  templates –  

Optical  channel  moni tor 
 

FOREWORD 

1 )  The  I n tern ati onal  E l ectrotechn i cal  Commi ss i on  ( I EC)  i s  a  worl dwi de  organ i zat i on  for  s tan dard i zati on  compri s i ng  
al l  nati onal  e l ectrotech n i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  Th e  object  o f  I EC  i s  to  promote  
i n ternati on al  co-operati on  on  al l  questi ons  con cern i n g  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other acti vi t i es ,  I EC  pu bl i shes  I n ternati onal  Standards ,  Techn i cal  Speci fi cati ons ,  
Techn i cal  Reports ,  Pu bl i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  re ferred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  tech n i cal  comm i ttees;  any I EC  N ati onal  Commi ttee  i n terested  
i n  the  subject  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  g overnm en tal  and  non -
governmen tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y  
wi th  th e  I n ternat i onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  th e  two  org an i zati ons .  

2 )  The  formal  deci s i ons  or  ag reemen ts  o f  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternat i onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  N ati on al  Commi ttees.   

3 )  I EC  Publ i cati ons  h ave  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  Nat i onal  
Com mi ttees  i n  th at  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cann ot  be  hel d  responsi bl e  for  th e  way i n  wh i ch  they are  used  or  for  any  
m i s i n terpretati on  by  an y end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Com mi ttees  undertake  to  appl y  I EC  Publ i cati on s  
transparen tl y  to  the  maximum  exten t  poss i bl e  i n  the i r  nat i on al  an d  reg i on al  pu bl i cati ons .  Any d i vergen ce  
between  an y I EC  Publ i cati on  and  the  correspond i ng  nati onal  or  reg i on al  publ i cati on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5 )  I EC  i tsel f  does  n ot  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty  
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  m arks  o f  con form i ty.  I EC  i s  not  responsi bl e  for  any  
servi ces  carri ed  ou t  by i ndependen t  certi f i cati on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  o f  th i s  pu bl i cati on .  

7)  N o  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  em ployees,  servan ts  o r  agen ts  i ncl ud i n g  i nd i vi dual  experts  and  
members  o f  i ts  tech n i cal  comm i ttees  and  I EC  Nati onal  Com mi ttees  for  any personal  i n j u ry,  property  damag e  or  
o ther  dam age  o f  any natu re  whatsoever,  wheth er  d i rect  or  i nd i rect,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  th e  pu bl i cati on ,  u se  o f,  o r  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any o th er  I EC  
Pu bl i cati ons .   

8 )  Atten t i on  i s  d rawn  to  the  N ormati ve  references  ci ted  i n  th i s  pu bl i cati on .  Use  o f  the  referenced  publ i cati ons  i s  
i nd i spensable  for  th e  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten t i on  i s  d rawn  to  the  poss ib i l i ty  that  som e  of  th e  e l em en ts  o f  th i s  I EC  Publ i cati on  may be  th e  subj ect  o f  
paten t  r i gh ts .  I EC  shal l  no t  be  he l d  responsi bl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri g h ts .  

I n ternational  Standard  IEC  62343-3-2  has  been  prepared  by subcommi ttee  86C:  Fibre  opti c  
systems  and  acti ve  devices,  of  IEC  techn ical  commi ttee  86:  Fibre  opti cs .  

The  text  of  th i s  document  i s  based  on  the  fo l lowing  documents:  

CDV Report  on  vo ti ng  

86C/1 324/CDV 86C/1 371 /RVC  

 
Fu l l  i n formation  on  the  voting  for  the  approval  o f  th is  document  can  be  found  i n  the  report  on  
voting  i nd icated  i n  the  above  table.  

Th is  publ i cation  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di recti ves,  Part  2 .  

A l i s t  o f  al l  parts  i n  the  IEC  62343  series,  publ i shed  under the  general  t i t l e  Dynamic modules,  
can  be  found  on  the  IEC  websi te.  
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The  commi ttee  has  decided  that  the  con ten ts  of  th i s  publ i cati on  wi l l  remain  unchanged  un ti l  
the  stabi l i ty  date  i nd icated  on  the  IEC  websi te  under "h ttp: //webstore. iec. ch "  i n  the  data 
re lated  to  the  speci fi c  publ ication .  At  th i s  date,  the  publ ication  wi l l  be   

•  recon fi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended .  

A bi l i ngual  version  of  th is  publ i cation  may be  i ssued  at  a  l ater  date.  
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INTRODUCTION  

An  optical  channel  mon i tor  (OCM)  i s  a  dynamic  modu le  that  measures  the  optical  
characteristics,  main ly  power and  frequency,  o f  each  channel  presen t  i n  a  dense  waveleng th  
d i vis i on  mu l ti plexing  (DWDM)  transmission  l i ne.  The  OCM  i s  typical l y  connected  to  an  opti cal  
tap  coupler wh ich  d i rects  to  the  OCM  anywhere  between  1  % and  5  % of  the  opti cal  s i gnal  i n  
the  fi bre-optic  transmission  l i ne.  The  data reported  by the  OCM  are  used  i n  a  reconfigu rable  
opti cal  add/drop  mu l ti plexer (ROADM)  to  dynamical l y  equal i ze  the  power i n  the  optical  
channels  and  to  mon i tor the  performance  of  the  channels  con tinuously over the  l i fetime  of  the  
system.  
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DYNAMIC MODULES –  
 

Part  3-2:  Performance speci fication  templates –  
Optical  channel  moni tor 

 
 
 

1  Scope 

Th is  part  o f  I EC  62343  provides  a  performance  speci fi cation  template  for  opti cal  channel  
mon i tors.  The  objective  of  th is  performance  speci fi cati on  template  i s  to  provide  a  framework 
for  the  performance  speci fi cati on  of  the  optical  channel  mon i tor.  

Add i ti onal  speci fi cation  parameters  may be  i ncluded  for  detai led  product  speci fi cati ons  or 
performance  speci fi cati ons.  However,  speci fi cation  parameters  speci fied  i n  th is  document  
shou ld  not  be  removed  from  the  detai l  product  speci fi cations  or performance  speci fi cations.  

Th is  document ou tl i nes  the  parameters  that  are  used  to  speci fy the  performance  of  the  opti cal  
channel  mon i tor.  

2  Normative references 

The  fo l l owing  documents,  i n  whole  or  i n  part,  are  normati vely referenced  i n  th is  document  and  
are  i nd ispensable  for  i ts  appl i cation .  For dated  references,  on ly  the  ed i ti on  ci ted  appl i es.  For 
undated  references,  the  l atest  ed i t ion  of  the  referenced  document  ( i nclud ing  any 
amendments)  appl ies.  

I EC  61 280-2-9,  Fibre optic communication subsystem test procedures – Part 2-9: Digital 
systems – Optical signal-to-noise ratio measurement for dense wavelength-division 
multiplexed systems 

I EC  61 300-3-21 ,  Fibre optic interconnecting devices and passive components – Basic test 
and measurement procedures – Part 3-21: Examinations and measurements – Switching time 

IEC  61 300-3-29,  Fibre optic interconnecting devices and passive components – Basic test 
and measurement procedures – Part 3-29: Examinations and measurements – Spectral 
transfer characteristics of DWDM devices 

I EC  62074-1 ,  Fibre optic interconnecting devices and passive components – Fibre optic WDM 
devices – Part 1: Generic specification 

IEC  62343,  Dynamic modules – General and guidance  

3  Terms and  defin i tions  

For the  purposes  of  th i s  document,  the  terms  and  defin i t i ons  g i ven  i n  IEC  62343  and  
IEC  61 280-2-9  apply.  

4 Performance speci fication  template 

Th is  speci fi cation  template  i s  a  comprehensive  compi lation  of  al l  the  performance  parameters  
that  may be  re levant  to  optical  channel  mon i tors.  Table  1  i ncludes  a  column  that  i nd icates  i f  a  
parameter i s  requ i red  or  optional .  The  requ i red  parameters  i nclude  the  performance  
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parameters  that  are  deemed  necessary to  form  a  m in imal  speci fi cation .  The  optional  
parameters  can  be  speci fi ed  i n  add i ti on  to  the  requ i red  parameters  depend ing  on  the  speci fi c  
requ i rements  of  the  transmission  system  for  wh ich  i t  i s  designed .  

The  product  speci fi cation  template  i s  g i ven  i n  Table  1 .  The  R/O co lumn  refers  to  whether that  
particu lar  speci fi cation  i tem  cou ld  be  considered  requ i red  or  opti onal .  The  notati on  of  “na”  
s ign i fies  that  no  speci fi cati on  i s  provided  i n  that  ce l l .  Al l  M in .  and  Max.  cel l s  l eft  b lank shal l  be  
fi l l ed  i n  wi th  a  speci fi cation .  

Table  1  – Optical  channel  moni tor speci fication  template 

No
.  

Parameter  name  R/
O  

Min .  Max.  Un i t  
Test  method  Notes  

1  I npu t  channel  p l an  R    TH z   a  

2  Ch annel  frequen cy range  O    TH z  I EC  62074-1  b  

3  I npu t  ch annel s  frequency spaci ng  to l erance  R  n /a  ±  val .  TH z  U nder  cons i derati on  c,  f  

4  I npu t  ch annel s  power dynam i c  ran ge  R    dB  U nder  consi derati on   

5  I npu t  ch annel s  non -u n i form i ty  R  n /a   dB  U nder  cons i derati on   

6  I npu t  ad j acen t  chan nel s  non -un i form i ty  O  n /a   dB  U nder  consi derati on   

7  I npu t  ch annel s  n on -un i form i ty  for  chann el  i den ti f i cati on  O  n /a   dB  U nder  consi derati on  c  

8  I npu t  ad j acen t  chan nel s  non -un i form i ty  fo r  channe l  
i den ti f i cati on  

O  n /a   dB  U nder cons i derati on  c  

9  I npu t  to tal  band  power dyn am i c  rang e  for  channel  
measu rements  

O    dBm  Un der  cons i derati on  
 

1 0  I npu t  to tal  band  power dyn am i c  rang e  for  to tal  band  power 
measu rements  

O    dBm  Un der  cons i derati on  
 

1 1  I npu t  OSN R dyn am ic  rang e  R    dBm  U nder  consi derati on   

1 2  I npu t  ch annel s  b i t  rates  O    Gb/s   d  

1 3  Reference  measu remen t  bandwi d th  R  nom inal  val ue   I EC  61 300-3-29,  
I EC  62074-1  

e  

1 4  No ise  equ i val en t  bandwi d th  O  nom inal  val ue   Un der  cons i derati on  e  

1 5  Ch annel  power abso l u te  error  R  n /a  ±  val .  dB  U nder  consi derati on   

1 6  Ch annel  power re l at i ve  error  R  n /a   dB  U nder  consi derati on   

1 7  Ch annel  power vari abi l i ty  R  n /a   dB  U nder  consi derati on   

1 8  Ch annel  power resol u ti on  i n terval  O  n /a   dB  U nder  consi derati on   

1 9  Ch annel  power po lari zati on  dependen t  error  O  n /a   dB  U nder  cons i derati on   

20  Total  band  power abso lu te  error  O  n /a  ±  val .  dB  U nder  consi derati on   

21  Total  band  power re l at i ve  error  O  n /a   dB  U nder  consi derati on   

22  Total  band  power vari abi l i ty  O  n /a   dB  U nder  consi derati on   

23  Total  band  power resol u t i on  i n terval  O  n /a   dB  U nder  consi derati on   

24  Frequency abso l u te  error  O  n /a  ±  val .  GH z  U nder  consi derati on  f  

25  Frequency re l at i ve  error  O  n /a   GH z  U nder  cons i derati on   

26  Frequency vari abi l i ty  O  n /a   GH z  U nder  consi derati on   

27  Frequency resol u ti on  i n terval  O  n /a   GH z  U nder  consi derati on   

28  Frequency po lari zati on  dependen t  error  O  n /a   dB  U nder  cons i derati on   

29  OSNR abso lu te  error  O  n /a  ±  val .  dB  U nder  consi derati on  f  

30  OSNR re l at i ve  error  O  n /a   dB  U nder  consi derati on   
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No
.  

Parameter  name  R/
O  

Min .  Max.  Un i t  
Test  method  Notes  

31  OSN R vari abi l i ty  O  n /a   dB  Un der  cons i derat i on   

32  OSN R resol u t i on  i n terval  O  n /a   dB  Un der  cons i derati on   

33  OSN R pol ari zati on  dependen t  error  O  n /a   dB  Un der  cons i derat i on   

34  Back refl ect i on  R  n /a   dB  Un der  cons i derat i on   

35  Operati ng  temperatu re  R    ºC  -   

36  S torage  temperatu re  R    ºC  -   

37  Operati ng  re l ati ve  hum i d i ty  R    %  -   

38  S torage  re lati ve  hum i d i ty  R    %  -   

39  Response  t i me  R  n /a   ms  I EC  61 300-3-21   

40  Repeatabi l i ty  t im e  i n terval  R  n /a   ms  Un der  cons i derati on   

a  I npu t  channel  p l an  i s  a  parameter th at  i s  we l l  su i ted  i n  the  con text  of  DWDM  transm iss i on  systems  operat i ng  on  f i xed  I TU  
g ri ds,  as  def i ned  i n  I TU -T G . 694. 1 ,  o f  equal  channel  spaci ng .  I n  su ch  appl i cati ons ,  th e  frequ ency ban d  parameter  i s  
cons i dered  opti onal ,  as  i t  can  be  deri ved  u s i ng  i ts  defi n i t i on  and  the  i npu t  chan nel  p l an  speci fi cat i on .  H owever  i n  the  
con text  o f  DWDM  transm i ss i on  systems  operati ng  on  f l exi bl e  I TU  g ri ds  o f  varyi ng  channel  spacin g ,  the  i npu t  chan nel  p l an  i s  
no  l ong er a  re l evan t  parameter.  The  frequ ency band  parameter  takes  precedence  and  becomes  a  requ i red  (R)  parameter.  
I n  th i s  case,  the  maxim um  num ber  o f  chann el s  sh al l  be  speci f i ed  as  we l l  as  the  g ranu lari ty  o f  the  f l exi bl e  bandwid th  
s tructu re.  Note  that  the  opti cal  chan nel  mon i tor  does  no t  d i st i ngu i sh  between  opt i cal  channel s  and  opti cal  su b-carri ers  
wi th i n  a  channe l .  The  opti cal  chan nel  mon i tor  s i mpl y  performs  th e  power measu remen t  over the  speci fi ed  measu rement  
i n teg rati on  bandwi d th .  

 I t  i s  u n i versal l y  u nderstood  that  any opt i cal  power m easu remen t  shal l  be  speci fi ed  over  an  opti cal  frequency (or  
wavel eng th )  range.  For example,  opt i cal  spectrum  analyser (OSA)  i ns trumen ts  shal l  be  set  to  a  desi red  resol u t i on  
bandwi d th  before  a  spectral  measu remen t  can  be  performed .  S i m i l arl y,  for  opt i cal  channel  mon i tors ,  the  reference  
measu rem ent  ban dwi d th  and  the  no i se  equ ival en t  bandwi d th  are  key param eters  when  defi n i ng  the  performance  
speci f i cat i on .  

 Th e  reference  measu rement  bandwi d th  i s  a  parameter that  i s  re l ated  to  chann el  and  to tal  power  measu remen ts.  The  opti cal  
channe l  mon i tor  reports  the  power i n teg rated  over  th e  reference  measu remen t  bandwi d th .  The  accu racy o f  th at  
measu rem ent  can  on l y  be  determ i ned  by  compari ng  i t  to  a  m easu remen t  on  a  reference  i ns trumen t,  typi cal l y  a  cal i brated  
OSA i nstrument,  over  th e  same  reference  measu remen t  bandwi d th .  

b  Th e  i npu t  channe l s  frequ ency spaci ng  to l erance  parameter  i s  appl i cabl e  to  both  f i xed  an d  f l exi b l e  I TU  g ri d  speci f i cat i ons.  I n  
the  case  o f  f l exi b l e  I TU  g ri ds,  th i s  speci fi cati on  may be  broken  ou t  based  on  d i fferen t  channel  spaci ng  val ues ,  as  l asers  
modu lated  at  h i gher b i t  rates  tend  to  be  speci f i ed  wi th  t i gh ter  frequency to l erances.  An  al ternati ve  i s  to  s im pl y speci fy  the  
frequency to l eran ces  of  the  i npu t  s i gnal s  based  on  thei r  b i t  rate  and  modu lat i on  format.  

c  Channel  i den ti f i cati on  i s  u sed  i n  th i s  documen t  to  cover  a  broad  rang e  o f  mean i ngs  depend i ng  on  th e  appl i cati on .  I n  the  
con text  o f  a  DWDM  system  transm i tt i ng  at  b i t  rates  n o  h i gher  than  1 0Gb/s,  ch annel  i den ti f i cat i on  can  mean  that  th e  opti cal  
channe l  mon i tor  sh al l  report  the  ch anne l s  presen t.  I n  th e  con text  o f  a  DWDM  system  transm i tt i ng  wi th  chan n e l s  wi th  a  m i x  
o f  b i t  rates  up  to  1 00  Gb/s,  ch annel  i den ti f i cat i on  can  be  enh anced  to  d i s t i ngu i sh  40  Gb/s  an d  1 00  Gb/s  chann el s  from  1 0  
Gb/s  chan nel s  by  the i r  spectral  shape.  I n  th e  con text  o f  DWDM  systems  transm i tt i ng  wi th  chann el s  wi th  a  m i x  o f  b i t  rates  up  
to  1  Tb/s  on  f l exi b l e  g ri ds,  the  h ost  can  actu al l y  provi de  the  ch annel  p l an  to  the  opti cal  ch ann el  mon i tor,  i n  wh i ch  case  
channe l  i den t i f i cati on  becomes  not  appl i cable .  I npu t  parameters  re l ated  to  chan nel  i den ti f i cati on  are  speci f i ed  separate l y  
from  o ther i n pu t  parameters  due  to  the  fact  that  chan nel  i den ti f i cati on  can  pose  un i que  chal l enges.  

d  Th e  m i n imum  and  maxi mu m  ch annel  b i t  rates  can  be  speci f i ed  gen eri cal l y.  I t  can  be  he lpfu l  for  cl ari ty  to  speci fy  the  i npu t  
channe l s  modu lati on  formats .  Th i s  i n formati on  can  take  the  fo rm  of  h i gh  reso l u ti on  opti cal  spectra  to  i nsu re  that  the  spectral  
shape  i s  fu l l y  taken  i n to  accoun t  i n  the  performance  speci f i cati on  o f  the  opti cal  channel  mon i tor.  

e  Values  are  nom i nal .  Refer to   I EC  61 300-3-29,  an d  I EC  62074-1  fo r  add i t i onal  detai l s .  

f  Absol u te  error  i s  by  defi n i t i on  the  deviati on  from  a  re ference  measu rement.  A  g i ven  m easu remen t  can  be  g reater  or  l esser 
than  the  reference  measu remen t.  Th us  i t  i s  common  to  see  the  abso l u te  error  be  speci f i ed  as  a  p l us  or  m i n us  val ue.  The  
speci f i cat i on  can  th erefore  be  expressed  wi th  the  "p l us"  and  the  "m inus"  errors  l i s ted  respecti ve l y  u nder  th e  max  and  m in  
co l umns.  On  the  o ther hand ,  for  al l  practi cal  pu rposes,  the  abso lu te  error  o f  concern  i s  the  absol u te  val ue  o f  the  error 
measu red .  I n  o th er words,  the  magn i tude  o f  the  error  matters  more  th an  i ts  s i gn .  I n  Tabl e  1 ,  the  parameters  speci f i ed  as  a  

p l us  or  m i nus  error  aroun d  a  reference  are  den oted  wi th  "±  val "  i n  the  max  co l u mn .  Bu t  a  speci fi cati on  wi th  "+   val "  under 
the  Max  co l umn  and  " -  val "  u nder  the  M i n  co l umn  i s  an  acceptabl e  al ternati ve.  
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Annex A 
( in formative)  

 
Background  and  addi tional  information  on  th is  speci fication  template 

A.1  Background  information  on  the structure of  th is  speci fication  template 

A.1 .1  Selecting  “d i rectional ly correct”  terminology 

Term inology i n  marketing  l i terature  i s  o ften  selected  to  appear favourable  and  th i s  i s  true  for 
the  term inology for  opti cal  channel  mon i tors.  

As  an  example,  datasheets  can  typical l y  speci fy  “channel  power accuracy of  ±  1 , 0  dB”.  I t  
wou ld  be  techn ical l y  correct  bu t  ambiguous  to  say that  “ the  channel  power accuracy 

i ncreased  from  ±  1 , 0  dB  to  ±  0 , 5  dB”,  because  the  value  i tsel f  decreased .  I t  wou ld  be  clearer  

to  say that  “ the  channel  power error decreased from  ±  1 , 0  dB  to  ±  0 , 5  dB”.  Th is  l ast  s tatement 
cou ld  be  described  as  being  “d i recti onal l y  correct”.  I n  the  commercial  marketplace,  on  the  
other hand ,  promoting  “channel  power accuracy”  rather than  “channel  power error”  i s  
preferred .  

Th is  I n ternational  Standard  u ti l i zes  terminology that  offers  the  most  clari ty  as  opposed  to  the  
term inology that  i s  more  prevalen t  i n  the  marketplace.  For example,  i n  Table  1 :  

•  "error"  was  selected  i nstead  of  "accuracy";  

•  "non-un i form i ty"  was  selected  i nstead  of  "un i form i ty" ;  

•  "variabi l i ty"  was  selected  i nstead  of  " repeatabi l i ty" ;  

•  " resolu tion- in terval "  was  selected  i nstead  of  " resolu tion " .  

A.1 .2  Log ical  sequence of  parameters  in  Table  1  

The  parameters  l i s ted  i n  Table  1  fo l low a l og ical  sequence  beg inn ing  wi th  the  i npu t  
parameters,  fo l lowed  by the  performance  parameters,  and  end ing  wi th  operating  parameters.  

I npu t  parameters  speci fy  the  en ti re  range  of  opti cal  i npu t  cond i ti ons  for  wh ich  the  
performance  parameters  apply.  I n  general ,  the  g reater the  range  of  i npu t  parameters,  the  
g reater the  speci fied  error of  an  opti cal  channel  mon i tor.  I n  th is  part  o f  I EC  62343,  the  
term inology for  i npu t  parameters  i s  made  expl ici t  by  i nclus ion  of  the  word  i npu t  between  
parameter  1  to  1 2 .  For example,  one  i npu t  parameter  i s  the  i npu t  channels  non-un i form i ty.  As  
the  i npu t  channels  non-un i form i ty i ncreases,  the  more  chal leng ing  i t  becomes  for  the  channel  
mon i tor  to  measure  a  channel  wi th  re lati vely  l ow optical  power when  su rrounded  by channels  
wi th  relati vely  h i gh  optical  power.  Th is  i s  because  the  accuracy of  the  measurement  of  the  
relati vely l ow optical  power channel  wi l l  be  impacted  by opti cal  crosstalk from  the  
neighbouring  channels  wi th  re lati vely  h igh  optical  power.  

Performance  parameters  such  as  channel  power absolu te  error are  g rouped  i n  the  m idd le  of  
Table  1  from  parameter 1 5  to  34.  

Operati ng  parameters  can  be  found  towards  the  end  of  Table  1  from  parameter  35  and  
i nclude  the  word  operating  i n  the  term .  An  example  operating  parameter  i s  operati ng  
temperatu re.  These  parameters  represen t  the  range  of  operating  cond i ti ons  over wh ich  the  
performance  parameters  shal l  meet  thei r  speci fi cations.  I n  general ,  the  broader the  range  of  
the  operating  speci fi cations,  the  more  chal leng ing  i t  i s  for  the  optical  channel  mon i tor  to  
main tain  a  speci fied  performance  speci fi cation .  

The  expl ici t  i den ti fi cation  of  i npu t  cond i tions  and  operating  parameters  i s  he lpfu l  to  formu late  
the  defin i ti ons  for the  performance  parameters:  they can  be  g lobal l y  referenced  i n  the  
defi n i t i ons  wi th  the  s imple  phrase  “speci fi ed  over al l  i npu t  and  operating  ranges”.  
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A.1 .3  Performance parameters  h ierarch ical  structure 

The  term inology for  the  performance  parameters  fo l l ows  a  h ierarch ical  s tructu re.  The  
h ierarch ical  construct  can  be  used  to  create  al l  the  possible  permu tations  for  al l  the  possible  
performance  parameters  that  can  be  speci fi ed .  Al l  such  permutations  are  shown  i n  Table  1 .  
Bu t  typical l y,  not  al l  performance  parameters  are  speci fi ed  i n  practi ce.  To  reflect  th i s ,  many 
such  parameters  are  l i s ted  as  opti onal  i n  Table  1 .  

The  h ierarch ical  s tructu re  consists  of  a  root  parameter and  parameter attribu te.  Root  
parameters  are:  

•  channel  power;  

•  to tal  band  power;  

•  OSNR;  

•  frequency.  

Each  of  these  root  parameters  can  be  combined  wi th  any of  the  fo l lowing  performance  
attribu tes:  

•  absolu te  error;  

•  re lati ve  error;  

•  variabi l i ty;  

•  resolu tion  i n terval .  

Th is  h ierarch ical  s tructu re  also  faci l i tates  the  streaml in ing  of  al l  the  defin i t i ons  associated  wi th  
each  performance  attribu te.  I n  th is  document,  most  of  the  defin i t i ons  of  the  performance  
parameters  are  formed  accord ing  to  the  fo l l owing  templates:  

•  [root  parameter]  absolu te  error:  the  maximum  d i fference  between  the  measured  [root  
parameter]  and  the  cal ibrated  reference  [root  parameter] ,  (wi th in  speci fi c  cond i ti ons  
re levant  to  th is  root  parameter) ,  du ri ng  one  measurement  wi th in  the  response  t ime,  
speci fied  over al l  i npu t  and  operating  ranges;  

•  [root  parameter]  re lati ve  error:  the  maximum  variati on  of  the  [root  parameter]  absolu te  
error,  du ri ng  one  measurement  wi th in  the  response  t ime,  speci fi ed  over al l  i npu t  and  
operati ng  ranges;  

•  [root  parameter]  variabi l i ty:  the  maximum  variation  of  the  [root  parameter]  absolu te  error 
over  the  repeatabi l i ty  t ime  i n terval  at  a  g i ven  i npu t  and  operati ng  cond i ti on ,  speci fi ed  over 
al l  i npu t  and  operati ng  ranges;  

•  [root  parameter]  resolu ti on  i n terval :  the  smal lest  i ncrement  of  the  reported  [root  
parameter]  measurement  value.  

A.2  Addi tional  in formation  about  reference measurement  bandwidth  

The  reference  measurement  bandwidth  i s  a  value  se lected  accord ing  to  the  bi t  rate  and  
modu lati on  format  of  the  opti cal  s ignals  being  measured .  

•  Typical l y,  smal ler  reference  measurement  bandwid ths  are  designed  for  opti cal  s ignals  
modu lated  at  symbol  rates  of  1 0  Gb/s  and  below.  

•  For optical  s i gnals  modu lated  at  symbol  rates  of  40  Gb/s  and  above,  the  reference  
measurement  bandwid th  i s  i ncreased  to  i nsure  that  the  en ti re  spectrum  of  the  s i gnal  i s  
accounted  for i n  the  optical  power measurement.  

•  For optical  s ignals  modu lated  at  symbol  rates  of  400  Gb/s  and  above,  the  channel  p lans  
can  be  defined  on  a  fl exible  g rid .  I n  th is  case,  the  host  system  can  provide  the  reference  
measurement  bandwid th  to  the  optical  channel  mon i tor  for  each  i nd ivi dual  channel  i n  the  
scan .  



I EC  62343-3-2:201 6  © I EC  201 6  – 1 1  – 

The  no ise  equ ivalen t  bandwid th  i s  a  parameter that  shal l  be  defined  to  accurately 
characterize  the  performance  parameters  re lated  to  OSNR.  S ince  OSNR i s  an  optional  
performance  parameter,  so  i s  the  noise  equ ivalen t  bandwidth .  

•  To  compu te  the  OSNR,  i t  i s  usefu l  to  f i rst  compu te  the  s i gnal  power,  wh ich  i s  the  channel  
power less  the  opti cal  no ise,  both  measured  i n  the  speci fi ed  reference  measurement 
bandwid th .  

•  Us ing  the  s ignal  power (Pi )  and  the  optical  no ise  (Ni )  o f  the  ith  channel ,  as  wel l  as  the  
reference  measurement bandwid th  (Br)  and  the  noise  equ ivalen t  bandwid th  (Bm ) ,  the  
OSNR can  then  be  calcu lated  as  defined  i n  I EC  61 280-2-9:  

 
r

m
1 0

i
1 0 log1 0log1 0OSNR

B

B

N

Pi
+=  dB  (A. 1 )  
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