
OSPF	  Extensions	  for	  Rou2ng	  Constraint	  Encoding	  and	  	  
Wavelength	  range	  Alloca2on	  in	  Flexible	  Grid	  Network	  

	  
dra$-‐wangl-‐ccamp-‐ospf-‐ext-‐constraint-‐flexi-‐grid-‐01 

dra$-‐wang-‐ccamp-‐flexigrid-‐wavelength-‐range-‐ospf-‐00	  	  
 

Lei	  Wang,	  Yao	  Li	  
Qilei	  Wang	  (Speaker),	  Xihua	  Fu	  	  

ZTE	  
Guoying	  Zhang	  

CATR	  



Contents 
•  Requirements	  

–  Spectrum	  available	  constraint	  
–  Flexible	  grid	  ability	  constraint	  
–  Op;cal	  signal	  compa;bility	  constraint	  
– Wavelength	  range	  alloca;on	  constraint	  

•  Protocol	  Extensions	  

2 



Requirements 
•  Spectrum	  available	  constraint	  

–  Spectrum	  assignment	  should	  conform	  to	  spectrum	  con;nuity	  
constraints.	  

•  Flexible-‐Grid	  ability	  constraint	  
–  Grid	  type,	  slot	  width	  granularity	  and	  Max/Min	  slot	  width.	  
–  Adver;sement	  of	  these	  parameters	  can	  avoid	  invalid	  RSA	  and	  improve	  

rou;ng	  efficiency.	  

•  Op;cal	  signal	  compa;bility	  constraint	  
–  Provide	  sufficient	  informa;on	  to	  characterize	  OE/EO	  elements	  in	  RSA	  

process	  to	  determine	  the	  signal	  compa;bility	  along	  the	  path.	  
–  Mapping	  rela;ons	  between	  data	  rate/modula;on	  format	  and	  slot	  

width.	  

•  Wavelength	  range	  alloca;on	  constraint	  
–  One	  wavelength	  range	  	  for	  a	  par;cular	  bit	  rate	  and/or	  modula;on	  

format	  to	  avoid	  fragmenta;on	  and	  XPM	  effect.	  
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Protocol	  Extensions 
•  Spectrum	  availability	  constraint	  à	  Label	  set	  object	  	  

–  The	  general	  format	  for	  a	  label	  set	  should	  be	  in	  accordance	  with	  
wavelength	  set	  defined	  in	  WSON.	  

•  Five	  types	  of	  label	  set	  defined	  in	  WSON	  
–  0/1	  Inclusive/Exclusive	  list	  
–  2/3	  Inclusive/Exclusive	  range	  
–  4	  bitmap	  

•  Label	  object	  format	  	  
–  in	  accordance	  with	  label	  in	  [I-‐D.farrkingel-‐ccamp-‐flexigrid-‐lambda-‐

label].	  

4 



•  Label	  set	  object	  format	  con;nued:	  
Protocol	  Extensions 
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2). Inclusive/Exclusive range 

1). Inclusive/Exclusive list 

For	  flexi-‐grid	  
label	  set 

3). Bitmap encoding 

For	   case	   2	   and	   3,	   we	  
could	  delete	  the	  “m”	  field	  
to	  improve	  the	  encoding.	  



Protocol	  Extensions 
•  Flexible-‐Grid	  ability	  à	  Port	  label	  restric;on	  sub-‐TLV	  

–  Rela;ve	  sta;c;	  inherent	  abribu;on	  of	  op;cal	  components	  

•  Encoding	  	  
–  A	  new	  RstType	  
–  Grid/C.S.	  informa;on.	  
–  Min-‐width/Max-‐width:	  	  minimum/maximum	  slot	  width	  that	  node’	  

port	  	  or	  link	  supports.	  	  
–  Min/Max	  Slot	  Width	  (GHz)	  =	  12.5GHz	  *	  Min-‐Width/Max-‐width; 
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Protocol	  Extensions 
•  Op;cal	  signal	  compa;bility	  à	  modula;on	  type	  sub-‐TLV	  

•  Rela;ve	  sta;c;	  inherent	  abribu;on	  of	  op;cal	  components	  

•  Encoding	  	  
–  General	  format	  in	  accordance	  with	  that	  in	  WSON.	  
–  a	  new	  field	  “m”	  (8bit)	  is	  added	  to	  represent	  the	  minimum	  slot	  width	  

required	  by	  the	  OE/EO	  subsystem	  (transponder,	  regenerator…)	  with	  
corresponding	  Modula;on	  ID.	  

–  Minimum	  Slot	  Width	  =	  12.5GHz	  *	  m. 
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Protocol	  Extensions 
•  Wavelength	  range	  alloca;on	  à	  Port	  label	  restric;on	  sub-‐TLV	  

–  Configured	  by	  operators,	  but	  rela;ve	  sta;c.	  
–  Signals	  of	  the	  same	  bitrates	  usually	  use	  the	  same	  modula;on	  format	  

on	  a	  link,	  grouping	  of	  wavelength	  with	  the	  same	  bitrates	  is	  preferable.	  	  
–  A	  wavelength	  range	  can	  be	  allocated	  to	  be	  used	  for	  construc;ng	  path	  	  

with	  specific	  bitrates.	  .	  Signals	  in	  the	  same	  wavelength	  group	  with	  the	  
same	  bitrates	  looks	  like	  tradi;onal	  fixed	  grid.	  Mapping	  between	  
wavelength	  range	  and	  corresponding	  bitrates	  should	  be	  adver;sed. 
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Next	  steps 

•  Conform	  to	  ITU-‐T	  work.	  

•  Refine	  the	  document	  according	  to	  the	  
feedback	  of	  mee;ng	  and	  mailing	  list.	  	  	  	  
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