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Intro	
  dra=-­‐ogrcetal-­‐ccamp-­‐flexi-­‐grid-­‐fwk-­‐00	
  

•  Merge	
  of	
  previously	
  submiWed	
  framework	
  dra=s:	
  	
  
–  dra=-­‐zhang-­‐ccamp-­‐sson-­‐framework-­‐00	
  
–  dra=-­‐wang-­‐ccamp-­‐gmpls-­‐flexigrid-­‐framework-­‐01	
  
–  dra=-­‐syed-­‐ccamp-­‐flexgrid-­‐framework-­‐ext-­‐00	
  
–  dra=-­‐zhang-­‐ccamp-­‐flexible-­‐grid-­‐requirements-­‐01.txt	
  

•  Inputs	
  from	
  
–  dra=-­‐li-­‐ccamp-­‐grid-­‐property-­‐01	
  
–  latest	
  discussions	
  /	
  feedback	
  from	
  ITU-­‐T	
  (informal	
  correspondence).	
  

•  [G.694.1]	
  ITU-­‐T	
  Recommendakon	
  G.694.1,	
  “Spectral	
  grids	
  for	
  WDM	
  applicakons:	
  
DWDM	
  frequency	
  grid”,	
  dra=	
  v1.6	
  2011/12",	
  2011.	
  

•  [G.872]	
  ITU-­‐T	
  Recommendakon	
  G.872,	
  “Architecture	
  of	
  opkcal	
  transport	
  networks,	
  
dra=	
  v0.12	
  2012/03	
  and	
  v0.13	
  2012/08	
  (for	
  discussion)",	
  2012.	
  

•  [G.709]	
  ITU-­‐T	
  Recommendakon	
  G.709,	
  	
  “Interfaces	
  for	
  the	
  Opkcal	
  Transport	
  
Network	
  (OTN)",	
  March	
  2009.	
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What	
  is	
  the	
  dra=	
  about?	
  

•  Goals	
  
–  Establish	
  a	
  framework,	
  for	
  the	
  purposes	
  of	
  GMPLS	
  control,	
  of	
  ITU-­‐T	
  

DWDM	
  flexi-­‐grid	
  enabled	
  networks,	
  including	
  	
  
•  Terminology,	
  
•  Data	
  plane	
  element	
  models	
  (i.e.,	
  “link	
  and	
  node	
  characterizakon”),	
  
•  Layered	
  /	
  hierarchical	
  network	
  model	
  (new	
  –	
  not	
  yet	
  agreed),	
  	
  
•  Roukng	
  and	
  Spectrum	
  Assignment	
  modes	
  

–  Lockstep	
  with	
  ITU-­‐T	
  data	
  plane	
  standardizakon	
  
	
  

–  Idenkfy	
  Control	
  Plane	
  Requirements	
  (new)	
  
•  single	
  document	
  covering	
  framework	
  and	
  requirements	
  

•  Non	
  Goals	
  
–  Define	
  protocol	
  extensions	
  /	
  encodings	
  à	
  Separate	
  solukons	
  dra=	
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Terminology:	
  ITU-­‐T	
  flexi-­‐grid	
  “frequency	
  slot” 

Central	
  Frequency	
  =	
  193.1	
  THz	
  +	
  n	
  *	
  0.00625	
  THz	
  
Slot	
  Width	
  :	
  the	
  full	
  width	
  (in	
  Hz)	
  of	
  a	
  frequency	
  slot,	
  a	
  mulkple	
  (m)	
  of	
  12.5	
  GHz.	
   

Frequency	
  Slot:	
  The	
  frequency	
  range	
  allocated	
  to	
  a	
  channel	
  and	
  unavailable	
  to	
  
other	
  channels	
  within	
  a	
  flexible	
  grid.	
  A	
  frequency	
  slot	
  is	
  defined	
  by	
  its	
  nominal	
  
central	
  frequency	
  and	
  its	
  slot	
  width.	
   

Flexi-­‐Grid:	
  a	
  new	
  WDM	
  frequency	
  grid	
  defined	
  with	
  the	
  aim	
  of	
  	
  allowing	
  flexible	
  
opkcal	
  spectrum	
  management,	
  in	
  which	
  the	
  Slot	
  Width	
  of	
  the	
  frequency	
  ranges	
  
allocated	
  to	
  different	
  channels	
  are	
  flexible	
  (variable	
  sized). 

DWDM	
  link 

0 1 2 3 4 5 6 7 8 9 -­‐9 -­‐8 -­‐7 -­‐6 -­‐5 -­‐4 -­‐3 -­‐2 -­‐1 

Frequency	
  slot	
  1:	
  	
  
Central	
  frequency	
  =	
  193.1	
  +	
  0.00625*(-­‐5)	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  193.06875	
  THz	
  
Slot	
  width	
  =	
  0.0125*3	
  =	
  0.0375	
  THz 

Frequency	
  slot	
  2:	
  	
  
Central	
  frequency	
  =	
  193.1	
  +	
  0.00625*(4)	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  193.125	
  THz	
  
Slot	
  width	
  =	
  0.0125*4	
  	
  =	
  0.05	
  THz 

193.1	
  THz 

... … 
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Frequency	
  Slots	
  
•  As	
  a	
  physical	
  layer	
  /	
  data	
  plane	
  enkty,	
  frequency	
  slots	
  are	
  “flat”	
  

–  The	
  media	
  does	
  not	
  support	
  a	
  hierarchy	
  of	
  frequency	
  slots	
  
•  As	
  frequency	
  (sub)ranges,	
  they	
  can	
  (conceptually)	
  be	
  considered	
  hierarchical	
  

–  By	
  management	
  /	
  control	
  
–  A	
  FS	
  that	
  spans	
  the	
  fiber	
  “contains”	
  several	
  FS	
  and,	
  within	
  a	
  FS,	
  a	
  SSFS	
  “contains”	
  

a	
  single	
  opkcal	
  signal	
  	
  

Fig	
  source:	
  Malcolm,	
  Xihua	
  (ZTE)	
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Terminology	
  

•  SSON:	
  Spectrum-­‐Switched	
  Opkcal	
  Network	
  	
  
[open	
  issue,	
  cfr.	
  slide	
  11	
  –	
  updated	
  by	
  G.872	
  0.13	
  2012/08].	
  	
  

–  Data	
  plane	
  conneckon	
  is	
  switched	
  based	
  on	
  an	
  opkcal	
  spectrum	
  
frequency	
  slot	
  of	
  a	
  variable	
  slot	
  width,	
  rather	
  than	
  based	
  on	
  a	
  fixed	
  
grid	
  and	
  fixed	
  slot	
  width.	
  	
  

–  Wavelength	
  Switched	
  Opkcal	
  Network	
  (WSON)	
  ~	
  parkcular	
  case	
  of	
  
SSON	
  in	
  which	
  all	
  slot	
  widths	
  are	
  equal	
  and	
  depend	
  on	
  the	
  used	
  
channel	
  spacing.	
  	
  

•  Flexi-­‐LSP:	
  
[deprecated,	
  will	
  use	
  either	
  media-­‐LSP	
  or	
  signal-­‐LSP	
  (layer)]	
  

–  A	
  control	
  plane	
  construct	
  that	
  represents	
  a	
  data	
  plane	
  conneckon	
  in	
  
which	
  the	
  switching	
  involves	
  a	
  frequency	
  slot	
  of	
  a	
  variable	
  (flexible)	
  
slot	
  width	
  

•  RSA:	
  Roukng	
  and	
  Spectrum	
  Assignment	
  
•  SCC:	
  Spectrum	
  Conknuity	
  Constraint	
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Layered	
  Network	
  model	
  [G.872	
  0.13	
  2012/08]	
  
•  Design	
  considerakon:	
  decoupling	
  of	
  the	
  management	
  of	
  the	
  opkcal	
  

spectrum	
  resource	
  and	
  the	
  client	
  signals	
  à	
  Separakon	
  of	
  concerns	
  
•  A	
  flexi-­‐grid	
  network	
  is	
  assumed	
  to	
  be	
  a	
  layered	
  network,	
  	
  

–  the	
  OCh	
  Layer	
  (the	
  signal	
  layer)	
  is	
  the	
  client	
  layer	
  	
  
–  the	
  flexi-­‐grid	
  layer	
  (the	
  media	
  layer)	
  is	
  the	
  server	
  layer	
  

•  switching	
  is	
  based	
  on	
  a	
  frequency	
  slot,	
  which	
  defines	
  the	
  size	
  of	
  a	
  media	
  channel.	
  	
  
•  the	
  media	
  channel	
  itself	
  can	
  contain	
  one	
  or	
  more	
  opkcal	
  signals	
  (OCh-­‐P).	
  

Fig	
  source:	
  Malcolm,	
  Xihua	
  (ZTE)	
  -­‐	
  ITU-­‐T	
  WP3	
  Q12	
  interim	
  meekng	
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SSON	
  media	
  layer	
  element	
  model 

ROADM 

A1 A3 A2 D1 D3 D2 

DWDM link  DWDM link  

Available	
  frequency	
  ranges:	
  the	
  set	
  or	
  
union	
  of	
  frequency	
  ranges	
  that	
  are	
  not	
  
allocated.	
  	
  

Central	
  frequency	
  granularity:	
  the	
  step	
  
granularity	
  of	
  nominal	
  central	
  
frequency.	
  	
  

Slot	
  width	
  granularity:	
  the	
  step	
  
granularity	
  of	
  slot	
  width.	
  	
  

Slot	
  width	
  range:	
  the	
  minimal	
  and	
  
maximal	
  slot	
  width	
  a	
  link	
  supported.	
   

DWDM	
  Links 

TX1
 

TX2
 

TX3
 

RX1
 

RX2
 

RX3
 

Available	
  central	
  frequencies:	
  The	
  set	
  of	
  
central	
  frequencies	
  which	
  can	
  be	
  used	
  
by	
  an	
  opkcal	
  transmiWer/receiver.	
  	
  

Slot	
  width:	
  The	
  slot	
  width	
  needed	
  by	
  a	
  
transmiWer/receiver.	
   

TransmiIers/Receivers 
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Both of the route and frequency slot are determined before the signaling 
procedure. With Separate RSA, Routing may suggest candidate frequency slot 
to SA which will allocate final slot assignment from the candidate pool.  

Only the route is determined before 
the signaling procedure, frequency 
slot is allocated by the signaling 
procedure 

In all cases, the computation element(s) could reside on PCE(s) or ingress nodes.  

RSA	
  Models	
  (now	
  refer	
  to	
  the	
  media	
  layer) 

Combined	
  RSA 

Roukng 

SA 

A	
  Single	
  ComputaRon	
  
Element 

Separated	
  RSA 

Roukng 

SA 

ComputaRon	
  Element	
  1 

ComputaRon	
  Element	
  2 

RouRng	
  and	
  Distributed	
  SA 

Roukng 

SA 

ComputaRon	
  Element 

Signaling	
  Procedure	
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Open	
  Issues	
  (I):	
  definikon	
  of	
  SSON	
  

•  A	
  SSON	
  (network)	
  refers	
  to	
  the	
  applica.on	
  of	
  GMPLS	
  based	
  
control	
  to	
  an	
  ITU-­‐T	
  flexi-­‐grid-­‐enabled	
  DWDM	
  op.cal	
  network.	
  
For	
  the	
  purposes	
  of	
  the	
  framework	
  document,	
  such	
  network	
  
encompasses	
  two	
  layers,	
  	
  
–  The	
  signal	
  (client)	
  layer	
  à	
  enkty	
  is	
  the	
  Opkcal	
  Channel	
  (OCh)	
  
–  The	
  media	
  (server)	
  layer	
  à	
  enkty	
  is	
  the	
  media	
  channel	
  

•  Notes:	
  
–  There	
  is	
  a	
  relakonship	
  of	
  containment	
  between	
  Opkcal	
  Signal	
  and	
  

Media	
  channels	
  
•  a	
  media	
  channel	
  bound	
  to	
  a	
  single	
  OCh-­‐P	
  is	
  named	
  a	
  network	
  media	
  channel	
  

–  it	
  is	
  not	
  directly	
  related	
  or	
  implies	
  a	
  MRN/MLN	
  in	
  the	
  scope	
  of	
  GMPLS	
  
control	
  

–  There	
  is	
  no	
  switching	
  at	
  the	
  signal	
  (OCh)	
  layer,	
  only	
  Frequency	
  Slot	
  switching	
  
(Slot	
  matrix)	
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Open	
  Issues	
  (Ia):	
  

•  Q1:	
  Is	
  SSON	
  a	
  SLN	
  /	
  MLN	
  /	
  MRN	
  (for	
  the	
  purposes	
  of	
  GMPLS	
  control)?	
  
–  Opkon	
  A:	
  MRN/MLN	
  

•  SSON	
  is	
  skll	
  a	
  hierarchical	
  LSP	
  architecture,	
  because	
  we	
  need	
  to	
  setup	
  a	
  OCh	
  conneckon	
  and	
  the	
  
underlying	
  media	
  layer	
  conneckon.	
  

–  Opkon	
  B:	
  Single	
  Layer	
  Network	
  -­‐establishment	
  of	
  the	
  media	
  channel	
  (flexi-­‐LSP).	
  
•  Signal	
  layer	
  (OChs)	
  for	
  the	
  purpose	
  of	
  management	
  and	
  control	
  of	
  individual	
  opkcal	
  signals.	
  

Signal	
  compakbility	
  issues	
  can	
  be	
  addressed	
  as	
  "properkes"	
  of	
  media	
  channel	
  (LSP).	
  
•  WSON	
  and	
  SSON	
  are	
  at	
  the	
  same	
  layer,	
  which	
  is	
  a	
  single	
  abstrackon	
  layer	
  of	
  a	
  mulk-­‐layer	
  

network	
  (roughly	
  the	
  server	
  one)	
  
•  Signal	
  compakbility	
  issues	
  need	
  to	
  be	
  taken	
  into	
  account	
  in	
  roukng	
  and	
  signaling,	
  but	
  as	
  

parameter	
  of	
  the	
  server	
  layer	
  and	
  not	
  as	
  a	
  client	
  layer	
  à	
  No	
  impairments	
  managed	
  	
  
Note:	
  apparent	
  rough	
  consensus	
  for	
  Opkon	
  B	
  (consider	
  SSON	
  as	
  a	
  SLN,	
  control	
  media-­‐LSPs)	
  
	
  

•  Q2:	
  Relakonship	
  with	
  /	
  interop	
  /	
  interwork	
  with	
  WSON?	
  	
  
–  Condikoned	
  by	
  Q1	
  (!)	
  
–  WSON/SSON	
  “sktching”	
  /	
  neskng?	
  	
  
–  Different	
  cases	
  for	
  OCh-­‐P	
  (SSFS)	
  and	
  FS	
  a)	
  N:1	
  b)	
  1:1	
  
–  If	
  SSON	
  is	
  a	
  MRN,	
  will	
  a	
  WSON	
  LSP	
  trigger	
  both	
  layers	
  LSPs	
  setup	
  in	
  SSON,	
  before	
  

performing	
  a	
  LSP	
  sktching	
  operakon	
  at	
  the	
  OCh	
  layer?	
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Open	
  Issues	
  (Ib):	
  

•  Q3:	
  Hierarchy	
  at	
  the	
  media	
  layer?	
  	
  
–  G.872	
  à	
  we	
  cannot	
  have	
  a	
  media	
  channel	
  hierarchy,	
  the	
  media	
  

resource	
  is	
  spectrum	
  and	
  spectrum	
  has	
  no	
  structure	
  and	
  hence	
  cannot	
  
support	
  a	
  hierarchy.	
  	
  

–  From	
  the	
  perspeckve	
  of	
  a	
  control	
  plane	
  applicakon	
  that	
  "constructs"	
  
channels	
  by	
  first	
  building	
  "high	
  bandwidth"	
  channels	
  (conneckons)	
  in	
  
the	
  core	
  and	
  then	
  uses	
  these	
  to	
  support	
  edge	
  to	
  edge	
  channels	
  may	
  
create	
  a	
  hierarchy	
  of	
  media	
  LSPs	
  that	
  represent	
  the	
  channels	
  that	
  have	
  
been	
  constructed.	
  

•  Does	
  this	
  imply	
  some	
  kind	
  of	
  MRN	
  ?	
  high	
  layer	
  media-­‐LSPs	
  that	
  correspond	
  
to	
  	
  network-­‐media-­‐channels	
  over	
  a	
  low-­‐layer	
  media-­‐LSP	
  that	
  corresponds	
  
to	
  a	
  media-­‐channel,	
  with	
  the	
  former	
  channels	
  slot	
  being	
  (sub)slots	
  of	
  the	
  
laWer,	
  bigger	
  frequency	
  slot?	
  



13	
  

Open	
  Issues	
  (II):	
  Switching	
  capability	
  

•  Q4:	
  switching	
  capability	
  /	
  switching	
  type?	
  
–  Retain	
  LSC	
  ?	
  (as	
  considered	
  in	
  some	
  dra=s)	
  

•  Potenkal	
  issues	
  if	
  we	
  keep	
  LSC	
  yet	
  use	
  a	
  different	
  label	
  format?	
  

–  New	
  LSC-­‐flexi	
  /	
  LSC-­‐SSON?	
  
•  Latest	
  OSPF-­‐TE	
  for	
  WSON	
  dra=	
  defines	
  new	
  LSC-­‐WSON	
  
•  Note:	
  dra=-­‐berger-­‐ccamp-­‐swcaps-­‐update-­‐02.txt:	
  “A	
  different	
  
Switching	
  Type	
  value	
  SHOULD	
  be	
  used	
  for	
  each	
  data	
  plane	
  
technology	
  even	
  when	
  those	
  technologies	
  share	
  the	
  same	
  type	
  of	
  
mulkplexing	
  or	
  switching”.	
  

•  à	
  May	
  need	
  LSC	
  for	
  each	
  layer	
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Next	
  Steps	
  for	
  Framework	
  and	
  Requirements	
  

•  Track	
  ITU-­‐T	
  updates	
  
–  [G872]	
  expected	
  to	
  integrate	
  important	
  changes	
  	
  
–  Terms	
  are	
  not	
  yet	
  stable	
  /	
  final	
  
–  Some	
  assumpkons	
  are	
  skll	
  at	
  early	
  stages	
  (dra=s/contribukons)	
  

	
  
•  Improve	
  the	
  hierarchical	
  /	
  layered	
  network	
  model.	
  

•  Idenkfy	
  /	
  improve	
  control	
  plane	
  requirements	
  to	
  be	
  fulfilled	
  
by	
  solukons	
  &	
  protocol-­‐related	
  documents.	
  

•  Reflect	
  agreements	
  during	
  IETF84.	
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Related	
  Work	
  

•  This	
  dra=	
  covers	
  framework	
  and	
  requirements,	
  	
  
•  However	
  à	
  idenkfied	
  queskons	
  that	
  need	
  to	
  be	
  discussed	
  

and	
  solved	
  before	
  moving	
  forward:	
  
–  Work	
  on	
  flexi-­‐grid	
  started	
  before	
  having	
  a	
  standardized	
  data	
  plane,	
  	
  
–  Mulkplicity	
  of	
  dra=s	
  appeared	
  covering	
  all	
  aspects:	
  framework,	
  

roukng,	
  signaling…	
  	
  
–  Agreements	
  and	
  divergences	
  

•  Most	
  (all?)	
  of	
  such	
  queskons	
  have	
  been	
  menkoned	
  in	
  
ccamp@ie�	
  
–  Label	
  format	
  /	
  encoding	
  
–  Signaling	
  and	
  traffic	
  parameters	
  
–  Roukng	
  
–  PCE	
  work	
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GMPLS	
  Label	
  for	
  flexi-­‐grid	
  DWDM	
  networks	
  

•  Q5:	
  Agree	
  on	
  a	
  label	
  format	
  (what’s	
  in	
  a	
  nam^H^H	
  label?)	
  
•  Not	
  only	
  “encoding”	
  but	
  conveyed	
  informakon	
  
•  See	
  ccamp@ie�	
  thread	
  for	
  arguments	
  

–  Q5.1.	
  DWDM	
  Grid	
  value?	
  
–  Q5.2.	
  Traffic	
  parameters?	
  

•  Need	
  a	
  well	
  defined	
  layered	
  network	
  model	
  
•  Media	
  layer	
  à	
  should	
  focus	
  on	
  frequency	
  slot	
  parameters?	
  

–  Q5.3.	
  Is	
  the	
  "m"	
  field	
  part	
  of	
  the	
  label,	
  the	
  traffic	
  parameters,	
  or	
  both?	
  
•  Opkon	
  I	
  "m"	
  is	
  part	
  of	
  the	
  label,	
  switching	
  resource,	
  ERO	
  using	
  Explicit	
  Label	
  

Control;	
  a	
  cross-­‐connect	
  is	
  defined	
  by	
  the	
  tuple	
  (port-­‐in,	
  label-­‐in,	
  port-­‐out,	
  label-­‐
out),	
  "best	
  effort	
  LSP“.	
  Slot	
  Matrix	
  Switching	
  à	
  Frequency	
  slot	
  switching	
  

•  Opkon	
  II:	
  "m"	
  is	
  not	
  part	
  of	
  the	
  label	
  but	
  of	
  the	
  TSPEC,	
  needs	
  to	
  be	
  in	
  the	
  TSPEC	
  
to	
  decouple	
  client	
  signal	
  traffic	
  specificakon	
  and	
  management	
  of	
  the	
  opkcal	
  
spectrum,	
  having	
  in	
  both	
  places	
  is	
  redundant	
  and	
  extra	
  error	
  checking.	
  

•  Opkon	
  	
  III:	
  both,	
  It	
  reflects	
  both	
  the	
  concept	
  of	
  resource	
  request	
  allocakon	
  /	
  
reservakon	
  and	
  the	
  concept	
  of	
  being	
  inherent	
  part	
  of	
  the	
  switching.	
  



17	
  

Signaling	
  work	
  

•  Generic	
  requirements	
  can	
  already	
  be	
  idenkfied	
  
–  Provisioning	
  
–  Recovery	
  
–  (subject	
  to	
  constraints	
  from	
  ITU-­‐T,	
  e.g.	
  hitless	
  reroukng	
  not	
  

considered)	
  

•  New	
  requirements	
  need	
  a	
  beWer	
  (common)	
  understanding	
  of	
  
–  Network	
  (layered)	
  model	
  and	
  Terminology	
  

•  Assume	
  a	
  MRN	
  and	
  use	
  common	
  MRN	
  procedures?	
  

–  Agreement	
  on	
  “switched	
  resource”	
  and	
  “traffic	
  parameters”	
  
•  Focus	
  on	
  the	
  media	
  layer	
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Roukng	
  work	
  

•  Exiskng	
  dra=s	
  (roukng)	
  requirements	
  are	
  converging;	
  idenkfying	
  
requirements	
  to	
  disseminate:	
  
–  I)	
  nominal	
  central	
  frequencies	
  availability	
  /	
  status	
  

•  Efficient	
  encodings	
  in	
  separate	
  solukons	
  document	
  
–  II)	
  transponder	
  /	
  ROADM	
  status	
  and	
  capabilikes	
  

•  [G.694.1]	
  Applica.ons	
  may	
  be	
  defined	
  where	
  only	
  a	
  subset	
  of	
  the	
  possible	
  slot	
  
widths	
  and	
  posi.ons	
  are	
  required	
  to	
  be	
  supported	
  

•  Central	
  frequency	
  granularity,	
  Slot	
  width	
  granularity,	
  Slot	
  width	
  range	
  

•  Note:	
  trend	
  to	
  reuse	
  WSON	
  models	
  for	
  e.g.	
  	
  
–  ROADM	
  internal	
  conneckvity	
  /	
  constraints,	
  
–  Port	
  label	
  restrickons,	
  

•  Align	
  with	
  switching	
  capability	
  agreement	
  
–  Can	
  adapt	
  ISCD	
  /	
  SCSI	
  with	
  new	
  ISCD	
  ?	
  /	
  Deprecate	
  e.g.	
  LSP	
  bandwidth?	
  	
  

•  At	
  data	
  rates	
  of	
  GBps	
  /	
  TBps,	
  encoding	
  bandwidths	
  with	
  bytes	
  per	
  second	
  unit	
  
and	
  IEEE	
  32-­‐bit	
  floakng	
  may	
  be	
  problemakc	
  /	
  non	
  scalable.	
  

•  There	
  is	
  not	
  a	
  1-­‐to-­‐1	
  mapping	
  between	
  bps	
  and	
  Hz,	
  since	
  it	
  depends	
  on	
  the	
  
modulakon	
  format,	
  FEC…	
  (modulakons	
  and	
  spectral	
  efficiency).	
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Path	
  Computakon	
  Element	
  work	
  

•  As	
  per	
  PCE-­‐WG	
  chair	
  mail	
  [1],	
  PCE	
  specific	
  requirements	
  have	
  
been	
  put	
  on	
  hold	
  /	
  postponed:	
  
–  No	
  special	
  assumpkons	
  on	
  the	
  path	
  computakon	
  funckon.	
  
–  In	
  any	
  case	
  (source-­‐based,	
  PCE-­‐based,…)	
  the	
  funckon	
  may:	
  

•  Depend	
  on	
  the	
  RSA	
  models	
  
•  Consider	
  Frequency	
  Constraints	
  (slot	
  width,	
  available	
  central	
  frequencies)	
  
•  Consider	
  signal	
  compakbility	
  constraints,…	
  

–  Basic	
  terms	
  remain	
  (commonly	
  accepted?)	
  	
  
•  e.g.	
  PCE-­‐based	
  RSA.	
  

	
  
[1]	
  hWp://www.ie�.org/mail-­‐archive/web/ccamp/current/msg13286.html	
  


