
EPoC	
  	
  
Proposal	
  for	
  Project	
  Objec2ves	
  

IEEE	
  802.3	
  EPOC	
  Study	
  Group	
  	
  
Hawaii	
  –	
  March	
  2012	
  	
  

	
  
Kevin	
  A.	
  Noll	
  

	
  



Contributors	
  and	
  Supporters	
  
•  Edwin	
  MalleJe,	
  Bright	
  House	
  Networks	
  
•  Eugene	
  Dai,	
  Cox	
  Communica2ons	
  
•  George	
  Hart,	
  Rogers	
  Communica2ons	
  
•  Jack	
  S.	
  Burton,	
  Cablevision	
  
•  Jeff	
  Finkelstein,	
  Cox	
  Communica2ons	
  
•  Joe	
  Solomon,	
  Comcast	
  
•  John	
  Bevilacqua,	
  Comcast	
  
•  John	
  Dickinson,	
  Bright	
  House	
  Networks	
  
•  Jorge	
  Salinger,	
  Comcast	
  
•  Kevin	
  Noll,	
  Time	
  Warner	
  Cable	
  
•  MaJ	
  SchmiJ,	
  CableLabs	
  
•  Volker	
  Leisse,	
  Cable	
  Europe	
  Labs	
  
•  Michel	
  Allard,	
  Cogeco	
  Cable	
  
•  Mike	
  Darling,	
  Shaw	
  Communica2ons	
  
•  Saif	
  Rahman,	
  Comcast	
  
•  Marek	
  Hajduczenia,	
  ZTE	
  

2	
  



Introduc2on	
  to	
  OBJECTIVE	
  1	
  
1.  We	
  like	
  EPON	
  
2.  We	
  have	
  coaxial	
  cable	
  
3.  Let’s	
  make	
  them	
  work	
  together	
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OBJECTIVE	
  1	
  
•  Specify	
  a	
  PHY	
  for	
  EPON	
  to	
  support	
  subscriber	
  
access	
  networks	
  opera2ng	
  on	
  point-­‐to-­‐
mul2point	
  RF	
  distribu2on	
  plants	
  comprised	
  of	
  
all-­‐coaxial	
  cable	
  or	
  hybrid	
  fiber/coaxial	
  media.	
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Introduc2on	
  to	
  OBJECTIVE	
  2	
  
1.  We	
  have	
  EPON	
  gear	
  today	
  
2.  We	
  want	
  to	
  use	
  it	
  to	
  “light”	
  our	
  coaxial	
  plant	
  
3.  Let’s	
  do	
  it	
  with	
  no	
  required	
  “OLT	
  system”	
  

hardware	
  changes	
  
4.  Let’s	
  do	
  it	
  so	
  we	
  could	
  operate	
  an	
  op2cal	
  

EPON	
  PHY	
  in	
  the	
  same	
  MAC	
  domain	
  as	
  the	
  
new	
  Coax	
  PHY	
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OBJECTIVE	
  2	
  
•  Maintain	
  compa2bility	
  with	
  1G-­‐EPON,	
  as	
  
defined	
  in	
  IEEE	
  Std	
  802.3-­‐2008,	
  and	
  10G-­‐
EPON,	
  as	
  defined	
  in	
  IEEE	
  Std	
  802.3av	
  at	
  the	
  
MAC,	
  MAC	
  Control	
  and	
  OAM	
  sub-­‐layers.	
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Introduc2on	
  to	
  OBJECTIVE	
  3	
  
1.  The	
  PHY	
  is	
  going	
  to	
  have	
  to	
  deal	
  with	
  

unfriendly	
  stuff	
  on	
  the	
  coaxial	
  plant	
  
2.  Use	
  the	
  informa2on	
  in	
  available	
  

specifica2ons	
  and	
  standards	
  as	
  a	
  baseline	
  to	
  
design	
  against	
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OBJECTIVE	
  3	
  
•  The	
  baseline	
  coaxial	
  cable	
  plant	
  opera2ng	
  
characteris2cs	
  for	
  the	
  PHY,	
  except	
  frequency	
  
plans,	
  shall	
  be	
  those	
  described	
  in	
  accepted	
  
interna2onal	
  specifica2ons	
  for	
  transmission	
  of	
  
digital	
  signals	
  over	
  coaxial	
  cable	
  networks.	
  For	
  
example:	
  
– RF	
  Channel	
  Assump2ons	
  (Sec2on	
  5.2)	
  found	
  in	
  
DOCSIS	
  3.0	
  PHY	
  (CM-­‐SP-­‐PHY3.0)	
  

– European	
  Modifica2ons	
  (Annex	
  B.5.2)	
  found	
  in	
  
DOCSIS	
  3.0	
  PHY	
  (CM-­‐SP-­‐PHY3.0)	
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Introduc2on	
  to	
  OBJECTIVE	
  4	
  
1.  We	
  want	
  a	
  PHY	
  that	
  works	
  as	
  efficiently	
  as	
  possible	
  over	
  a	
  wide	
  

range	
  of	
  assigned	
  spectrums	
  (BW	
  and	
  Fc)	
  and	
  a	
  wide	
  range	
  of	
  
plant	
  condi2ons.	
  

2.  We	
  want	
  at	
  least	
  1Gbps	
  when	
  we	
  assign	
  120MHz	
  of	
  spectrum	
  and	
  
the	
  plant	
  condi2ons	
  are	
  as	
  described	
  in	
  OBJECTIVE	
  3	
  

3.  If	
  we	
  assign	
  more	
  than	
  120MHz,	
  please	
  go	
  propor2onately	
  faster.	
  
4.  If	
  plant	
  condi2ons	
  are	
  beJer	
  than	
  expected,	
  please	
  go	
  faster.	
  
5.  If	
  we	
  don’t	
  have	
  120MHz	
  of	
  spectrum	
  to	
  assign,	
  please	
  go	
  

propor2onately	
  slower.	
  
6.  If	
  plant	
  condi2ons	
  are	
  worse	
  than	
  expected,	
  please	
  	
  

a.  don’t	
  just	
  stop	
  working	
  
b.  go	
  slower	
  when	
  no	
  change	
  to	
  assigned	
  spectrum	
  is	
  made	
  
c.  And	
  allow	
  us	
  to	
  allocate	
  more	
  spectrum	
  to	
  compensate	
  

7.  BTW	
  –	
  We	
  want	
  the	
  baseline	
  performance	
  to	
  work	
  in	
  cable	
  
networks	
  mee2ng	
  the	
  downstream	
  condi2ons	
  in	
  the	
  
specifica2ons	
  and	
  standards	
  listed	
  in	
  Objec2ve	
  3	
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OBJECTIVE	
  4	
  
•  Provide	
  at	
  least	
  one	
  physical	
  layer	
  specifica2on	
  
that	
  is	
  capable	
  of	
  opera2ng	
  at	
  :	
  
– A	
  baseline	
  data	
  rate	
  of	
  at	
  least	
  1	
  Gbps	
  at	
  the	
  PHY	
  
service	
  interface	
  when	
  transminng	
  in	
  120	
  MHz	
  of	
  
assigned	
  spectrum	
  under	
  baseline	
  plant	
  condi2ons;	
  

–  data	
  rates	
  lower	
  than	
  the	
  baseline	
  rate	
  when	
  
transminng	
  in	
  less	
  than	
  120	
  MHz	
  of	
  assigned	
  
spectrum	
  or	
  when	
  plant	
  condi2ons	
  prevent	
  a	
  higher	
  
data	
  rate;	
  

–  data	
  rates	
  higher	
  than	
  the	
  baseline	
  rate	
  and	
  up	
  to	
  10	
  
Gbps	
  when	
  transminng	
  in	
  more	
  than	
  120	
  MHz	
  of	
  
assigned	
  spectrum	
  or	
  when	
  plant	
  condi2ons	
  support	
  a	
  
higher	
  data	
  rate;	
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Introduc2on	
  to	
  	
  
OBJECTIVE	
  5,	
  6,	
  and	
  7	
  

1.  We	
  will	
  not	
  typically	
  be	
  able	
  to	
  assign	
  the	
  
same	
  amount	
  of	
  spectrum	
  in	
  both	
  upstream	
  
and	
  downstream,	
  nor	
  will	
  condi2ons	
  be	
  the	
  
same	
  in	
  both.	
  

2.  Let	
  us	
  adjust	
  the	
  data	
  rate	
  to	
  match	
  our	
  
constraints.	
  

3.  Don’t	
  2e	
  the	
  upstream	
  and	
  downstream	
  
configura2ons	
  to	
  one	
  another	
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OBJECTIVE	
  5	
  
•  PHY	
  to	
  support	
  symmetric	
  and	
  asymmetric	
  
data	
  rate	
  opera2on.	
  	
  

12	
  



OBJECTIVE	
  6	
  
•  PHY	
  to	
  support	
  symmetric	
  and	
  asymmetric	
  
spectrum	
  assignment.	
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OBJECTIVE	
  7	
  
•  PHY	
  to	
  support	
  independent	
  configura2on	
  of	
  
upstream	
  and	
  downstream	
  channel	
  opera2ng	
  
parameters.	
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Introduc2on	
  to	
  OBJECTIVE	
  8	
  
1.  Other	
  signals	
  (digital	
  and	
  analog)	
  are	
  likely	
  to	
  

be	
  on	
  the	
  coax	
  network.	
  
2.  Don’t	
  break	
  them,	
  please.	
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OBJECTIVE	
  8	
  
•  PHY	
  to	
  coexist	
  with	
  other	
  communica2on	
  
channels	
  carried	
  on	
  the	
  same	
  medium.	
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Introduc2on	
  to	
  OBJECTIVE	
  9	
  
1.  10^-­‐12	
  seems	
  to	
  be	
  the	
  baseline	
  for	
  most	
  of	
  

802.3.	
  	
  
2.  Let’s	
  s2ck	
  with	
  it.	
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OBJECTIVE	
  9	
  
•  PHY	
  to	
  have	
  a	
  BER	
  beJer	
  than	
  or	
  equal	
  to	
  
10-­‐12	
  at	
  the	
  PHY	
  service	
  interface	
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Distance	
  Objec2ve?	
  
•  PHY	
  to	
  operate	
  at	
  a	
  distance	
  of	
  at	
  least	
  X.Y	
  km	
  in	
  unamplified	
  

coaxial	
  networks	
  
–  Does	
  distance	
  maJer?	
  

•  Yes.	
  Passive	
  plants	
  will	
  care	
  due	
  to	
  power	
  aJenua2on.	
  	
  
•  No.	
  Amplified	
  plants	
  don’t	
  care	
  since	
  the	
  signal	
  can	
  be	
  amplified	
  an	
  indefinite	
  

number	
  of	
  2mes	
  (theore2cally)	
  
•  Yes.	
  RTT	
  is	
  an	
  important	
  parameter	
  for	
  the	
  DBA	
  scheduler.	
  
•  No.	
  The	
  RTT	
  value	
  is	
  not	
  specified	
  in	
  802.3.	
  

–  Specify	
  a	
  distance	
  for	
  passive	
  plants	
  only?	
  
•  Problem:	
  Propaga2on	
  varies	
  with	
  frequency	
  and	
  cable	
  types	
  (varying	
  

dielectrics,	
  center	
  conductor	
  diameter,	
  and	
  shield	
  radius).	
  
•  Problem:	
  We	
  should	
  not	
  leave	
  the	
  RTT	
  totally	
  unbounded	
  (EPON	
  implicitly	
  

bounds	
  RTT)	
  
–  Conclusion:	
  

•  Specify	
  a	
  power	
  budget	
  –	
  applies	
  equally	
  to	
  passive	
  and	
  amplified	
  networks	
  
•  Specify	
  a	
  distance	
  for	
  2ming	
  purposes	
  that	
  is	
  compa2ble	
  with	
  current	
  

implementa2ons	
  of	
  EPON	
  (20km-­‐30km)	
  and	
  HFC	
  networks	
  (50-­‐55km)	
  
–  Leave	
  this	
  for	
  the	
  TF	
  to	
  decide	
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APPENDICES	
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