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FCC	
  Open	
  Internet	
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Open	
  Internet	
  Order	
  2015	
  
With	
  respect	
  to	
  network	
  performance,	
  we	
  adopt	
  the	
  following	
  
enhancements:	
  
•  The	
  exis5ng	
  transparency	
  rule	
  requires	
  disclosure	
  of	
  actual	
  network	
  

performance.	
  In	
  adop5ng	
  that	
  requirement,	
  the	
  Commission	
  men5oned	
  
speed	
  and	
  latency	
  as	
  two	
  key	
  Measures.	
  Today	
  we	
  include	
  packet	
  loss	
  as	
  
a	
  necessary	
  part	
  of	
  the	
  network	
  performance	
  disclosure.	
  

•  We	
  expect	
  that	
  disclosures	
  to	
  consumers	
  of	
  actual	
  network	
  performance	
  
data	
  should	
  be	
  reasonably	
  related	
  to	
  the	
  performance	
  the	
  consumer	
  
would	
  likely	
  experience	
  in	
  the	
  geographic	
  area	
  in	
  which	
  the	
  consumer	
  is	
  
purchasing	
  service.	
  

	
  
•  We	
  also	
  expect	
  that	
  network	
  performance	
  will	
  be	
  measured	
  in	
  terms	
  of	
  

average	
  performance	
  over	
  a	
  reasonable	
  period	
  of	
  ;me	
  and	
  during	
  ;mes	
  
of	
  peak	
  usage.	
  

Paragraph	
  166	
  in	
  
hRp://transi5on.fcc.gov/Daily_Releases/

Daily_Business/2015/db0312/FCC-­‐15-­‐24A1.pdf	
  	
  



Open	
  Internet	
  Order	
  2015	
  

"Par5cipa5on	
  in	
  the	
  Measuring	
  Broadband	
  
America	
  (MBA)	
  program	
  con5nues	
  to	
  be	
  a	
  safe	
  
harbor	
  for	
  fixed	
  broadband	
  providers	
  in	
  mee5ng	
  

the	
  requirement	
  to	
  disclose	
  actual	
  network	
  
performance."	
  

Footnote	
  411	
  in	
  
hRp://transi5on.fcc.gov/Daily_Releases/

Daily_Business/2015/db0312/FCC-­‐15-­‐24A1.pdf	
  	
  



Will	
  packet	
  loss	
  of	
  interconnec5on	
  links	
  be	
  
reported?	
  

•  FCC’s	
  Measuring	
  Broadband	
  America	
  currently	
  
is	
  designed	
  to	
  primarily	
  measure	
  access	
  
network	
  performance	
  

•  Video	
  streaming	
  tests	
  are	
  being	
  conducted	
  
but	
  will	
  only	
  measure	
  paths	
  associated	
  with	
  
video	
  content	
  



Required	
  repor5ng	
  of	
  loss	
  perversely	
  incen5vizing	
  
bufferbloat	
  	
  (we	
  disagree)	
  	
  

hRp://www.forbes.com/sites/valleyvoices/2015/02/27/this-­‐one-­‐
clause-­‐in-­‐the-­‐new-­‐net-­‐neutrality-­‐regs-­‐would-­‐be-­‐a-­‐fiasco-­‐for-­‐the-­‐
internet/	
  

hRp://www.forbes.com/sites/valleyvoices/2015/03/12/wait-­‐that-­‐
scary-­‐net-­‐neutrality-­‐packet-­‐loss-­‐clause-­‐isnt-­‐that-­‐bad/	
  



History	
  



Selected	
  IETF	
  RFCs	
  and	
  loss	
  
measurement	
  

RFC	
  	
   Title	
   Date	
  

2680	
   A	
  One-­‐way	
  Packet	
  Loss	
  Metric	
  for	
  IPPM	
   Sept	
  1999	
  

3357	
   One-­‐way	
  Loss	
  PaRern	
  Sample	
  Metrics	
   Aug	
  2002	
  

3393	
   IP	
  Packet	
  Delay	
  Varia5on	
  
Metric	
  for	
  IP	
  Performance	
  Metrics	
  (IPPM)	
  

Nov	
  2002	
  

3432	
   Network	
  performance	
  measurement	
  with	
  periodic	
  streams	
   Nov	
  2002	
  

3611	
   RTP	
  Control	
  Protocol	
  Extended	
  Reports	
  	
   Nov	
  2003	
  

6374	
   Packet	
  Loss	
  and	
  Delay	
  Measurement	
  for	
  MPLS	
  Networks	
   Sept	
  2011	
  

6534	
   Loss	
  Episode	
  Metrics	
  for	
  IP	
  Performance	
  Metrics	
  (IPPM)	
   May	
  2012	
  

Internet	
  
Draf	
  

Model	
  Based	
  Bulk	
  Performance	
  Metrics	
   Dec	
  2013	
  -­‐	
  	
  
Mar	
  2015	
  



One	
  way	
  loss	
  metrics	
  in	
  IETF	
  

•  Considered	
  important	
  as	
  loss	
  can	
  be	
  
asymmetric	
  	
  

•  Bulk	
  of	
  traffic	
  ofen	
  flows	
  in	
  one	
  direc5on	
  
•  Not	
  how	
  most	
  loss	
  is	
  being	
  measured	
  by	
  
regulators	
  



Loss	
  and	
  throughput	
  	
  



Loss,	
  throughput	
  and	
  delay	
  





Important	
  
points	
  	
  

•  Loss	
  rate	
  is	
  not	
  an	
  “independent	
  variable”.	
  
– Loss	
  rate	
  swings	
  to	
  control	
  conges5on.	
  
– Zero	
  losses	
  is	
  not	
  the	
  right	
  answer.	
  
–  ISPs	
  do	
  not	
  control	
  the	
  TCP	
  behavior	
  

•  So	
  how	
  do	
  we	
  measure	
  loss	
  rate?	
  
	
  



How	
  do	
  probe-­‐and	
  router-­‐based	
  
packet-­‐loss	
  measurement	
  compare?	
  

Barford,	
  P.;	
  Sommers,	
  J.,	
  
"Comparing	
  probe-­‐and	
  
router-­‐based	
  packet-­‐loss	
  
measurement,"	
  in	
  
Internet	
  Compu5ng,	
  IEEE	
  ,	
  
vol.8,	
  no.5,	
  pp.50-­‐56,	
  
Sept.-­‐Oct.	
  2004	
  



Comparing	
  Probe	
  and	
  Router-­‐Based	
  
Packet-­‐Loss	
  Measurement	
  



Comparing	
  Probe	
  and	
  Router-­‐Based	
  
Packet-­‐Loss	
  Measurement	
  



Loss	
  rates	
  during	
  loss	
  intervals	
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  Samknows	
  
tests	
  

Loss	
  
measures	
  



Samknows	
  Internet	
  measurements	
  use	
  
by	
  regulators	
  

hRps://www.samknows.com/regulators	
  



How	
  regulators	
  have	
  reported	
  loss	
  
measurements	
  in	
  public	
  reports	
  

Regulator	
   Report	
  date	
   Loss	
  metric	
   Notes	
   Links	
  

United	
  States	
  FCC	
   July	
  2014,	
  Feb	
  2013,	
  
July	
  2012,	
  Aug	
  2011	
  

Never	
  reported	
  on	
  
loss	
  	
  

hRps://goo.gl/tlz6oB	
  
hRps://goo.gl/
PsHP5A	
  
	
  
	
  

European	
  
Commission	
  

October	
  2013,	
  March	
  
2012	
  

Averages	
  derived	
  
from	
  UDP	
  latency	
  
tests	
  

Compare	
  loss	
  
averages	
  to	
  averages	
  
in	
  US	
  

hRp://goo.gl/0uhdLt	
  
hRp://goo.gl/TJlg6e	
  	
  

Singapore	
   Ongoing	
   Averages	
  derived	
  
from	
  UDP	
  latency	
  
tests	
  

Calculate	
  loss	
  to	
  
targets	
  in	
  US	
  

hRp://goo.gl/LtrJ8t	
  	
  

UK	
  Ofcom	
   12	
  reports	
  from	
  
2008-­‐2014	
  (every	
  6	
  
months)	
  

Only	
  reported	
  on	
  loss	
  
in	
  first	
  report	
  

hRp://goo.gl/a05dea	
  	
  

Brazil	
   7	
  reports	
  from	
  2013	
  
–	
  2015	
  (every	
  six	
  
months)	
  

Threshold	
  metric	
  
drived	
  from	
  UDP	
  
latency	
  tests	
  

Report	
  metric	
  is	
  %	
  of	
  
5me	
  loss	
  is	
  below	
  2%	
  

hRps://goo.gl/
yQhYuN	
  	
  

Report	
  Date 
Loss	
  metrics 



Loss	
  results	
  from	
  other	
  countries	
  using	
  
Samknows	
  



EU	
  2013	
  Report	
  



EU	
  2013	
  Report	
  Comparing	
  packet	
  loss	
  
in	
  EU	
  and	
  US	
  

Well…	
  



EU	
  Packet	
  loss	
  of	
  cable	
  technology
	
  during	
  peak	
  periods,	
  split	
  by	
  country	
  



EU	
  Packet	
  loss	
  of	
  FTTx	
  technology
	
  during	
  peak	
  periods,	
  split	
  by	
  country	
  



Packet	
  loss	
  in	
  the	
  United	
  States	
  
Samknows	
  data	
  



Loss	
  as	
  measured	
  by	
  UDP	
  test	
  	
  



UDP	
  loss	
  during	
  upload	
  test	
  
(24	
  hours)	
  



Packet	
  loss	
  by	
  hour	
  for	
  one	
  provider	
  



%	
  loss	
  at	
  top	
  99.5	
  percen5le	
  by	
  hour	
  	
  



Mean	
  %	
  loss	
  per	
  user	
  	
  



Max	
  %	
  loss	
  in	
  any	
  hour	
  by	
  user	
  over	
  month	
  



98.5	
  percen5le	
  loss	
  by	
  user	
  over	
  
month	
  



Discussion	
  



High-­‐level	
  conclusions	
  

•  Loss	
  rate	
  due	
  to	
  conges5on	
  is	
  not	
  an	
  
independent	
  variable.	
  
–  ISPs	
  do	
  not	
  control	
  several	
  of	
  the	
  cri5cal	
  variables.	
  
–  The	
  right	
  answer	
  for	
  loss	
  rate	
  is	
  not	
  zero.	
  

•  Different	
  measurement	
  methods	
  for	
  loss	
  may	
  
give	
  very	
  different	
  answers.	
  
– Need	
  to	
  agree	
  (with	
  the	
  FCC)	
  on	
  what	
  the	
  accepted	
  
method	
  will	
  be.	
  

•  Not	
  measuring	
  uniform	
  distribu5on	
  
– Mixture	
  of	
  good	
  and	
  bad	
  experiences	
  


