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Summary	  

•  Spectrum	  sharing	  



U.S.	  Spectrum	  Sharing	  Examples	  
•  TV	  White	  Spaces	  54~698	  MHz	  (implemented)	  

–  Broadcasters	  
–  Sharing	  

•  AWS-‐1	  (implemented;	  aucPoned	  in	  2006)	  
–  1710-‐1755/2110-‐2155	  
–  Military	  &	  other	  U.S.	  government	  (lots	  of	  systems)	  
–  Some	  share,	  most	  relocaPon	  

•  AWS-‐3	  (rules	  adopted;	  aucPon	  later	  this	  year)	  
–  1695-‐1710,	  1755-‐1780,	  and	  2155-‐2180	  
–  Military	  &	  other	  U.S.	  government	  (lots	  of	  systems)	  
–  GOES	  weather	  satellite	  downlinks	  
–  Some	  share,	  some	  relocaPon	  



U.S.	  Spectrum	  Sharing	  Examples	  
•  5	  GHz	  RLANs	  (implemented)	  

–  Radio	  Local	  Area	  Networks	  (wide-‐area	  Wi-‐Fi)	  
–  Federal	  AviaPon	  AdministraPon	  (FAA)	  Terminal	  Doppler	  
Weather	  Radars	  (TDWR)	  

–  Share;	  RLANS	  sense	  &	  avoid	  
•  3.5	  GHz	  (under	  rule	  making)	  

–  Small	  cell	  networks	  
– Military	  (ship-‐borne	  radars	  on	  Navy	  vessels)	  
–  Share	  (rules	  TBD)	  

•  4200-‐4400	  MHz	  
– Worldwide	  aeronauPcal	  radio	  alPmeter	  
–  Under	  study	  for	  sharing	  parts	  with	  mobile	  broadband	  



PCAST	  Report	  
•  President’s	  Council	  of	  Advisors	  on	  Science	  and	  
Technology	  

•  2012	  report	  (search	  for	  “PCAST	  spectrum	  report”):	  
–  ReallocaPon	  and	  relocaPon	  of	  government	  spectrum	  is	  not	  
sustainable	  

–  “The	  essenPal	  element	  of	  this	  new	  Federal	  spectrum	  
architecture	  is	  that	  the	  norm	  for	  spectrum	  use	  should	  be	  
sharing,	  not	  exclusivity”	  

–  “immediately	  idenPfy	  1,000	  MHz	  of	  Federal	  spectrum	  in	  
which	  to	  implement	  the	  new	  architecture	  and	  thereby	  
create	  the	  first	  shared-‐use	  spectrum	  superhighways”	  

–  …	  



PresidenPal	  Memorandum	  2013	  
•  “The	  Secretary	  of	  Commerce,	  working	  through	  NTIA,	  
has	  been	  facilitaPng	  discussions	  between	  agencies	  and	  
nonfederal	  enPPes	  that	  have	  produced	  an	  
unprecedented	  level	  of	  informaPon-‐sharing	  and	  
collaboraPon	  to	  idenPfy	  opportuniPes	  for	  agencies	  to	  
relinquish	  or	  share	  spectrum”	  

•  “The	  NTIA	  shall	  design	  and	  conduct	  a	  pilot	  program	  to	  
monitor	  spectrum	  usage	  in	  real	  Pme	  in	  selected	  
communiPes	  throughout	  the	  country	  to	  determine	  
whether	  a	  comprehensive	  monitoring	  program	  in	  
major	  metropolitan	  areas	  could	  disclose	  opportuniPes	  
for	  more	  efficient	  spectrum	  access,	  including	  via	  
sharing.”	  



Conclusion	  (although	  there	  are	  more	  
slides	  lek,	  sorry)	  

•  U.S.	  takes	  spectrum	  sharing	  very	  seriously,	  
and	  even	  the	  military,	  aviaPon,	  weather	  
radars,	  and	  weather	  satellites	  are	  not	  immune	  

•  Radio	  astronomy	  is	  not	  immune	  either	  
– Beler	  for	  the	  radio	  astronomy	  community	  to	  be	  
pro-‐acPve	  in	  idenPfying	  bands	  to	  share	  

– Channel	  37	  is	  a	  good	  first	  step	  
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What	  do	  Radio	  Astronomers	  
Have	  to	  Offer	  

•  Appropriate	  frequency	  bands	  on	  a	  shared	  
basis	  (TBD)	  

•  Knowledge	  of	  dynamic	  frequency	  scheduling	  
and	  its	  applicaPon	  to/integraPon	  with	  
dynamic	  spectrum	  access	  databases	  

•  ExperPse	  in	  spectrum	  monitoring	  
– Especially	  weak-‐signal	  occupancy	  measurements	  



Measurements	  through	  Green	  Bank	  Telescope	  RFI	  Monitor	  

Li
ne
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	  S
ca
le
	  

Shared	  Spectrum	  Co.	  measurements	  at	  Green	  Bank	  site	  

Comparison	  of	  “normal”	  and	  radio	  astronomy	  
spectrum	  monitoring	  data	  

Inmarsat	   GPS	  

GLONASS	  

Iridium	   GOES	  &	  POES	  
Wx	  Satellites	  



Examples	  of	  U.S.	  Commercial	  and	  
Academic	  Spectrum	  Observatories	  

•  Illinois	  InsPtute	  of	  Technology	  Spectrum	  
Observatory	  (funded	  by	  NSF)	  
– hlp://www.cse.sc.edu/event/iits-‐spectrum-‐
observatory	  

•  Microsok	  Spectrum	  Observatory	  
– hlp://observatory.microsokspectrum.com/	  



Conclusions	  &	  RecommendaPons	  

•  Spectrum	  sharing	  is	  becoming	  the	  norm,	  and	  
no	  services	  are	  immune	  

•  Radio	  astronomy	  community	  should	  
–  Integrate	  dynamic	  observing	  scheduling	  into	  
dynamic	  spectrum	  access	  databases	  

– Examine	  RA	  bands	  for	  potenPal	  sharing	  
opportuniPes	  

– Contribute	  weak-‐signal	  spectrum	  monitoring	  data	  



IEEE	  Proceedings	  Special	  Issue	  on	  
Future	  Spectrum	  Access	  

•  Recommended	  reading	  
•  Co-‐editors:	  Clegg	  &	  Weisshaar	  
•  Famous	  contribuPng	  author:	  	  

– Dr.	  Tomas	  Gergely	  
–  “Spectrum	  Access	  for	  the	  Passive	  
Services:	  The	  Past	  and	  the	  Future”	  

•  Full	  issue	  available	  at:	  
–  hlp://ieeexplore.ieee.org/xpl/tocresult.jsp?
isnumber=6740864	  

–  Requires	  subscripPon	  (sorry)	  


