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Alternate	  Spectrum	  Sharing	  Approaches	  
•  �ŸGeo-‐Loca7on	  method	  used	  to	  determine	  the	  transceiver	  parameters/capabili7es	  (e.g.,	  

transmits	  frequency	  and	  power	  level,	  bandwidth,	  receiver	  capabili7es).	  
–  Exact	  posi7on	  vs.	  approximate	  posi7on	  
–  User	  entered	  posi7on	  versus	  GPS	  posi7on	  versus	  trusted	  source	  for	  posi7on	  

•  Sensing-‐based	  method	  used	  to	  determine	  the	  transceiver	  parameters/capabili7es.	  
–  Sensing	  on	  all	  entrant	  radios	  
–  Sensing	  on	  some	  entrant	  radios	  
–  Sensing	  at	  certain	  loca7ons	  
–  External	  sensing	  network	  
–  Collabora7ve	  entrant	  sensing	  

•  �ŸCombined	  sensing	  and	  geo-‐loca7on	  methods	  used	  to	  determine	  the	  transmi5ed	  
transceiver	  parameters/capabili7es.	  

•  �ŸPhysical	  layer	  
–  Receiver	  ignores	  interference	  
–  Transmit	  modula7on	  (UWB)	  

•  Timesharing	  
–  Entrant	  and	  Incumbent	  share	  informa7on	  to	  share	  spectrum	  in	  7me	  
–  Entrant	  senses	  channel	  and	  stops	  transmiWng	  rapidly	  when	  the	  Incumbent	  begins	  transmiWng,	  so	  as	  

not	  to	  interfere	  with	  Incumbent	  communica7on	  



Spectrum	  Sharing	  System	  Approach	  
•  �ŸEs7mate	  propaga7on	  loss	  between	  entrant	  and	  incumbent	  systems	  
•  Determine	  entrant	  opera7ng	  frequencies	  for	  Do	  No	  Harm	  based	  on	  the	  

above	  propaga7on	  losses	  
•  Respond	  to	  incumbent’s	  interference	  complaints	  



System	  #1	  -‐	  Geo-‐loca7on	  System	  
(Same	  As	  Time	  Sharing)	  
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Features 
• Incumbent agrees to continually provide approximate position and 
operating frequency (potentially in advance) 
• Propagation model, antenna gain and antenna height assumptions 
• Incumbent and entrant location accuracy 
• Moderate spectrum availability (due to parameter uncertainties) 
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System	  #2	  –	  External	  Sensing	  Network	  System	  
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Factors 
• Reduced spectrum availability (Incumbent position uncertainty) 
• Number and cost of Dedicated Sensors (own operates and pays?) 
• Propagation model, antenna gain and antenna height assumptions 
• Entrant location accuracy  
• Incumbent views system the same as geo-location system approach 
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System	  #3	  –	  Sensing	  on	  Some	  Entrant	  Radios	  System	  
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Factors 
• Cost of Dedicated Sensors  
• Entrant User Device to Incumbent propagation loss uncertainty 
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System	  #4	  –	  Sensing	  on	  All	  Entrant	  Radios	  System	  
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Factors 
• Sensing software integration costs into entrant equipment 
• Maximum spectrum availability (minimal propagation loss uncertainties) 
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