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TV	
  Whitespace—A	
  promising	
  solution
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TV	
  whitespace:	
  	
  "the broadcast television spectrum at 
locations where that spectrum is not being used 
by licensed services.”[1]	
  

—Federal Communications Commission 
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Fig.	
  Secondary	
  signal	
  propagation1[3]

1Field strength is calculated by the F(50,10) curve for propagation distance!
>= 15km, and TM91-1 model for distance < 15km, Longley-Rice methodology!
OET69 is used to convert the field strength to signal strength.
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Cog-­‐TV:	
  Dynamic	
  TV	
  Whitespace	
  channels	
  	
  
Fixed	
  device:	
  22~45	
  ch,	
  47%~96%	
  TV	
  whitespace	
  band	
  
Portable	
  device:	
  12~28	
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  40%~93%	
  portable	
  TV	
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  band

FCC	
  
6.43	
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1.35	
  ch,	
  4.5%	
  portable	
  band
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[15] AirMagnet, "802.11n Primer”, [airmagnet.flukenetworks.com]
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  [15]	
  
2.4GHz,	
  SISO,	
  64-­‐QAM,	
  5/6	
  code	
  rate,	
  40MHz	
  channel,	
  400ns-­‐GI

Cog-TV 
d = 10m, 400m2 coverage

Rating	
  for	
  Spectrum:	
  Impacts	
  of	
  TV	
  Viewership	
  on	
  TV	
  Whitespace University	
  of	
  Nebraska-­‐Lincoln	
  
The	
  Ohio	
  State	
  University

351%	
  for	
  FCC	
  
163%	
  for	
  WiFi

926%	
  for	
  FCC	
  
430%	
  for	
  WiFi

http://airmagnet.flukenetworks.com/assets/whitepaper/WP-802.11nPrimer.pdf


Outline

• Motivation	
  
• Cog-­‐TV	
  Architecture	
  
• Methodology	
  
• Geographical	
  analysis	
  results	
  
• Conclusion

20

Rating	
  for	
  Spectrum:	
  Impacts	
  of	
  TV	
  Viewership	
  on	
  TV	
  Whitespace University	
  of	
  Nebraska-­‐Lincoln	
  
The	
  Ohio	
  State	
  University



Obtain	
  TV	
  viewership	
  Information

21

Neighborhood	
  sensing Set	
  top	
  box	
   Next	
  Generation	
  TV	
  set

Rating	
  for	
  Spectrum:	
  Impacts	
  of	
  TV	
  Viewership	
  on	
  TV	
  Whitespace University	
  of	
  Nebraska-­‐Lincoln	
  
The	
  Ohio	
  State	
  University



Conclusion

22

Technology

Business	
  ModelPolicy

TV	
  WhiteSpace	
  	
  Availability

Capacity

BenefitChallenges

Privacy

Rating	
  for	
  Spectrum:	
  Impacts	
  of	
  TV	
  Viewership	
  on	
  TV	
  Whitespace University	
  of	
  Nebraska-­‐Lincoln	
  
The	
  Ohio	
  State	
  University

Having	
  full	
  information	
  of	
  the	
  broadcast	
  TV	
  Viewers

can	
  greatly	
  increase	
  urban	
  area



Results

23

Rating	
  for	
  Spectrum:	
  Impacts	
  of	
  TV	
  Viewership	
  on	
  TV	
  Whitespace University	
  of	
  Nebraska-­‐Lincoln	
  
The	
  Ohio	
  State	
  University



Histogram	
  of	
  Channel	
  Availability

24

Rating	
  for	
  Spectrum:	
  Impacts	
  of	
  TV	
  Viewership	
  on	
  TV	
  Whitespace University	
  of	
  Nebraska-­‐Lincoln	
  
The	
  Ohio	
  State	
  University



Channel	
  Capacity	
  v.s.	
  Cell	
  Size

25

Rating	
  for	
  Spectrum:	
  Impacts	
  of	
  TV	
  Viewership	
  on	
  TV	
  Whitespace University	
  of	
  Nebraska-­‐Lincoln	
  
The	
  Ohio	
  State	
  University


