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Overview

® FCC approach to TVYWS
® Ofcom approach to TVWS

® |llustrative alternative
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Two different stories

Single-channel




Two different stories

Single-channel All channels

TV service areas on one channel Each color = unique channel list



Several effects in play
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Several effects in play

Cochannel vs.
adjacent-channel
exclusions

Multiple towers ‘.
(overlapping service areas)™.

Multiple transmitters
=N (same tower, different
service areas)

How worried should we be?
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FCC aware of problem
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channel list is relatively short”

FCC 2012 regulations, §]19
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“if the [master] that obtains the
channel list for a [slave] operates
with greater HAAT than the current
rules permit, the [slave] could
operate at a greater distance from
the coordinates ... where the
available channel list was
calculated”
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Ofcom’s approach
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Ofcom’s approach

® Use only channels

Ve s available everywhere
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® Safe, but overly-
restrictive



Ofcom: conservatively account
for distance ("AND” rule)

# channels
actually available




Ofcom: conservatively account
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Ofcom: conservatively account
for distance ("AND" rule)

# channels # channels
actually available recoverable




% of channels recoverable
via Ofcom approach
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Thought experiment
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Key observation
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Key observation
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Location isn’t important --

safe operating parameters are!



Modeling of possible
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Fraction of population

Metrics

Fraction of whitespace channels available to slave
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Metrics

Places which lose all whitespaces
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Location beyond GPS

® Cellular triangulation
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® Cellular triangulation
® |P localization

® | ocation fingerprinting via WiFi



Location beyond GPS

Cellular triangulation
IP localization
Location fingerprinting via WiFi

Location fingerprinting via TV signals

(sensing strong signals is easy!) (already have TV band radio)



Location beyond GPS

Cellular triangulation
IP localization
Location fingerprinting via WiFi

Location fingerprinting via TV signals

(sensing strong signals is easy!) (already have TV band radio)

Whatever you want! (just need uncertainty regions)



Noncontiguous
localization example

Location fingerprinting using TV signals
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Technical caveats

® |ncorrect channel state estimates

® Propagation model inaccuracies
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Our vision of the future

True location

Localization information can be chained and combined
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Our vision of the future
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Localization info.
isn’t just GPS
coordinates!

Localization information can be chained and combined



“Location’
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Summary

® FCC approach: too lax
® Ofcom approach: right idea, too restrictive
® Flexible notion of “localization”

® Protects incumbents

® |ncreases recoverable whitespace



Important takeaways

® |t’s all about safe operating parameters, not
location



Important takeaways

® |t’s all about safe operating parameters, not
location

® Can add support for new localization tech.
over time

® Most computations done at the database

® Regulations need only acknowledge the
nature of location uncertainty



