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® Needs of primary potentially not met by
FCC rules - interference aggregates

® Mitigate tension between types of
secondaries
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® Protect primaries
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De Vany, et.al. + FCC




Interference aggregates
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Lost primaries
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Need for national
analysis

® Holes from other protection radii
® Coasts

® Population
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Second model

® Place secondaries on map

® (Calculate aggregate interference

® Test for TV reception
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Problem in urban areas



Channels lost: vary
secondary density
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Regulate power density

Databases
MAC
Density =?




Nalve approach: fixed
power density



e

(DA T 7y

- - b - u i -
Y " & 1 J i
- - A 'f . - h q ‘ v I‘?m . J-' 1 I .1. ..
I - {' .. l 1 y ."n,."ﬂ_ '. ' Bl 1 -
: ! - .. : g .: =~ i
-I- L ' .!' _"._ 1 y ! - ’ : .
!- ’ = L u : r ;- =
2 - g l- 5. = . : & I . v -
. . - B Ia . Y a 1 : ;-
.. = - g l| u my " [
: I LET, La =0 .

Nalve approach: fixed
power density

750

290.6

1112.2

1 43

1 16.1

2.6

1.6

Mbps



Nalve approach: fixed

750
290.6
112.2

1 43

1 16.1

2.6

Protects primaries 1.6

Mbps



Nalve approach: fixed
, power density _

290.6

1112.2

{ 43

1 16.1

2.6

1.6

Protects prlmarles&"

Performs poorly in rural areas duéé to range

Mbps



Nalve approach: fixed
power density
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Nalve approach: fixed
power density

Rural preference Urban preference
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Naive approach #2

® Primary can handle fixed interference
® Secondary can use power Pi.cqm ()
® Assumes other secondaries use same

Pdream(w) = K - xa_l

primary tx

Y secondary tx
Y sea of secondaries

—
Vp X

«

Path loss function: 7



Nalve approach fails

Interference seen by primary is unbounded!
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New approach

® Cannot increase power so aggressively
® Many choices for power scaling rule

® Maintain fairness: scale data rate

® Shannon: rate = log2 (1 | signal power)

noise power
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New approach

® Give users percentage of “dream rate”
0<~y<I1
® Thatis, Rucw(x,7) =7 Raream(T)
® Given this v, we know that
Poew(z,v) = K- 27 (a—1)

® Guaranteed to be bounded
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Dream power density
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Metric

® Ratio of “dream rate” to real rate (7)
® Dream rate: rules made for that user

® Real rate: rules made for everyone
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Cellular rules and use
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Review

® Problem: primary protection
® Solution: power density
® Tension: rural vs. urban users

® Solution: intelligent power scaling



