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6 Target Channel CM CM 2 CM 3 CM 4
’ / Characteristics”
7, [ns] (Mean excess delay) 5.05 10.38 14.18
@.> " T,... [0s] (rms delay spread) 5.28 8.03 1428 25
C 962:* B ot stongesiputy N
@.> ?2C NP (85%) (number of paths that 24 36.1 61.54
96 * capture 85% of channel energy)
' Model Parameters
D@.> C?2 A [1/nsec] (cluster arrival rate) 0.0233 0.4 0.0667 | 0.0667
96B:* A [1/nsec] (ray arrival rate) 2.5 0.5 2.1 2.1
7 8 I" (cluster decay factor) 7.1 5.5 14.00 24.00
9 6C) Y (ray decay factor) 43 6.7 7.9 12
' 0, [dB] (stand. dev. of cluster 3.3941 3.3941 3.3941 3.3941
lognormal fading term in dB)
0, [dB] (stand. dev. of ray 3.3941 3.3941 3.3941 3.3941
lognormal fading term in dB)
O, [dB] (stand. dev. of lognormal 3 3 3 3
fading term for total multipath
realizations in dB)
Model Characteristics®
T, 5.0 9.9 15.9 30.1
T 5 8 15 25
NPioan 12.5 153 249 .
NP (85%) 20.8 33.9 64.7 1233
Channel energy mean [dB] -0.4 -0.5 0.0 3
Channel energy std dev. [dB] 2.9 3.1 3.1 2.7
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*Geometric cross section:

The geometric cross section refers to the area the target presents to the radar, or its projected area. This area will vary
depending on the angle, or aspect, the target presents to the radar. In other words, the target will probably present the
smallest projected area to a radar if it is flying directly toward the radar and is viewed head-on. A view from the side, top,
or underneath will present a much larger projected area. The geometric cross section (A) determines how much power
transmitted by the radar (P, 4e,) i intercepted by the target (P, .creq) @ccording to the following relationship:

*Reflectivity: P ercepted = (AMPcisert )

Reflectivity refers to the fraction of the intercepted power that is reflected by the target, regardless of direction.
Regardless, the power that is reradiated, or scattered, after reflecting off the target is equal to the intercepted power less
whatever portion of that power is absorbed by the target. Reflectivity is defined as the ratio of power scattered by the

target (P ) to the power intercepted by the target (Pmtercepted)

Re flectivity = —_=catter
Directivity: (A)( ru:ldent)
Directivity is related to reflectivity but refers to the power scattered back in the direction of the transmitting radar. The
power that is reflected toward the radar is called the backscattered power (P, . «..er)- R2Dar energy is not reflected
evenly, but directivity is defined as the ratio of the power that is backscattered in the direction of the radar to the power
that would have been scattered in that direction if the scattering were in fact uniform in all directions. If the power were to
scatter equally, it would form a sphere expanding uniformly in all directions from the target. This type of behavior is called
isotropic expansion. Isotropic power (Plsotroplc) is defined as the power that is scattered in a perfect sphere over a unit solid
angle of that sphere, as shown in the following equation.

scatter

Directivity = Practccater _ _ Prastccater

= fa
izotropic _ P
4x

scatter



07!

These three factors can be combined to determine the complete radar cross section (s)
for a target.
RCS = o= Geometric Cross Sectionx Re flectivity < Directivity

P P

RCS=0c=A= sratter % backscatter
(A)(Plnt ercepted) [i] P

4“ soatter

Simplifying that expression yields the following relationship for radar cross section.
P

o= 4“ backscatter

it ercepted

The importance of radar cross section can best be understood by looking at an equation
relating the RCS of the target to the energy received by the radar (radar equation).

_P.,CoALt,
= —

where (42 R

S = signal energy received by the radar

P_.. = average power transmitted by the radar

avg )
G = gain of the radar antenna

S = radar cross section of the target

A, = effective area of the radar antenna, or "aperture efficiency”
t.. = time the radar antenna is pointed at the target (time on target)
R = range to the target
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_______________________________________ ___________ S fc gfeatef than 3_1 GHz ______________________________________
' : — fc less than 960 MHz 5

UWB EIRP Emission Level in dBm
|_\
8

)
a
|

70—

Frequency in GHz

Operation is limited to law enforcement, fire and escue organizations, scientific research
institutions, commercial mining companies, and coreuction companies.
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Frequency in GHz

Operation is limited to law enforcement, fire and escue organizations.
Surveillance systems may also be operated by publitilities and industrial entities.
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