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Comparison between path-loss models

The following document presents the path loss for SUI (terrain type B), modified HATA (from Ahmed's contribution) and FSPL models, according to the following parameters:

· BS height = 25 m

· MS height = 10 m

· f = 3650 MHz

The SUI path loss was calculated according to:


[image: image1.wmf]÷

ø

ö

ç

è

æ

-

÷

ø

ö

ç

è

æ

×

+

÷

ø

ö

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+

-

+

÷

ø

ö

ç

è

æ

×

×

=

2

log

8

.

10

10

2

log

6

100

log

1

.

17

0065

.

0

4

10

100

4

log

20

10

9

10

10

10

Rx

Tx

Tx

SUI

h

f

d

h

h

c

f

PL

p


Where 
[image: image2.wmf]f

is the carrier frequency in Hz, 
[image: image3.wmf]c

 is the speed of light, 
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h

 is the transmitter height, 
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h

 is the receiver height, and 
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is the distance between the transmitter and receiver.

The modified HATA path loss was calculated according to:
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Where 
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, and 
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are the same as above.

The free space path loss was calculated according to:


[image: image13.wmf]÷

ø

ö

ç

è

æ

×

×

=

c

f

d

FSPL

p

4

log

20

10


Where 
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, 
[image: image15.wmf]c
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are the same as above.

Figure 1 below shows the path loss for these models, per Tx-Rx type:
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Figure 1
Figure 2 below focus on distances of less than 500 m (for the same parameters as above):
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Figure 2
From Figure 2, the following observations can be made:

· SUI model:

· BS-MS PL is better the FSPL for distance of less than 180 m (max difference = 5 dB)

· BS-BS PL is better the FSPL for distance of less than 260 m (max difference = 10 dB)

· MS-MS PL is better the FSPL for distance of less than 150 m (max difference = 5 dB)

· Modified HATA model:

· BS-MS PL is always worse than FSPL

· BS-BS PL is better the FSPL for distance of less than 200 m (max difference = 4.5 dB)

· MS-MS PL is always worse than FSPL

Figure 3 shows the path loss for the SUI, HATA and FS models for the following parameters:

· BS height = 25 m

· MS height = 2 m

· f = 3650 MHz
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Figure 3
Figure 4 below focus on distances of less than 500 m (for the same parameters as above):
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Figure 4
From Figure 4, the following observations can be made:

· SUI model:

· BS-MS PL is better the FSPL for distance of less than 100 

· BS-BS PL is better the FSPL for distance of less than 260 m (max difference = 10 dB)

· MS-MS PL is better the FSPL for distance of less than 100 m 

· Modified HATA model:

· BS-MS PL is always worse than FSPL

· BS-BS PL is better the FSPL for distance of less than 200 m (max difference = 4.5 dB)

· MS-MS PL is always worse than FSPL

Abstract


This document compares between the SUI and HATA path-loss models, for the parameters used in the wireless coexistence simulation.
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