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Wireless Radiomobile Channel is a LTV system:
Linear and Time Variant

y(t) = x(t) ® h(t, 1)

Ve

The received signal is affected by
FADING

* Path Loss
* Shadowing
* Multipath Fading
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Multipath Fading
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y(t) = x(t) & h(t, 7)
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y(t) = x(t) ® h(t, 1)
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y(t) = x(t) @ h(t, 1)
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y(t) = x(t) & h(t, fr)
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y(t) = x(t) & h(t, fr)
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PDP(7) = E[|h(t,D)|’]
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y(t) = x(t) & h(t, fr)

Transmitter

Direct path

Receiver

Delay

Power Delay Profile (PDP)

—T
eTRMS

1

PDP(z) = E[|h(t,7)|"]=

TRMS




Propagation Models for the characterization of wireless channels 5/9

y(t) = x(t) @ h(t, )
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y(t) = x(t) ® h(t, 1)

Non Dispersive Channel Dispersive Channel
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y(t) = x(t) @ h(t, )
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y(t) = x(t) @ h(t, )
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y(t) = x(t) ® h(t, 1)

Time Domain Frequency Domain
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y(t) = x(t) ® h(t,7)
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y(t) = x(t) ® h(t,7)

Doppler Spread

TX Spectrum
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y(t) = x(t) ® h(t,7)

Autocorrelation Function (ACF)
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y(t) = x(t) ® h(t,7)

Autocorrelation Function (ACF)

E *
1@ = s )
- Coherence Time
0.5 - T ~ 9

¢ 16nf,

025

Jyf2nf 1)

-0.25

05 . . . . . . . .
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

fm-; (frequenza nomalizzata)



Jy(2nf

Propagation Models for the characterization of wireless channels 8/9

075

05

025

-0.25

0.5

y(t) = x(t) ® h(t,7)

Autocorrelation Function (ACF)

Ely(t)y (t + 7))

A(T) = E[ly(0)|?] = Jo (2T f1r, T)

Coherence Time

. 9
¢ 16nf,

If:
T. » Tsym: Non Selective channel in the time domain
T K Tsym: Selective channel in the time domain

0

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
fm~; (frequenza nomalizzata)



Propagation Models for the characterization of wireless channels 9/9

Wireless Channels Classification
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Reverberating Chamber
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The graphical programming language:
LabVIEW
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Measurements
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Power Delay Profile — Unloaded scenario
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Power Delay Profile - stirring
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Power Delay Profile
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Power Delay Profile
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Power Delay Profile
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Power Delay Profile
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Power Delay Profile
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Power Delay Profile
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Block Diagram
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Front Panel
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Autocorrelation Function
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Autocorrelation Function

TS5_V82
LAB
TS10.VS5 [
TS15_VS10
Soglia

1_
0.95-
09-
0.85-
08-
0.75-
0.7-
065
06 |
055 |
S 05-
045- |
04-f—
0.35-
03
0.25-
02-f—
015 |
01—
005 |

O_I [ 1 1 1 | 1 | 1 1 U U J | 1 U U 1 1 )
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Time[ms]

15/24

Measurements

TS=5 RPM,
VS=2 RPM

112 [ms]

TS=10 RPM,
VS=5 RPM

57 [ms]

TS=15 RPM,
VS=10 RPM

41 [ms]

Laboratory

55 [ms]




Measurements

16/24

Numeric

Fal

TEE

Block Diagram

(=3
Fin)

|1DRea| v

Normalizzazione

>

Bg

N

m + [ &
0.00075 [Passo di acquisizione dei campionil

)

Effettuo lo shift

>

ACF
- ; : Eij »OBL]
:a*ﬁ—l L e Grafico ACF
H
b E”E tempo
FDBL]
=3 "



17/24

Front Panel
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Conclusions

Conclusions

e Radiomobile Channel Characterization

e The reverberating chamber is an effective controlled
environment for an accurate emulation of different
propagation scenarios

e Modeling and quantitative analysis of the millimeter waves
propagation



