Fading Simulation

Assignment




Codes v.s. doc

The quadrature and in-phase component for simulation on the doc is

No

X,(t) =2 ¥ cos B, cos w,t + /2 cos a COS Wt

n=1

Ny

X,(t) =2 ¥ sin B, cos w,t + V2 sin & cos w,t

n#=1

However, the code is

temp _re = ( 2*cbeta*CC + cos(wm*i+inphase(1l)) )/sqrt(2*(Ne+8.5));
temp_im = ( 2*sbeta*CC + cos(wm*i+inphase(1l)) )/sqrt(2*(Ne+8.5));



Codes v.s. doc
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Is channel a constant during a GSM symbol when

vehicle velocity = 30, 90, and 120 km/hr ?

GSM symbol rate Is fg = —cosf = Efc cos 6
R, = 270,833 bits/s ¢

Symbol period is

1
T, = R_s = 3.692 us

For f.=900MHz, we can compute coherence time by
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Is channel a constant during a GSM symbol when

vehicle velocity = 30, 90, and 120 km/hr ?

After simplify

r1s] = 05076
= Ulkem/hr]

v[km/hr] Te[ms]

30 16.9

90 5.64

120 423

F Lo PSR AR EM—ERE - GSMBFFIREEZ/\R BB
coherence time (3.692 us) - HILEE —Eslow fading - TR ERBEER
GSM&#%; - eI UR A EE -



Plot the Fading Coefficients

10 Rayleigh fading envelope at f. = 900 MHz, v = 30 km/h 0 Rayleigh fading envelope at f. = 900 MHz, v = 60 km/h
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Signal Level (dB about rms)
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Plot the Fading Coefficients

Rayleigh fading envelope at f; = 900 MHz, v = 120 km/h
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Plot the Histograms at v=30km/hr

Real part vs Gaussian PDF (v = 30 km/h) Imag part vs Gaussian PDF (v = 30 km/h)

Mean = 0.005
“Var = 0.510

Mean = 0.001
“ar = 0.499

-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4

Envelope vs Rayleigh PDF (v = 30 km/h)
I T T

E[Ih|?] = 1.009
Cross{Re., Im) = 0.015
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Plot the Histograms at v=60km/hr

Real part vstaussian PDF (v = 60 kmi/h) - i Imagﬂ part vs Gaussign PDF (w

T

Mean = -0.003 Mean = 0.000
Var = 0.515 Var = 0.501

Envelope vs Rayleigh PDF (v = 60 kmi/h)
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E[Ih|?3) = 1.016
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Plot the Histograms at v=120km/hr

i Real part vs 'Gaussian PDF (v = 120 !u‘nn‘h} ) Imag part vs Gaussian PDF (v = 120 km/h)
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How to verify the generated is correct ?

a. @& Envelope distributionZ& ZRayleigh distribution -

b. &= 8L S(f)2&mE "U" fZik: |
Sg, 0 -1/2
\ i_(f:é)
| N L
& EER - | . —
E_I- J/\/( 1:/@ E E *H E‘% @l %Q R(T) : (Y-axis is [sgbzilre;psgfraudm density)

R (7)=J,(w,7)
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Generate a Multipath Fading Channel

Signal il
under test 3 v
. T Tn
Rayleigh ~— v .
Fading —p Ty > p@gj
Simulator il

"~ Rayleigh | -
Fading & ﬂ?::“-*—
Simulator

Rayleigh ot
Fﬂ.dillg __".[@ 1
| Simulator
- |
\{ED—; rt)

Multi-path model
(Simulate frequency selective channel)
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Are the fading coefficients real or complex?
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Generate Rayleigh by Z=X+]Y method ?

If Z=X+)Y where X and Y are i.i.d. Gauss ian random variable, then |Z| is Rayleigh.
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Physical Meaning of E(X?) (|X|ZRayleigh)

X=A+jB
= E[X?] = E[|X|?] = E[A? + B?] = E[A?] + E[B?] = 20*

EHEEBER - & h=X " Bl E[r*] i@ ERIFIIINE -

QD%&H%H% r= hs + w - HPh7z Rayleigh channel gain - s=BPSKH)/S
ZRaTl o - S ETEEEN - EERABMIERERIRIR b - BBEEEULTNZRE]
?%1%%173%3:

= E[|hs|?] = E[s?]E[h?] = 20°E[s?] = E[s?] = P,
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