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Multipath fading




Impulse reponse of a multipath fading channel




Spectrum of a multipath fading channel
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Discrete-time and FIR

hi(m) = cp(mT) sinc <l - T)
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Statistical model

Assuming WSSUS
O ~ U(0,27) .
The NLOS Fading Y
N I ~ u(07 271_)
1 .
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f ~ Rayleigh Y

if there is a LOS

J ~ Rice(K)
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Transmitter




Framed data packets

Preamble | Padding ID Length Parity Payload
k Bytes 1 Bit 5 Bits 21 Bits 5 Bits ¢ Bytes

(31, 26) Hamming ECC

m Very short payload
m k-Byte preamble is a Barker code 0x1£35 for Sync

m Should be replaced with CAZAC



Receiver




Discrete-time model
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Statistical model

Frequency Selective Fading Model
Num Sinusoids (SoS model): 8
Norma lized Max Doppler (fD*Ts): 5u
LOS Model: Rayleigh/NLOS
ﬂ Seed: 0
PDP Delays (samp): (0,0.05...
PDP Magnitudes: (0.7943282...
Num Taps: 9




Graphical user interface

Settings Windows
The Bit Error Rate is Channet synchronized
Channel Synchronized

17.0, Avg: 6.35
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Built with DearPyGUI, talks to GR via UDP/IP.
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Further steps

1 Frame: L Symbols n—[(K~-1)/2]n—1 nth fra‘me n+1 n+ |K/2|
P Information Symbols P Information Symbols P
L-1) Symbol L-1) Symbol
J (L-1) Symbols (L-1) Symbols Solc-1)/28 f-1 fo fi
Pilot symbol
1-symbol
Zn

m Improve BER measurements and simulations
m Improvements in the GUI front-end

m Portable transmitter on a Raspberry Pl

m Channel parameters estimation with PSAM
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