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USRP Receiver (2)

* Today We will do...
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USRP Receiver (2)

* Matched filtering : MT Generate Filter Coefficients

» Modulation - Digital - Utilities = Filter coefficients
> TxOl| A pulse shaping & I} AFEME viet 5 <.
> R = : pulse shaping filter, samples per symbol, filter parameter,

modulation type, filter length (112 & A)

> &= HE pulse shaping filter coefficientsZf O L| 2}

matched filter coefficients= A&,

- M T« AEOIM ABRE &2
camples per symbol Pulse shaping filter coefficients
(132§

roll-off factor

DELH i matched filter cu::-e”icient5|

filter length (symbols)




USRP Receiver (2)

* Matched filtering : convolution
» Modulation - Digital - Utilities - Matched Filter

> = :input complex waveform (cluster type), matched filter coefficients,
samples per symbol

L

> =3 : matched filter Z1} (convolution Z1})

Input complex waveform
(from USRP, cluster type) \mmnnmm—P Matched filtering A1t

— v
. . . i
Matched filter coefﬂaentsf S
Samples per symbol

Reset? (Boolean &f = M8, TrueE 47d)

PSKO| A= Generic AFE.



USRP Receiver (2)

« Remind : cluster type2| =4| 42 & waveform type L = H 2l

> Cluster type 220 Al dt, Y& ==
. mZ2799 5 22AE 5 0|2

» T2 5 0|EZE -5 HOIES

> Power spectrum= = 2{ ™ waveform type 2 2 H2SI | 2 3| OF

_—

2 E7|
» O| & “waveform 2t=7|79| dt, Yoﬂ =
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USRP Receiver (2)

 Decimation : downsampling
> TxO| A MBH oversampling®t A2 E M &SHH
> RxO| A= MBH downsamplingSt

» Modulation - Digital - Utilities &> Decimate Cmplx Wfm

symbol detection 3.
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Input complex waveform |
(after matched filtering) N\ MT Decimate

0101189

Decimation factor == = [db-- ;

(= Tx oversampling factor)
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USRP Receiver (2)

* Constellation : symbol= 1Q plain0 plot

» Modulation - Digital - Visualization - Constellation

> R = : Waveform, samples per symbol, constellation reference
= Reference: ¥ > 0| 2| 0|H HEE EHYE > viMH EX
- £ QIC|HO|E M, D= Ojy =

A% 282 5 Y3 5 AC|HO|E 0| Z M

=  Samples per symbol : 12 &7

> =3 : constellation graph
= Front panelO|AM £ & = “xy A== O A

constellation graph
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USRP Receiver (2)

* Constellation : symbol= 1Q plain0 plot
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Today’s Experiment

e USRP 2= =4I (type : single channel = complex double waveform)
> MM ™E
= |Qrate : 500,000 samples/s (=500 kS/s)
= Filter : Root Raised Cosine
= Roll-off factor : 0.35
=  Qversampling factor : 16
= Center frequency : 2.3765 GHz
> Matched filtering, downsampling 2t7S = Z 28t USRP Rx code &M
=  Fetch Rx DataO{| A number of samples = 10,000
> ZHCHAE = A0 E =2 =3 (time domain2 Re, Im 24 = 224 = 5)
=  Matched filtering : =& T /22| signal= time domain®, frequency domain? 0| Al =&
=  Downsampling : =& /22| signal= time domain® 0| A| &
o T /2 X0|7t HO| =& SE5| =LA capture

« Downsampling 22| signal2 constellation diagram® = &
> AT e

=
= Downsampling Z1}S 0|25} symbol detectionO| MCHE O|FH{E &= /U&=
= QICHH, O 0| ] 7t FALX] discussion
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About Report

« Due:2024.11.18. (&) 2= 04:59
e Must beincluded :
> USRP Al =41 Bl ZF CHA|EH =3l At

= T E(block diagram)t), & E I 2@)

00|'

" Time domain

rz

* Matched filtering =& T0G)

OP

« Matched filtering =& @ (= Downsampling =3 M)
 Downsampling =& £6)
= Frequency domain : Matched filtering =& (€)= ()

= Downsampling =& F 2| signal2| constellation diagram®
=
. 7E:|J_—I|- T':)Sl|

e jhchoi0226@postech.ac.kr 2 | =
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