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It is possibile to divide the graphical user interface of this instrument in two parts:
Input/Request Section and Output Section.

The first section on the left contains all the requests, functions that an user can

select.
The other section on the right, the output section, is used to display all the results.
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* I 2 Settings

In the Settings Panel is Settings
possible to select the available Device selection  USRP1 <
devices for the measurements Measurement @ Single

Type Continuous

and the measurement type:
single or continuous.

Instrumentation and Measurements for Communication Systems




vl 2.1 Device Selection

Settings

— The Device Selection option shows the
Denvice selection o 2 list of the connected devices that are

|USRP1
Measurement -

ot - available for performing measurements:
USRP1 or USRP2.

When one of these is selected, some
characteristics are shown in the output

section: USRP1_ettus300
° . IP Address:
name, 1030.9.192
 |P Address; —
eatures:
e features. RF Capabiltties
2 RX, 2 TX
Filter banks

70 MHz to 6 GHz frequency range
Up to 56 MHz of bandwidth
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2.2 Measurement Type

The Measurement Type settings allows
user to choose a single or a continuous
measurement.

In single measurement setting the
analysis is performed only one time and

the result is updated in the output = ;
section.
In the continuous measurement setting 2
the analysis and the result are Signal Eneray
continuously refreshed.

Measurement & Single
Type Ay

ortinuaus

Spectrum

Estimation detection

False Alarm

Probability o1 3

If single measurement

t pe -S (:l I() I l | Ie Calibration
Channel Type ® Single

possible functions are
Shown. Channels E2 >
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2.2 Measurement Type

Settings
Device selection |USRP1 w
The same happens for the continuous Neasuement  ponn
case. N
All the operations can be executed in a Channsl |E2 v
continuous way, except the calibration. Spectum |
T |
Signal Energy ‘
Another button, ‘Stop’, appears. Estimation detection
It is necessary in order to stop the e
continuously execution of the desired Calbration
function. chemei Type © Sndle

Channels E2 « E2

ED ‘

L sop |
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vl 3. Base Functions

3.1 Channel

Base Functions

Channel E2 -

SP&EW_

signall -, |
E10
Channel: Estimation detection ‘Etl
List of TV channels available for the rase a2
measurements. Cahbii
Channel Type ii

28 -

Channels E2 -
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v 3.2 Spectrum

With the Spectrum button is
possible to perform the spectrum
analysis of the input signal.

The output data are processed ...

Output section

Base Functions

Channel

E2

Spectrum

Walting for data...
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' 3.2 Spectrum

Qutput section

e | | Signal Slpectrum |

The result appears P

in the output

section. E A | |

The amplitude | P
value Is reported i ]
In dB.

Frequency [MHz]
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i 3.2 Spectrum

Base Functions

The same analysis can be chomnel 2 -
done in a continuous mode. 'i

—
The result is continuosly
updated. |
In this case the Stop button ‘robebitey. 03 .
becomes available.
When it is pressed the s o
analysis stops and all the ® ncerva
other functions become Chemels 24 # =
available.

T
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Base Functions

The result of the 1/Q button are the | and Q HET .
components of the input analyzing signal.

The operating principle of the continuous _ ey .
mode is the same described before for the uap
SpeCtrU m. Signal Energy J

I component

component
0.04 T 0.04 Q .p

0.03 |-

0.02

0.01

Amplitude
Amplitude
o

-0.01

-0.02 |-

-0.03 |-

0.04 - 0.04
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3.3 Signal Energy

The Signal Energy button shows the S R

energy of the signal.

Also in this case the result is visible In
the output section.

In the continuous mode this value is

Channel

E2

Signal EnNgy

continuously refreshed.

Output section

Slgnal energy= -39.858887 dB/MHz
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4. Estimation Detection

4.1 False Alarm Probability

In this section is possible to perform a calibration of the instrument to set the
threshold value used in the error detection operation for detecting if a
channel is free or not.

Estimation getection

A False Alarm Probability can be roso Ao
selected, from 0.1 up to 0.9, in order to ’ '
generate a threshold value. o4
FAP = 0.1 corresponds to the highest Channel Type |02
threshold value. e
FAP = 0.9 corresponds to the lowest = l

threshold value.
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41 4.2 Calibration

Estimation getection

False Alafm

Probability 0.1 v

Calibration J
&

channel Type ® Single
* Interval

After that a False Alarm Probability
value is chosen, it is possible to perform
a calibration.

The calibration is evaluated considering
the channel chosen in the Base
Functions Panel.

Channels E2 -

Callbration compleced...
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After single Channel option is selected,
clicking on ED button is possible to
perform an error detection and know if
the channel is busy or free using the
threshold value obtained from
calibration process.
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Estimation detection

False Alarm
Probability

Channel Type

Channels




"3 4.3 ED

In the left side of the

output section appears a

plot. In this plot the x-

axis represents the

frequencies while the y-

axis gives a value equal

to O if the channel is free

or equal to 1 if it is busy.

In the right side of the

output section additional

informations are logged:

e acquisition data;

« time of the
measurement;

» locations of the
selected device;

» frequency;

* bandwidth;

 state of the channel.

Output section

02r
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Frequency [MHz]

.Acqulsirian Date and Time|  Lat

LOH:}

F

Teq [

Bw
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"9 4.3ED

Estimation detection

False Alarm
Selecting Interval in Channel Propeniy .
Type options and specifying the Sapre
start and stop channel the ED chammelype O Snde
procedure is performed for each ot e e
selected channel. — ]
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Output saction

1

0Br

The error
detection
operation is
applied for each
channel. o— °
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Acquisition Date and Time|  Lat Long '_Frsq [ aw | Fo)R |
05-un-2018 08:48:16 4148 13.82 474 8 0
05-un-2018 0B:48:22 4148 1382 482 B 0
05-jun-2018 08:48:29 4148 1382 430 B 0
05-un-2018 0B:48:35 4148 1382 498 8 0



The channel estimation can be executed in a continuous mode, selecting in
the Setting Panel continuous measurement type and in the Estimation
detection an interval of channels to analyze.
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Settings Qutput section

Device selection  USRP2 v
Sl S - ‘ [Acqustion DeteandTime| Lst | long | Freg | Bw | FlO)BA |
“S.““:"‘ ) 0502018085245 ald8 1382 505 7 0
i p Lo _ 054un-2018 085251 4148 1382 575 7 )
08r 05/un-2018 0855258 4148 1382 645 7 1
s P 05un-201808:53:04 4148 1382 1775 7 0
I F |
i 05/un-2018 08553:11 4148 1382 505 7 1
Channel E2 v 0.8r 1 05/un-2018 08553:17 4148 1382 575 7 1
(]H-]u"r)f)ll'l 08:53:23 4]1.48 13.82 645 7 |
05/un-20180853:30 4148 1382 1775 7 0
0.7
0.6f .
0.5
Estimation detection
False Alarm 01 2 04r 1
Probability
|
0.3
Channel Type  * Single 02t |
o |nterval i
Channels E2 ES v
T 0.1
ED[}
0 L | | ! | :
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91 5. References

The project is developed using:
« Matlab;
« Gnu Radio.
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