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Wireless Testbench Support Package for NI USRP Radios

Explore and test wireless reference applications on NI USRP radios

The Wireless Testbench™ Support Package for NI™ USRP™ Radios enable

package consists of USRP hardware driver (UHD
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Loopback Transmit and Capture a
This example shows how to use a software-defined radio (SDR) to transmit and capture a custom wireless waveform over the air. zl
Set Up Radio
Call the radioConfigurations function. The function returns all lable radio setup config that you saved using the Radio Setup wizard. For more information, see Connect and Set Up NI(R) USRP(R) Radios
1 radios = radioConfigurations;
Specify the name of a saved radio setup configuration to use with this example
2 radioName = | radios(1)Name }-
Specify Wireless Waveform
Use the aftached TestTone.mat file to specify the transmit wavetorm. The waveStruct structure contains a complex sine tone that is generated by using the Wireless Waveform Generator app.
3 load("TestTone.mat")
Configure Baseband Transceiver
Create a baseband transceiver object with the specified radio. To speed up the execution time of this example upon subsequent runs, reuse the workspace object from the first run of the example.
4 if -exist("bbtrx","var")
5 bbtrx = basebandTransceiver(radioName);
6 end
Configure the baseband transceiver object using the parameters of the wireless waveform.
« Set the SampleRate property to the sample rate of the generated waveform
« Selthe CenterFrequency property to a value in the frequency spectrum indicating the position of the waveform transmission.
7 bbtrx.SampleRate =  waveStuctFs ’
8 bbtrx.TransmitCenterFrequency = |24es ¢
9 bbtrx.CaptureCenterFrequency = bbtrx,TransmitCenterFrequency;
Command Window % Workspace o 5
New to MATLAB? See resources for Gelting Started, X [Name : |
] bbtrx -
>> clear |3 capturaLength
Jx>> 1] data 62 00x1 comple |
11 PlotPowerLimits  [-120.-60] i
+ radioName “MyN310% ‘
£ radios 132 smuct
'_"’"'"‘ )' ¥ spectrumScope E
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OFDM Wi Fi Scanner Using SDR Preamble Detection

This example shows how to retrieve information about WIFI networks using a software-defined radio (SDR) and preamble detection. The example scans over the 2.4 GHz and 5 GHz channels and uses an SDR preamble detector to detect and capture orthogonal
frequency-division multiplexing (OFDM) packets from the air, The example then decodes the OFDM packets to determine which packets are access point (AP) beacons, The AP beacon Information Includes the service set identifier (SSID), media access control (MAC)
address (also known as the basic SSID, or BSSID), AP channel bandwidth, and 802.11 standard used by the AP.

Introduction
This example scans through a set of WiFi channels to detect AP beacons that are transmitted on 20 MHz subchannels. The scanning procedure uses a preamble detector on an NI™ USRP ™ radio,

The scanning procedure comprises of these steps.

« Configure the preambleDetector object with a preamble that is generated from the legacy long training field (L-LTF)

= Set the frequency band and channels for the preamble detector to scan.

= Scan each specified channel and with each successful detection of an OFDM packet, capture a waveform for a set duration.

= Process the waveform in MATLAB® by searching for beacon frames in the captured waveform and extracting relevant information from each successfully decoded beacon frame
= Display key information about the detected APs.

Set Up Radio
Call the radioConfigurations function. The function returns all available radio setup configurations that you saved using the Radlo Setup wizard. For more Information, see Connect and Set Up NI® USRP® Radios
radios = radioconfigurations;

Specify the name of a saved radio setup configuration to use with this example

radioname = radios(1).Name;

Configure Preamble Detector
Create a preamble detector object with the specified radlo. To speed up the execution time of this example upon subsequent runs, reuse the workspace object from the first run of the example.

if ~exist(“pd","var")
pd = preamblebetector(radioname);
4
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$ Establish the number of component carriers.

numCC = length (NDLRB) ; -
@ N
$ Create transmission for each component carrier o & o
enb = cell (1,numCC) ; & 29, -
—= . ®

[Flfor i = 1:numCC
enb{i} = 1teRMCDL('R.5');
| enb{i}.NDLRB = NDLRB(i):
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