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R&SPSMW-K78 Welcome to the Radar Echo Generation option

Accessing the Radar Echo Generation dialog

1 Welcome to the Radar Echo Generation
option

The R&S SMW-K78 is a firmware application that adds functionality to generate a sin-
gle or multiple radar echo signals for radar tests.

The R&S SMW-K78 features include:

® Radar echo generation for any input in real time

e Simulation of up to 12 independent virtual static or moving objects
® 160 MHz RF bandwidth throughout the entire frequency range

® Excellent RF performance of signal generator and analyzer

® Possibility to add interferers and noise

® |nternal generator solution, no need for external PC

® Intuitive and easy to use graphical user interface

This user manual contains a description of the functionality that the application pro-
vides, including remote control operation.

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S SMW200A user manual. The latest version is available at:

www.rohde-schwarz.com/manual/SMW200A

Installation

You can find detailed installation instructions in the delivery of the option or in the
R&S SMW200A service manual.

1.1 Accessing the Radar Echo Generation dialog

To open the dialog with Radar Echo Generation settings

1. In the block diagram of the R&S SMW200A, select "System Config > System Con-
figuration".
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Accessing the Radar Echo Generation dialog

Graphics...

o Info...
e Remote Access...
a Setup...

2. Select "Fading/Baseband Config > Mode > Radar Echo Generation (REG)".

System Configuration

Fading/Baseband Config [FoRiE R EDEA IS EHEIR TRV ) (o147

Mode

Radar Echo Generation (REG)v Baschands Streams

Quvoen | @ | @ | —

3. Select "Apply".

4. Confirm with "OK"

5. In the block diagram, select "REG > Radar Echo Generation".

*_

System Configuration

System Configuration...

A dialog box opens that displays the provided general settings.

The signal echo generation is not started immediately.
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Documentation overview

For more information, see Chapter 4, "How to generate radar echo signals”,
on page 51.

1.2 What's new

This manual describes firmware version FW 5.30.175.xx and later of the
R&S®SMW200A.

Compared to the previous version, the documentation provides the following features:
e Editorial changes

® Added the automatic calibration function, see "Execute” on page 35.

1.3 Documentation overview

This section provides an overview of the R&S SMW200A user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/smw200a

1.3.1 Getting started manual

Introduces the R&S SMW200A and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc. A printed version is delivered with the instrument.

1.3.2 User manuals and help

Separate manuals for the base unit and the software options are provided for down-
load:

® Base unit manual
Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control com-
mands with programming examples, and information on maintenance, instrument
interfaces and error messages. Includes the contents of the getting started manual.

e Software option manual
Contains the description of the specific functions of an option. Basic information on
operating the R&S SMW200A is not included.

The contents of the user manuals are available as help in the R&S SMW200A. The
help offers quick, context-sensitive access to the complete information for the base unit
and the software options.

All user manuals are also available for download or for immediate display on the inter-
net.
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Documentation overview

1.3.3 Tutorials

The R&S SMW200A provides interactive examples and demonstrations on operating
the instrument in the form of tutorials. A set of tutorials is available directly on the
instrument.

1.3.4 Service manual

Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):

https://gloris.rohde-schwarz.com

1.3.5 Instrument security procedures

Deals with security issues when working with the R&S SMW200A in secure areas. It is
available for download on the internet.

1.3.6 Printed safety instructions
Provides safety information in many languages. The printed document is delivered with
the product.

1.3.7 Specifications and product brochures
The specifications document, also known as the data sheet, contains the technical

specifications of the R&S SMW200A. It also lists the firmware applications and their
order numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/smw200a

1.3.8 Calibration certificate

The document is available on https://gloris.rohde-schwarz.com/calcert. You need the
device ID of your instrument, which you can find on a label on the rear panel.

1.3.9 Release notes and open source acknowledgment

The release notes list new features, improvements and known issues of the current
software version, and describe the software installation.
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Welcome to the Radar Echo Generation option

Scope

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.

www.rohde-schwarz.com/firmware/smw200a

Application notes, application cards, white papers, etc.

These documents deal with special applications or background information on particu-
lar topics.
www.rohde-schwarz.com/application/smw200a

For some application sheets, see also:

www.rohde-schwarz.com/manual/smw200a

Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz

On the menu bar, search for your product to find related videos.

HOME VIDEOS SHORTS PLAYLISTS COMMUNITY CHANNELS ABOUT Cl <product>

Figure 1-1: Product search on YouTube

Scope

Tasks (in manual or remote operation) that are also performed in the base unit in the
same way are not described here.

In particular, it includes:

® Managing settings and data lists, like saving and loading settings, creating and
accessing data lists, or accessing files in a particular directory.

® |nformation on regular trigger, marker and clock signals and filter settings, if appro-
priate.

® General instrument configuration, such as checking the system configuration, con-
figuring networks and remote operation

® Using the common status registers

For a description of such tasks, see the R&S SMW200A user manual.
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Notes on screenshots

1.5 Notes on screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as many as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.
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Required options and equipment

2 About the Radar Echo Generation option

Testing of a radar system with real targets can be a complex task, including expensive
and not reproducible field tests, or involving specially designed hardware. A novel
approach is to use standard test and measurement equipment instead, for example the
combination of the R&S SMW200A and the R&S FSW signal analyzer.

This description focuses on the functionality of the Radar Echo Generation
(R&S SMW-K78) option. It explains how the radar echo generator receives, manipula-
tes, and retransmits radar waveforms to the radar under test.

2.1 Required options and equipment

R&S SMW200A

R&S SMW200A base unit equipped with:

® Option baseband generator (R&S SMW-B10) and
Option baseband main module, with one/two 1/Q paths (R&S SMW-B13/-B13T)

® Frequency option (e.g. R&S SMW-B1003)
® Option fading simulator (R&S SMW-B14)
® Option Radar Echo Generation (R&S SMW-K78)

This configuration is sufficient for the generation of up to 6 echoes.

For more information, see the specifications document.

R&S FSw

R&S®FSW signal and spectrum analyzer equipped with:
® R&S®PFSW-B17 digital baseband interface

® R&S®FSW-B160 160 MHz analysis bandwidth or any of the options R&S®FSW-
B80/-B320/-B500

For more information, see the specifications document.

Required additional equipment and cables

As a rule, always use short cables of good quality:

® One R&S®PSMU-Z6 cable for connecting the digital 1/Q interfaces of the
R&S SMW200A and the R&S FSW

® 2 BNC cables for feeding the external reference frequency and the trigger signal
® USB or LAN cable for connecting the R&S FSW and the R&S SMW200A
® Depending on the test setup, one of the following:

— 2 RF cables (for conducted tests)

— Rxand Tx antennae (for over-the-air tests)
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Echo generation with R&S SMW-K78

® Optional, an external attenuator to protect the input stage of the R&S FSW

2.2 Echo generation with R&S SMW-K78

If equipped with the Radar Echo Generation (REG) option, the R&S SMW200A can
work as an echo generator together with the R&S FSW signal analyzer. An example of
this solution is the test setup shown on Figure 2-1. The figure illustrates the radar echo
generation with real radar signal as a principle.

R&S FSW R&S SMW

1/Q data stream

Control signal

Rx signal

Figure 2-1: Radar echo generation with R&S FSW, R&S SMW200A, and real radar signal (conducted

test)
RUT = Radar under test
Tx signal = Transmitted (original) radar signal
Rx signal = Modified signal, fed back to the radar
1/Q data stream = Digital baseband data stream
Ref. signal = 10 MHz common reference frequency signal to synchronize the R&S SMW200A to the
R&S FSW

Trigger Signal = Required to estimate the system latency of the system (blind zone (BZ))
Control signal = USB (or LAN) connection for remote control of the analyzer from the R&S SMW200A

The R&S FSW acts as a downconverter. It captures the transmitted analog radar signal
from the RUT (Tx signal) and converts it to a digital baseband signal. The R&S FSW
provides the digital signal via the digital I/Q interface to the R&S SMW200A. The

R&S SMW200A processes the received original signal (Tx signal), but changes the
signal according to the individual objects. The R&S SMW200A simulates range by
delaying the received radar signal. It simulates velocity by adding Doppler frequency
shifts to the original signal and radar cross sections (RCS) by attenuating the signal.
The modified signal (Rx signal) is up-converted and fed back to the radar receiver [3].

The combination of the R&S FSW and the R&S SMW200A equipped with the option
R&S SMW-K78 is commonly referred as radar echo generator (REG).

In the test setup on Figure 2-1, there is a cable connection between the RUT and the
measurement equipment. Throughout this description, this setup is referred as a con-
ducted test. The RUT and the REG can also be located several meters away from
each other. To transmit and receive the signal, both the RUT and the REG are equip-
ped with transmit and receive antennae. An example of this setup is illustrated on Fig-
ure 2-2. This kind of setup is referred as an over-the-air (OTA) test, where the dis-
tance between the RUT and the REG is referred as OTA distance.
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Analyzer and receiver overload protection

R&S FSW R&S SMW

> )

Tx signal

OTA
Range 01"'fset_>

Y

<

e éx sugnal
Figure 2-2: Radar echo generation with real radar signal (over-the-air tests)

OTA = Over-the-air
OTA Range Offset = Distance between the RUT and the REG antennae

Alternatively to the two previous examples, the radar signals can be created internally
in the R&S SMW200A. The R&S SMW200A can play waveforms created with the R&S
pulse sequencer software or custom waveforms that are loaded in the ARB generator.
In this case, a standalone R&S SMW200A is sufficient, for example for radar receiver
tests (see Figure 2-3). The characteristics of the objects can be imposed on the origi-
nal signal in the same way as in the tests with real radar signal.

-¢Wavefrom—
&> R&S Pulse
é Sequencer
LAN/USB  LAN/USE

Figure 2-3: Radar echo generation with R&S SMW200A and ARB radar signals created by R&S Pulse
Sequencer

RUT = Radar under test
Rx signal = Modified test signal, transmitted to the radar

One of the advantages of this solution is the fact that it is independent of the transmit-
ter and the Tx signal of the radar system.
See:

® Chapter 4, "How to generate radar echo signals", on page 51 for step-by-step
instructions.

® Chapter 3, "Radar echo generation configuration and settings", on page 25 for
description of the related settings.

2.3 Analyzer and receiver overload protection

Follow the following general precautions:

® Signal strength outside the permissible input ranges can overload and damage the
signal analyzer R&S FSW and the radar receiver.
Always check the specifications for permissible input ranges.
Connect an external attenuator to protect the input stage of the analyzer.
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About the Radar Echo Generation option

24

Important parameters and interdependencies

® Observe the theoretical dynamic power range of the scenario before activating the

REG.

See "Ext. Attenuator (Analyzer)" on page 30.

® To protect the radar inputs from overloading, limit the output power at the RF out-
puts of the R&S SMW200A.
Set the parameter "RF A or RF B > RF Level > Level > Limit" to the maximum
allowed receive power at the radar input.

For more information, see:
® The R&S SMW200A user manual
® The documentation of the radar under test (RUT)

® The R&S FSW user manual [4].

Important parameters and interdependencies

This section is an overview of the most important parameters of the radar echo genera-
tor and the cross-reference between them. The section provides an explanation of the
equations used and the calculation principles, together with information on the related

settings.

Radar parameter

Designation

R&S SMW200A simulates it
as

Formula

Radar cross section (RCS)

Level attenuation

"Radar equation"

on page 16

Chapter 2.4.2, "Radar
received power Pg, calcula-
tion", on page 15

Range

Signal delay

Chapter 2.4.4, "Delay calcula-
tion", on page 21

Object velocity

Doppler frequency shift

Chapter 2.4.3, "Doppler fre-
quency shift calculation",
on page 20

Background knowledge on radar principles, radar testing, and common terms in the
context of the radar systems is assumed.

For related information, see:
® White Paper 1TMA239: "Radar Waveforms for A&D and Automotive Radar" for an

overview of the radar waveforms

® Application note 1MA127: "Introduction to Radar System and Component Tests" for
an overview of the radar measurements
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Important parameters and interdependencies

2.4.1 Simulated objects types

The R&S SMW200A equipped with one Radar Echo Generation option can generate
the echo signal of up to 12 independent static or moving objects. In the context of this
firmware, a static object is an object with a zero object velocity. Static objects are
placed at a user-defined distance (range) from the radar.

A moving object is an object that approaches to or moves away from the radar with a
constant user-defined velocity (i.e. the acceleration is zero). The Doppler frequency
shift is a positive or negative value to indicate the direction of the movement. Different
spectral components are applied with different Doppler shifts. The object can move
back and forth between two user-defined positions (start range and end range). Its tra-
jectory is a straight radial line leading out of the radar antennae.

A static + moving object is an artificial object, provided to simulate the combination of
constant range and positive velocity.

The objects are placed on a plain area. Elevation (altitude) and angle information is not
required. An isotropic antenna is assumed so that enabled objects are always visible.

2.4.2 Radar received power Pg, calculation

In the radar theory, the power returned to the radar Pg, is given by the radar equation.

The illustration on Figure 2-4 shows the influence of the radar parameters on the radar
received power Pg,.

A

EIRP

|
|
o —
| | | 8 |
S |
2 : | B : |
= ]
20,0 g .
E = | L | | = é
-
§m|¢| 0 e e | o B |C0|{§|D_
= W (" = | ® w b} W | —
”lelc)  o% O 225 Igig 2
r— © - - = lﬁl
3 |'® 8 o35 S | e ©° |2 o
a o o) > >
FIE, ®&o | O | » L E TN A
Signal position in space
Figure 2-4: Variation of the signal strength
1 = Equivalent isotopically radiated power (EIRP) of the radar; if Gy, = 0 dBi, EIRP = P,
2,3,7 = Radar parameters, see Radar under test (RUT) settings
4a, 4b = Signal attenuation simulated by the selected (Start) Range and End Range
5 = Radar cross-section (RCS), see Radar cross section RCS setup settings
6 = Gain to compensate for cable loss (see "System Loss" on page 29)
2to 7 = Configurable values
8 = Power of the Rx signal returned to the radar antenna Pg,, calculated according to Radar equation
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2.4.21

Important parameters and interdependencies

Radar equation

The power of the signal Rx returned to the radar antenna Pg, is calculated as follows:
Pry [dBm] =

=Py + Gy + Gre + S + 0 + 20%l0g19(Co) - 20*10g1(f) - 40*l0g10(R;) - 30*logo(41T)

Where:

® Pk, is the power of the whole scenario, calculated as the sum of the Pk, ; values;
Pry, is the calculated Rx power per object |

® P is the radar transmitter power
See "Radar under test (RUT) settings" on page 29.

® Gy, and Gg, are the antenna gains of the transmitting and the receive antennas of
the RUT
See "Radar under test (RUT) settings" on page 29 and "Over-the-air tests set-
tings" on page 28.

® S is the system loss
See "Over-the-air tests settings" on page 28.

® g;is the radar cross section (RCS), or scattering coefficient of the object
See Chapter 3.6, "Radar cross section RCS setup settings", on page 46.
® R;isthe range
See "(Start) Range" on page 41 and "End Range" on page 42.

® fis the dedicated frequency
See "Dedicated Frequency" on page 37.

® ¢,=3"10% m/s is the speed of light

The resulting Pg,; [dB] for the start and end range of each object is displayed with the
parameters:

® Radar Rx Power (Start)

® Radar Rx Power (End)

Calculating the REG input and output levels

Figure 2-4 illustrates the theoretical Pg, calculation. The RF output level at the
R&S SMW200A is set so that the RUT receives the power Pg, as it is calculated with
the radar equation.

The illustration on Figure 2-5 resembles the same information as Figure 2-4, but it also

depicts the level at the REG input and output. The illustration assumes the following:

® The Tx output of the RUT is connected over a cable to the input of the analyzer

® The RF output of the R&S SMW200A is connected over cable to the Rx input of
the RUT

The following applies:

® The signal at the REG input is RefLevelpayyzer = Prx

® The signal at the REG output is Levelggs suw = Prx
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Important parameters and interdependencies

[

RUTw EIRP

REG
RUTR«

A

Grx

Space loss

Signal strength
_'.U

: |
| | :
| | |
[
Space loss : o S GRJF Prx
| |
| ' :
| |
L

| Y

Signal position in space

[

Figure 2-5: P_Rx calculation (simplified representation, "Ext. Attenuator A = 0 dB", "Test setup =
Conducted”)

EIRP, P+, G,, = Radar parameters

GRX

Space loss = Signal attenuation simulated by the selected "Range"

a = Radar cross-section (RCS)

S = Gain to compensate for cable loss

Prx = The power of the Rx signal returned to the radar antenna, calculated according to Radar
equation

ReflLevelanayer = Signal input level at the analyzer; if "Ext. Attenuator A = 0 dB", RefLevelanayzer = Prx

Levelggs smw = Signal level at the REG output; if "Test Setup = Conducted", Levelrgs suw = Prx

RUT+, = P, is the signal level at the RUT output

RUTRy = Pgy is the signal level at the RUT input; Pry £ Pry max, Where Pry max is the set with the

parameter "RF A or RF B > RF Level > Level > Limit" (see Chapter 2.3, "Analyzer and
receiver overload protection”, on page 13)

In practice, the RUT output is not directly connected to the REG input. The signal level
at the R&S SMW200A RF outputs is configured in the way that the power level
received by the RUT is the calculated Pg, of the whole scenario. Connected exter-
nal attenuator, antenna gains of the Rx and Tx antennae connected to the measure-
ment equipment, distance between the antennae are considered automatically.

All these parameters are considered by the level settings in the signal analyzer and the
output level of the R&S SMW200A. Figure 2-6 and Figure 2-7 illustrate this principle.

RefLevelpnay.er calculation

The reference level (RefLevelanay.er) depends on the external attenuation A and on the
test setup. The RefLevelaqyer is calculated as follows:

® "Test Setup > Conducted Test"
Reﬂ-eveIAnaIyzery [dBm] = PTx -A

Where:

— Pqis the radar transmitter power
See "Radar under test (RUT) settings" on page 29.

— Ais the attenuation of the external attenuator
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See "Ext. Attenuator (Analyzer)" on page 30.
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Figure 2-6: P_Rx calculation (simplified representation, "Ext. Attenuator A = A dB", "Test setup =

A=

Conducted”)

External attenuation

1 = External attenuation merely protects the input of the analyzer; in does not change the calculated

Pgy value

e "Test Setup > OTA Test"
RefLevelanalyzer, [ABM] = Py + Gy + Gy reg *+ 2010910(Co) - 2010g1o(f) - 20logo(41T)
- 20log19(RoTa) - A

Where:

P+ is the radar transmitter power

See "Radar under test (RUT) settings" on page 29.

G« and Ggy rec are the antenna gains of the transmit antenna at the radar and
the receive antenna at the REG

See "Radar under test (RUT) settings" on page 29 and "Over-the-air tests set-
tings" on page 28.

fis the dedicated frequency

See "Dedicated Frequency" on page 37.

Co = 3*108 m/s is the speed of light

A is the attenuation of the external attenuator
See "Ext. Attenuator (Analyzer)" on page 30.

Rota is the distance between the transmitting and receive antennae of the RUT
and the REG
See "Over-the-air tests settings" on page 28.
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Figure 2-7: P_Rx calculation (simplified representation, "Ext. Attenuator A = A dB", "Test setup =
OTA")

A = External attenuation
1a, 1b = External attenuation A, Rota, Gre rec, and Gty reg do not change the calculated Pg, value

Levelggs suw calculation

The RF output power level at the R&S SMW200A is configured in the way that the
power level received by the RUT is the calculated Pg, of the whole scenario. The
configuration holds irrespectively of the test setup and whether the P, values are cal-
culated with the Radar equation or manually.

The calculated Levelggs suw is indicated with the parameter Level for Simulation. The
displayed value also considers the following:
® Enabled level offset ("RF > RF Level > Offset")

® Current signal routing ("System Configuration > I/Q Stream Mapper > Stream A/B
to RF A/B")

24.2.2 Setting the REG input and output levels

The reference level of the analyzer ReflLevela,ay,er is important value for the calculation
of the required output level at the R&S SMW200A. To minimize error sources, properly
connect the analyzer and the R&S SMW200A with each other.

@ Correct calculation and leveling

We recommend that you connect the instruments via USB (or LAN) and configure their
settings from the R&S SMW200A and the REG dialog.

Do not change the level settings of both the generator and the analyzer manually. Use
the following alternatives instead:

® Set the parameter "System Loss" to compensate for additional attenuation.
® Set the parameter "RF > RF Level > Offset" to add a level shift.
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RefLevelpnay,er adjustment

To ensure correct leveling at the beginning of the simulation, the R&S SMW200A per-

forms the following:

¢ Calculates the required reference level (RefLevelanay.er) depending on the Test
Setup.

® \lerifies whether the calculated reference level is within the permissible value range
of the analyzer.
See the status indication in the parameter Set Ref. Level on Analyzer.

® \erifies whether the current reference level in the analyzer is equal to the calcula-
ted value.
If an update is indicated, select "Set Ref. Level on Analyzer" to set the level to the
calculated ReflLevelanayer value.

The R&S SMW200A does not monitor the reference level in the analyzer during opera-
tion. Subsequent changes of the reference level value are not considered.

Levelggs syw adjustment

To ensure correct leveling, the R&S SMW200A performs the following:

® (Calculates the required output level Levelggs sy and indicates it with the parame-

ter Level for Simulation.
See "Levelggs sy calculation” on page 19.

® \erifies whether the calculated level is within the permissible value range.
See the status indication in the parameter Adjust Dedicated Level.

® |dentifies the dedicated connectors, i.e. all connectors to that the signal of the REG
block is routed.
("System Configuration > 1/Q Stream Mapper > Stream A/B to RF A/B")

e \/erifies whether the current output level at the dedicated connector is equal to the
calculated value.
If an update is indicated, select "Adjust Dedicated Level" to set the output level to
the calculated value.

Doppler frequency shift calculation

The Doppler frequency shift f, of the signal returning for an object is calculated as fol-
lows:

fp = m*2*v*f/c,

Where:

® mis a coefficient that indicates whether the object is approaching to or departing
from the radar:

- = -1, if "End Range" = "Start Range" (departing object)
— m =1 otherwise (approaching object)
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® |v|is the velocity of the object in the direction of travel and is given by the absolute
value of the radial velocity.
See "Object Velocity" on page 42.

® f js the dedicated frequency
See "Dedicated Frequency" on page 37.

® ¢,=3*108 m/s is the speed of light

Because objects move with a constant velocity, the absolute values of the Doppler shift
fp is a constant value and is calculated once for the carrier frequency. Different spectral
components are applied with different Doppler frequency shifts fy. The Doppler fre-
quency of a moving object that moves one way and then stops is fp during the move-
ment and fp = 0 at the distance "End Range". The Doppler frequency of an object that
moves fort and backwards alternates between the 2 values =fp.

See the example in Figure 3-4.

Delay calculation

The delay 1 of each returned pulse is calculated as follows:
T, =2%(R;- Roma) / Co

Where:

® R;is the range per object j
See "(Start) Range" on page 41 and "End Range" on page 42.

® Roa is the distance between the transmitting and receive antennae of the RUT and
the REG

See "Over-the-air tests settings" on page 28.
Rota = 0, if "Test Setup” on page 27 > "Conducted Test" is used.

® ¢,=3*108 m/s is the speed of light
The signal delay T; is a function of the range R;.

For static objects and static + moving objects, the signal delay T, is a constant value

and has to be calculated once. For moving objects, the delay is calculated along the
whole trajectory, i.e. from the "Start Range" to the "End Range" values.

Eliminating the blind zone effect for pulse sequences with a constant PRF

The minimum delay T1; depends on the blind zone (BZ) of the REG, see "System
Latency (Blind Zone/ BZ)" on page 36. The theoretical minimum range R, is the dis-
tance at that the radar and the object are colocated and can be achieved only if the tg;
=0.

The blind zone (system latency) is the processing time of the REG for each incoming
pulse. This time needs the R&S SMW200A and the R&S FSW to process the radar
signal. Per default, the 1; 2 tg;. The first retransmitted pulse is sent after the system
latency time period has elapsed, see Figure 2-8.
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Figure 2-8: Effect of the blind zone (BZ)

BZ = Blind zone of the 15 pulse

taz = Blind zone duration

1a, 1b = 15t Tx pulse and first Rx pulse (echo), retransmitted to the RUT
2a and 2b, 3a and 3b = Tx and Rx pulse pairs

T = Delay

try = 1/PREF is the pulse repetition interval

If the radar signal is a pulse sequence with a constant known pulse repetition fre-
quency (PRF), the bind zone limitation can be overcome. With enabled parameter Use
Radar Range Ambiguity to reduce Min. Range, the REG retransmits the first echo so
that once received in the RUT, this echo looks like it is the response of a subsequent
(n") transmit pulse. The delay is, however, Tj < tgz. The n'" pulse is indicated with the
parameter First Echo to Pulse#. The value depends on the PREF, tz; and the range R;.

This process is illustrated on Figure 2-9. The example uses the same sequence as on
Figure 2-8 but 1; < tg;. The software calculated the value AT, = tg; - T; and determines

the earliest possible time point, after that an echo can be retransmitted. In this exam-
ple, the first echo pulse is the response of the 2" transmitted pulse.

A
R
v

o — T

\ N
v v
Ti—>»

Ti—» At —
- trx > rj >

—

Figure 2-9: Effect of the parameter Use Radar Range Ambiguity to Reduce min. Range = On

BZ = Blind zone of the 15! pulse

taz = Blind zone duration

PRF = Pulse repetition frequency; a known constant value

trx = 1/PREF is the pulse repetition interval

T = Delay

At =15z - Tj

1a, 2a, 1b = Pulses and echoes during the blind zone of the 15 pulse

1b = Theoretical echo of the 15! Tx pulse (not transmitted)

* = The earliest possible time point, after that an echo can be retransmitted
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2a = Tx pulse, as transmitted by the RUT; this pulse number is indicated with the parameter First
Echo to Pulse#
2b = Rx pulse (echo), retransmitted to the RUT

3a and 3b = Tx and Rx pulse pairs

245 System latency calibration
The REG system latency can be estimated automatically or set manually.

Manual calibration
The REG blind zone is set manually with the parameter System Latency (Blind Zone/
BZ).

See Chapter 4.8, "Estimating the system latency time roughly", on page 61 for an
example of how to estimate and correct the system latency manually.

Automatic calibration

If the trigger signal of the R&S SMW200A is fed to the analyzer, the system latency
can be estimated automatically. The trigger output connector depends on the test
setup up and the signal routing ("System Configuration > 1/Q Stream Mapper").
Observe the Show Trigger Connector information and connect the indicated output.

The system latency is measured once, after the automatic calibration is selected or you
have triggered the automatic calibration (see "Execute" on page 35). The estimated
value corresponds to the processing time of the REG, i.e. the processing time of the
R&S SMW200A and the analyzer. The value is measured for the current REG configu-
ration, in particular the selected signal routing. Do not change the signal routing after-
wards.

The estimated value can deviate from the real system latency. Errors in the system
latency result in a constant offset applied to all objects. System latency errors can be
compensated by adding a correction value (Correction Value).

See:
® Specifications document for information on the system latency calibration error

® Figure 4-1 and Figure 4-2 for an overview of the default connectors and connec-
tions

® Chapter 4.8, "Estimating the system latency time roughly", on page 61 for general
example of how to compensate for system latency errors

2.5 General recommendations

Consider the following general recommendations for the best results:

1. Use short connection cables
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2. Connect all required cables between the REG and the RUT: reference frequency,
data, control, trigger, RF signals

3. Follow the rules for overload protection

4. Configure the "System Configuration" settings, in particular the signal routing form
the "BB In" block to the REG blocks and to the RF outputs.

5. Set the RF frequency and if necessary a level limit and a level offset.

6. Do not change the parameter "I/Q Modulator > Digital Impairments > 1/Q Delay".
A value different than 0 adds an extra delay. When observed on the RUT, all
objects are shifted with a constant delay

7. Set the reference frequency source

8. Configure the radar setup settings. Configure one ore more object.
9. Adjust the REG input level

10. Adjust the REG output level

11. Adjust the RF at the analyzer

12. If necessary, estimate the system latency automatically

For step-by-step instructions, see Chapter 4, "How to generate radar echo signals",
on page 51.
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3 Radar echo generation configuration and
settings

This section describes the related settings.

The remote commands required to define these settings are described in Chapter 5,
"Remote-control commands", on page 63.

For step-by-step instructions, see Chapter 4, "How to generate radar echo signals",
on page 51.

The Radar Echo Generation settings are grouped into several tabs. The "Radar Setup”
tab comprises the settings of your test setup, like the setup type, RUT Tx power,
antenna gains at the transmitter and the receiver end, or attenuations. The "Simulation
Setup" tab is where you calibrate the REG. In the "Object Configuration" tab, you can
describe the objects for that the echoes are generated. If at least one object is config-
ured and the REG is activated, the graph in the "Object Preview" tab visualizes the var-
iation of the received power.

o Radar setup SetliNgS......coe i 25
®  OVEIVIEW 1St SEIUP...ciii ittt e e e e e e e e 31
®  Restart SEHINGS. . coii i —————— 32
o Simulation Setup SEttiNGS......ccciiiiieeeeeeee e ————— 34
e Object configuration SEtNGS.........uuiiiiiiiciiiei e 38
e Radar cross section RCS setup Settings........ueeieiiiiiiiiiiiiee e 46
®  ODbjJeCt PreVvieW SEHHNGS. .. . i e e 49

3.1 Radar setup settings

This dialog provides access to the default and the "Save/Recall" settings, and to the
power and antenna gain parameters of the radar and the radar echo generator (REG).
The power and gain parameters are required to calculate the received power Rx.

Access:

1. In the block diagram of the R&S SMW200A, select "System Config > System Con-
figuration > Fading/Baseband Config > Mode > Radar Echo Generation".

2. Select "Apply". Confirm with "OK".
3. Close the "System Configuration" dialog.

4. In the block diagram, select "REG > Radar Echo Generation"

The Radar Echo Generation dialog box opens and displays the "Radar Setup" set-
tings.

User Manual 1177.6252.02 — 17 25



R&S®SMW-K78 Radar echo generation configuration and settings

Radar setup settings

Radar Echo Generation A

Radar Setup Object Configuraticn|Object Preview
\j @ Overvie!ﬂ Test Setup g?f;ll:ll l @Recall | Save
3 Test Setup i | Radar Tx Power ‘
OTA Test 10.000 dBm
L. REG Antenna Rx Gain Radar Antenna Tx Gain
3 0.000 dBi ) 50.000 dBi
| | REG Antenna Tx Gain Radar Antenna Rx Gain
T 0.000 dBi 50.000 dBi
3 OTA Range Offset N System Loss ‘
100.00 m 0.000 dB
Radar Rx Power Setting PRF
3 Radar Equationv 10.000 kHz
L1 Ext. Attenuator (Analyzer) PRI
10.000 dB 7 0.10 ms
Scan Period
valid [ ]
3 gﬁt::;iyl-zee\;EI updated ® “R Gl

Figure 3-1: Radar Setup: Understanding the displayed information

1 = Test setup overview, see Figure 3-2

2 = Radar under test (RUT) settings

3 = External attenuator and analyzer-related settings

4 = General decision on the radar Rx power settings calculation, see Chapter 2.4.2, "Radar received
power Pg, calculation", on page 15

6 = Radar echo generator (REG) settings

7,5 = Test setup type; in this example: test setup with real radar signal, incl. R&S SMW200A, and sig-
nal analyzer; the radar signal is transmitted over the air (OTA)

Settings:
) = (= U PSSURRR 27
OVEINVIEW TEST SEIUP...uutiiiiiiiieie ittt e e e e e e e e e e e e e e e e aaaeeeseeennnnnes 27
St 10 DEfaAUIL......cceeeeeeee e e e e e e e e e e e e e 27
SAVE/RECAIL....ceeeeeee e e e e e e e e e e e e e a e —————— 27
LSS 0 1= (oSSR 27
Over-the-air tests SettiNgS. ... cuuiiiiiii e 28
L REG ANtenNa RX GaiN..........oceuieeveeereeieseieseeeesessesesessesesesssssssssssessassssssssasanns 28
L REG ANENNG TX GAIN...eivitieiieieeeeseeeeeeseee s e ees st s st s st es s s sesaaen e 28
L OTA RANGE OFFSOL....e.eeeeeeecee ettt et et e e e nn e 28
Radar RX POWEr SeHiNG........oooiiiiiiiiie e 28
Radar under test (RUT) SEttiNgS......vieiiiiiiiieee e 29
L RAAAT TX POWET ...ttt ettt e et e e e et s e s eeeee e e e e s seneaenraneans 29
L Radar ANtenNa TX GaiN.......c.cucueeeeeeeeeeseeeeeeeeeeeeeeses e e s e e s en e e sees 29
L Radar Antenna RX GaiN.........cccoeveeveveeeeeeeeeeeeeeeeieeeessesessssesseseesesesenssseeans 29
L Y SEEM LOSS ..ttt ettt ettt e e ee e enseean e e 29
L P RF ettt st ettt s s 29
L PRIttt ettt ettt sttt et et s 29
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L SCAN PEIHOM. .....cevveeeeieeeeeeeeeececte ettt ee e et en s s ennassnae st senanans 30
Ext. Attenuator (ANGIYZEr).....coo it 30
Set Ref. LeVel 0N ANAIYZET.........ueiii et 30

State
Enables/disables the Radar Echo Generation.

Remote command:
[ :SOURce<hw>] :REGenerator[:STATe] on page 66

Overview Test Setup
Opens a dialog that illustrates the required (and connected) equipment and cables for
the configuration selected with the parameter "Test Setup”, see Figure 3-2.

The displayed information resumes the settings selected in the "Radar Setup"” dialog.

Set to Default
Calls the default settings. The values of the main parameters are listed in the following
table.

Parameter Value
State Off

Test setup Conducted
Tx power of radar 0dBm

Radar Rx power settings Radar equation

Radar antenna Tx and Rx gain 50 dBi

System loss 0dB

Remote command:
[ :SOURce<hw>] :REGenerator: PRESet on page 67

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for saving
and recalling the complete dialog-related settings in a file. The provided navigation
possibilities in the dialog are self-explanatory.

The settings are saved in a file with predefined extension. You can define the filename
and the directory, in that you want to save the file.

See also, chapter "File and Data Management" in the R&S SMW200A user manual.
Remote command:
[ :SOURce<hw>] :REGenerator:CATalog? on page 67

[ : SOURce<hw>] :REGenerator : STORe on page 67
[ : SOURce<hw>] :REGenerator: LOAD on page 67

Test Setup

Selects how the radar signal is fed from the RUT to the signal analyzer and fed back
from the R&S SMW200A to the RUT.
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Tip: Use the "Overview Test Setup" function to retrieve more information on the current
setup.

See for example Figure 3-2.
Tip: Use the parameter "System Loss" to compensate for system or cable loss.

"Conducted Test"
The radar signal is transmitted over cables; there is a cable connec-
tion between the RUT and the radar echo generator (REG).

"OTA Test" The transmission is performed over-the-air (OTA); there is no cable
connection but Tx and Rx antennas are used in both the RUT and the
REG.

Remote command:
[ : SOURce<hw>] :REGenerator:RADar: TSETup on page 71

Over-the-air tests settings
If a "Test Setup > OTA Test" is used, the following parameters are required for the cal-
culation of the Rx signal power, the ranges and the reference level of the analyzer.

The calculation is performed according to the Radar equation.

REG Antenna Rx Gain <— Over-the-air tests settings
Sets the gain of receive antenna that is connected to the REG (Gg, rec)

Remote command:
[ : SOURce<hw>] :REGenerator:RADar:ANTenna:REG:GAIN:RX on page 73

REG Antenna Tx Gain < Over-the-air tests settings
Sets the gain of transmit antenna that is connected to the REG (Gry reg)-

Remote command:
[ : SOURce<hw>] :REGenerator:RADar:ANTenna:REG:GAIN: TX on page 73

OTA Range Offset — Over-the-air tests settings
Sets the distance between the transmitting and receive antennas of the RUT and the
REG (Rora)-

Remote command:
[ : SOURce<hw>] :REGenerator:RADar:0TA:OFFSet on page 74

Radar Rx Power Setting
Determines how the radar receive power is calculated.

"Radar Equation"
The radar Rx power is calculated according to the radar equation,
see Chapter 2.4.2, "Radar received power Py, calculation”,
on page 15.
Each object is described by its radar cross section (RCS).
To select the applied model and its settings, select "Object Configura-
tion > RCS...".
See Chapter 3.6, "Radar cross section RCS setup settings”,
on page 46.
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"Manual" The radar equation is not used; you set the Pg, ; value of each object
instead.
See Radar Rx Power.
This parameter is useful if your test situation requires a specific Rx
power.

Remote command:
[ : SOURce<hw>] :REGenerator :RADar: POWer : MODE on page 73

Radar under test (RUT) settings
Refer to the product documentation of the RUT for information on its characteristics.

The following input parameters are required for the calculation of the Rx signal power
Pg Of the signal returning to the radar antenna.

The calculation is performed for each object and according to the Radar equation.

Radar Tx Power < Radar under test (RUT) settings
Sets the radar transmit power Pr,.

If the "Radar Antenna Tx Gain = 0 dBi", the P+, value corresponds to the EIRP of the
radar (see Figure 2-4).

Remote command:
[ : SOURce<hw>] :REGenerator:RADar: POWer : TX on page 72

Radar Antenna Tx Gain «— Radar under test (RUT) settings
Sets the antenna gain of transmit antenna G,

Remote command:
[ : SOURce<hw>] :REGenerator:RADar:ANTenna:GAIN: TX on page 73

Radar Antenna Rx Gain «— Radar under test (RUT) settings
Sets the antenna gain of receive antenna Gg,

Remote command:
[ : SOURce<hw>] :REGenerator:RADar:ANTenna:GAIN:RX on page 73

System Loss — Radar under test (RUT) settings
Gain to compensate for system or cable loss.

Remote command:
[ : SOURce<hw>] :REGenerator:RADar: POWer:LOSS on page 72

PRF — Radar under test (RUT) settings
Sets the pulse repetition frequency (PRF).

The value is used for the function "Simulation Setup" > Use Radar Range Ambiguity to
reduce Min. Range.

PRI and PRF are interdependent, setting on of the value changes the other.

Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:PRF on page 72

PRI — Radar under test (RUT) settings
Sets the pulse repetition interval (PRI), where PRI = 1 / PRF.
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PRI and PRF are interdependent, setting on of the value changes the other.

For RCS swerling models Il and IV, a new random RCS value is generated according
to the duration of the "PRI" (pulse-to-pulse).

Remote command:
[ : SOURce<hw>] :REGenerator:SIMulation: PRI on page 72

Scan Period < Radar under test (RUT) settings
Set the time which the radar needs for one scan.

For RCS swerling models | and Ill, a new random RCS value is generated according to
the duration of the "Scan Period" (scan-to-scan).

Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:SPERiod on page 73

Ext. Attenuator (Analyzer)
The parameter is enabled only if FSW is connected to the R&S SMW200A.

Connect an external attenuator to reduce the radar Tx power and to protect the input
stage of the analyzer, see Chapter 2.3, "Analyzer and receiver overload protection”,
on page 13.

Set the parameter to the attenuation (A) of your external attenuator.

Remote command:
[ : SOURce<hw>] :REGenerator:RADar:ANALyzer:POWer:ATTenuator
on page 74

Set Ref. Level on Analyzer
Indicates the calculated reference level and sets this level in the R&S FSW; see Chap-
ter 2.4.2.1, "Calculating the REG input and output levels", on page 16.

The operation "Set Ref. Level on Analyzer" is enabled and a value is displayed only if
FSW is connected to the R&S SMW200A.

Status LED and status information indicate the following:

e Valid + blue LED: the calculated reference level is within the permissible value
range of the R&S FSW.

® Valid + orange LED: indicates that the reference level is outside the permissible
value range; the operation "Set Ref. Level on Analyzer" is disabled.

e Update + orange LED: the reference level of the R&S FSW deviates from the cal-
culated value; execute the operation "Set Ref. Level on Analyzer".

® Update + blue LED: the reference level of the R&S FSW is equal to the calculated
value.

Remote command:

[ :SOURce<hw>] :REGenerator:RADar:ANALyzer :POWer:REFerence?

on page 74

[ : SOURce<hw>] :REGenerator:RADar:ANALyzer:POWer : APPLy on page 75
[ :SOURce<hw>] :REGenerator:RADar:ANALyzer:STATus? On page 75
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Overview test setup

1. Select "REG > Radar Echo Generation > Overview Test Setup”

Test Setup: OTA Test / REG: Analyzer connected
| I Radar
4d - Tx Power: 10 dBm

i

o

= Radar Antenna REG Antenna
_ & Tx Gain:SUdBl ' ) ) Y Rx Gain: 30 dBl RxX

Ext. Attenuator
(Analyzer): 10 dB

&

§ Radar Antenna REG Antenna

= Rx Gain: 50 dBi [ (1 Y Tx Gain: 30 dBi Tx

=2

° fg?seTo dB OTA Range R&S SMW

| offsele'l: 300 m Radar Echo Generation
0 0

Figure 3-2: Overview Test Setup: Understanding the displayed information
1a, 1b = REG settings
2 = External attenuator
3a = Distance between the antennas
3b = Test setup type, incl. information on the detected connected analyzer
4a, 4b, 4c, 4d = RUT settings
5 = Status of the physical connection to the analyzer

The displayed information depends on the setup and resumes the settings selected
in the "Radar Setup" dialog, see Figure 3-1.

2. In the diagram, select the R&S SMW200A or the R&S FSW.
Use the context menu to show the physical location of the connectors.

For example, the test setup shown on Figure 3-2 requires the following connec-

tions:

e REF: R&S FSW "Ref Out" to R&S SMW200A "REF IN"

e 1Q: R&S FSW "Dig Baseband Output" to R&S SMW200A "DIG I/Q" on the
"CODER" board

e TRIG: R&S SMW200A "USER 4" to R&S FSW "Trigger 3"

e Ctrl: R&S SMW200A "USB" (type A) to R&S FSW "USB Device", alternative
connect the instruments via LAN

e R&S SMW200A "RF A" to REG Tx antenna

See also:
e Figure 2-1
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e Chapter 4.2, "Connecting the R&S FSW to the R&S SMW200A", on page 52

Show DIG 1/Q IN/OUT, reference frequency, trigger, RF connector
Opens the "Show Connector" dialog and displays the physical location of the connec-
tors on the front/rear panel of the R&S SMW200A and R&S FSW.

A blinking LED on the front/rear panel indicates the selected connector, too.
The required connections depend on the test setup.

3.3 Restart settings

Access:

» Select "REG > Radar Echo Generation > Restart".

Radar Echo Generation A
Mode - d
Armed Auto S
@Execuie Trigger |
Source i
Internal
Stop Time Attenuation
100.0 dB

@Global Connectors ... |

Synchronization []
Settings:
1Yo o [N 32
U] T T aTe S (o] o] o= SRR 33
EXECULE TrIgOO e ieeeiee ittt e e e e e e e e e e e e e e e e e e eeeeeaan 33
N 1 .2 PSP 33
7o T o] YRR 33
Stop TimMe AHENUALION.......iiiceceee e e e e e e e e e e e e e e e e eeeeaeaees 33
(€]T0]oT= 1 O070] g1 a1 o1 (o] £ 34
SYNCIONIZATION. ...t e e e 34
Mode
Selects the event which leads to a restart of the REG simulation.
"Auto" The signal generation starts after the REG is enabled ("REG > State

= 0On"). The signal is generated continuously; all configured objects
are simulated.
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"Armed Auto"  The signal is generated only when a trigger event occurs.
Simulation starts upon the trigger event. Then the signal is generated
continuously; all configured objects are simulated.
Internal or external trigger event are used, as set with the parameter
Source.

Remote command:
[ :SOURce<hw>] :REGenerator:RESTart :MODE on page 69

Running/Stopped
With enabled REG ("REG > State = On"), displays the status of signal generation for
all trigger modes.

® "Running"
The signal is generated and all configured objects are simulated; a trigger was
(internally or externally) initiated.

® "Stopped"
The signal is not generated and the instrument waits for a trigger event.

Remote command:
[ : SOURce<hw>] :REGenerator:RESTart :RMODe? on page 70

Execute Trigger
In "Restart > Mode > Armed Auto", triggers a restart of the REG simulation.

Remote command:
[ : SOURce<hw>] :REGenerator:RESTart:EXECute on page 70

Arm
Stops the signal generation until subsequent trigger event occurs.

Remote command:
[ : SOURce<hw>] :REGenerator:RESTart:ARM: EXECute on page 70

Source
Determines the signal used as the source for the trigger event.

"Internal” The trigger event is executed manually by the "Execute Trigger"
on page 33 function.

"External Restart REG Trigger A/B"
Option: "External Restart REG Trigger A" with R&S SMW-B14;
"External Restart REG Trigger B" - 2xR&S SMW-B14
The trigger event is the active edge of an external trigger signal provi-
ded and configured at the global [USER x] connectors.
Open the Global Connectors dialog and configure the input signals.

Remote command:
[ : SOURce<hw>] :REGenerator:RESTart : SOURce on page 69

Stop Time Attenuation

If "Trigger Mode = Armed Auto" is used, this parameter defines how the signal is pro-
cessed during the time the signal generation is stopped:

® "Stop Time Attenuation = 60 dB" suppresses the signal output
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® "Stop Time Attenuation = 0 dB" forwards the signal to the output without additional
attenuation.

Remote command:
[ : SOURce<hw>] :REGenerator:RESTart:STATtenuation on page 71

Global Connectors
Quick access to the related global connector settings.

For more information, refer to the description R&S SMW200A user manual, section
"Local and Global Connectors".

Synchronization
Couples the REG blocks so that if both blocks are active, a subsequent restart event in
any of them causes a simultaneous restart of the other.

Restart event can be caused by a start/stop alternation or a parameter change that
results in a signal recalculation and therefore a process restart.

Remote command:
[ :SOURce<hw>] :REGenerator:RESTart:SYNChronize[:STATe] on page 70

3.4 Simulation setup settings

Access:

» Select "REG > Radar Echo Generation > Simulation Setup".

Radar Echo Generation A — X
Radar Setup EEStm I EV =00 )| Object Configuration | Object Preview: _
rmed Auto
System Latency Calibration L .
~I| Use Radar Range Ambiguity to reduce Min. Range
Manual 9 guity 9 D
System Latency
(Blind Zone/BZ) Level for Simulation 9
2.000 00 km -48.95 dBm
Use Underrange ; : valid b
9 [] Adjust dedicated Level updated -
Dedicated Frequency 4
1.000 000 000 00 GHz
Dedicated Connector 4
RF A
updated 9
Set Frequency on Analyzer ®
Settings:
System Latency Calibration.............cooiiiiiiee e 35
= Yo U1 (=Y UUPURPNt 35
Calibration Valid....... ..o e e e e e e e e e ———— 35
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(070 Ted (o] g Y= | 0TS 36
System Latency (Blind ZONE/ BZ)......cccoouiiiiiiiiiiii ettt 36
USE UNAEITANGE......eeeeiiieieeeiie ittt e et e e e e e e e e e s s e e e e e e e e e e e e s sannnrenneees 36
Use Radar Range Ambiguity to reduce Min. Range...........uuuveuuiiiiiiiiinieieeeeee e 36
Level for SImMUIATION.........iiiii e e s 37
Adjust Dedicated LEVEL.... .. 37
[D]=Te Toz= 1 (=To Il m {=Yo [V L= o Lox Y AT 37
[DI=To[To7=1 (Yo @ o] o1 1= 3 o] NS 38
Set FrequenCy 0N ANAIYZET.......oo i 38

System Latency Calibration
Defines how the system latency is estimated.

"Automatic" This value is enabled only if the signal analyzer is connected to the
R&S SMW200A.
If an analyzer is connected to the R&S SMW200A, the system
latency can be estimated automatically. The value corresponds to the
processing time of the REG that is the processing time of the
R&S SMW200A and the analyzer.
If necessary, you can enter a correction value (see Correction Value).
For more information, see Chapter 2.4.5, "System latency calibra-
tion", on page 23.

"Manual" Sets the blind zone value manually, see System Latency (Blind Zone/
B2).
See also Chapter 4.8, "Estimating the system latency time roughly”,
on page 61.

Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:CALibration:MODE on page 76

Execute
For "System Latency Calibration" > "Automatic”, triggers the automatic estimation of
the system latency.

Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:CALibration:LAEX on page 76

Calibration Valid
The parameter is enabled only if the signal analyzer is connected to the
R&S SMW200A and for "System Latency Calibration" > "Automatic”.

If the system latency is estimated automatically, the color LED indicates the calibration

status:

® Blue LED: successful calibration.

® Orange LED: calibration failure due to change of parameters or configuration, like
signal routing, reference oscillator source, or other.

If the calibration fails:

® Check the cabling between the R&S SMW200A and the R&S FSW.
Check in particular the connection between the [DIG 1/Q] interfaces and the cable
suppling the trigger signal, see Figure 2-1.

See also Chapter 2.4.5, "System latency calibration", on page 23.
® Press "Execute" on page 35.
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Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:CALibration[:STATe]?
on page 77

Correction Value
For "System Latency Calibration" > "Automatic", adds a correction to the automatically
estimated system latency value.

Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:CALibration:CORRection
on page 77

System Latency (Blind Zone/ BZ)
("System Latency Calibration > Manual")

The system latency (also referred as blind zone) is the processing time of the REG for
each incoming Tx pulse transmitted by the RUT. Per default, the first retransmitted
pulse is sent after the system latency time period has elapsed.

To simulate objects that are closer to the radar than the BZ of the REG, enable the
parameter Use Radar Range Ambiguity to reduce Min. Range.

See also:
® "Eliminating the blind zone effect for pulse sequences with a constant PRF"
on page 21

® Chapter 4.8, "Estimating the system latency time roughly”, on page 61.

Remote command:
[ : SOURce<hw>] :REGenerator:SIMulation:LATency[:B%] on page 76

Use Underrange
Enable this parameter to simulate objects at a range closer than 2.1 km.

This minimum range value corresponds to the "Blind Zone/BZ" (see specification).

"Off" Range,in = 2.1 km
This value is also the min value of the parameter (Start) Range/End
Range.

"On" Range,,i, = System Latency (Blind Zone/ BZ) + Correction Value

Where "Correction Value" is required in System Latency Calibration >
"Automatic" mode.

Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:CALibration:URANge
on page 76

Use Radar Range Ambiguity to reduce Min. Range
Enable this parameter to simulate objects closer to the radar than the minimal range
(BZ) for a constant PRF.

For more information, see Figure 2-9.

Remote command:
[ : SOURce<hw>] :REGenerator:SIMulation:MINRange[:STATe] on page 78

User Manual 1177.6252.02 — 17 36



R&SPSMW-K78 Radar echo generation configuration and settings

Simulation setup settings

Level for Simulation
Show the calculated level value for the signal at the RF output (Levelggs smw)-

The level is calculated for the current scenario settings, incl. test setup, objects set-
tings, enabled level offset ("RF > RF Level > Offset") etc. The level is calculated so that
the RUT receives the power Pg,, as it is calculated with the radar equation.

See:
® "Levelggs suw adjustment" on page 20
® Chapter 2.4.2, "Radar received power Pg, calculation", on page 15

Remote command:
[ : SOURce<hw>] :REGenerator:SIMulation:LEVel? on page 79

Adjust Dedicated Level

Sets the output level ("Status bar > Level") to the value displayed with the parameter
Level for Simulation. The affected output connector depends on the signal routing
("System Configuration > 1/Q Stream Mapper").

If the test setup requires a level offset, always set the value "RF > RF Level > Offset"
before selecting "Adjust Dedicated Level".

Status LED and status information indicate the following:

e Valid + blue LED: the calculated output level is within the permissible value range
of the R&S SMW200A.

® Valid + orange LED: indicates that the reference level is outside the permissible
value range; the operation "Adjust Dedicated Level" is disabled.

® Update + orange LED: the output level ("Status bar > Level") deviates from the
calculated value; execute the operation "Adjust Dedicated Level".

® Update + blue LED: the output level of the R&S SMW200A is equal to the calcula-
ted value.

See:
® "Levelggs sy adjustment" on page 20
® Chapter 2.4.2, "Radar received power Py, calculation", on page 15

Remote command:

[ :SOURce<hw>] :REGenerator:SIMulation:LEVel : APPLy on page 79

[ :SOURce<hw>] :REGenerator:SIMulation:LEVel :UPDated[:STATus]?
on page 80

[ :SOURce<hw>] :REGenerator:SIMulation:LEVel :VALid[:STATus]?
on page 80

Dedicated Frequency

Displays the dedicated RF frequency that is used for the calculation of the Py, and of
the Doppler shift for the carrier frequency. Different spectral components with different
Doppler frequency shift fy are applied for moving objects.

The value also includes enabled "Frequency Offset" in the "I/Q Stream Mapper".
See "Radar equation” on page 16.

Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:FREQuency on page 78
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Dedicated Connector
Displays the connector used to determine the Dedicated Frequency.

Remote command:
[ : SOURce<hw>] :REGenerator:SIMulation:CONNector on page 78

Set Frequency on Analyzer
The parameter is enabled only if FSW is connected to the R&S SMW200A.

Sets the frequency indicated with the parameter Dedicated Frequency in the connec-
ted analyzer.

The color LED indicates the update status:

® Blue LED: Analyzer frequency is updated; it matches the "Dedicated frequency
value

® Orange LED: Analyzer frequency differs from "Dedicated frequency" value.

Remote command:

[ :SOURce<hw>] :REGenerator:SIMulation:ANALyzer:FREQuency:APPLy
on page 79

[ :SOURce<hw>] :REGenerator:SIMulation:ANALyzer: STATus on page 79

Object configuration settings

Access:

» Select "REG" > "Radar Echo Generation" > "Object Configuration".

1
Rodao p Generation A — x
ESE . . . 1 e -
Radar Setup E:Imm“uro L TENGL R Object Configuratipn [l ES & ETEN
Object Copy to o G . 2
- of12 - C Load Object Save Object
Object 1 Object 2 Py ) S )
Object Name Object Type Simulation Mede .
Moving Round Trip
|_Start Range Phase Offset
5000.0m 0.0 Deg
End Range Object Velocity
T 45.000 0 km 159.998 km/h
é Radar Rx Power Radar Rx Power
= | 1 )) (Start): -46.40 dBm ) (End): -84.57 dBm
;‘g: (([“. Time toreach _L
& End Range: 15 min, 0.009 s
User List ..
e None Active O

Figure 3-3: Object Configuration: Understanding the displayed information
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1 = Moving object

2a, 2b = Movement mode selection and indication of the trajectory

3a, 3b and 7a, = Start and end range and the calculated radar Rx power.

7b

4,6 = Object velocity and the duration of a single movement form the start to the end range
5 = Access to the "RCS Setup" dialog, see Chapter 3.6, "Radar cross section RCS setup

settings”, on page 46

The visualization depends on the selected "Object Type".
You can configure up to 12 objects individually, store their configuration into files,
and load these files for quick setup later.

Settings:

10 o] =To1 8- o e PSR 39
1670] o)V (o TSP PPP 39
L070] o )2 PSPPSR 40
0T To ST 1T @ o] 1= o1 SRR 40
(0] o] 1=Tox A1\ F= T 4 1= T PRUUPUPRIN 40
(O] o) =Tox S 1Y/ o = T 40
SIMUIAtION MOt eeaeaeeas 40
Radar RX POWET (Start)......oooo oot 41
Radar RX POWET (EN)........uiiiiiiiiiie ettt 41
Time to Reach ENd RaANQGE......cooo it e e 41
L5722 1 T =TT [ 41
o T = Vo 1= USSRt 42
PRas@ OffSEL........eeeiiiiii et e e e e e e 42
L0 o] 1T 3 AV [ Yo 1 7SR 42
131 = o3 1 o] o TS 42
10 o] =To3 g ] [0 1O TP 42
First ECNO 10 PUISEBH ...ttt e e 43
RAAAI RX POWET ...ttt e e e e e e e e e e e s e e e 43
Radar Rx Power Dedicated 0. ......ooiiieeeeee e 43
O PRSP 44
Y ] SR 44
] 1= RSP 46
Object # of 12

Selects the number of the current object.

If the "Copy" function is used, this object is also the object whose settings are applied
to the other objects.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect : COPY: SOURce on page 82

Copy to
Selects the objects whose settings are to be overwritten.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect :COPY:DESTination on page 82
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Copy
Triggers the copy function.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect: COPY:EXECute on page 82

Load/Save Object
Accesses the "File Select" dialog for storing and loading the object settings from a file.

You can configure several objects and store their configuration in files, for example to
build an object library. Use the "Save/Recall" on page 27 function to store the common
scenario settings in a file.

Remote command:

[ : SOURce<hw>] :REGenerator:0BJect:CATalog? on page 81

[ : SOURce<hw>] :REGenerator:0BJect<ch>:STORe on page 81
[ : SOURce<hw>] :REGenerator:0BJect<ch>:LOAD on page 81

Object Name
Enter a name to indicate the object.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:NAME on page 82

Object Type
Sets the object type or disables it.

Further settings depend on the object type.
See also Chapter 2.4.1, "Simulated objects types", on page 15.

"Off" Disables the object, for example to exclude the object temporarily
from the simulation.

"Static" Static objects are described with a fixed range and no velocity.

"Static + Moving"
These artificial objects are described with a fixed range and a veloc-
ity.

"Moving" Moving objects are described with different start and end range and a
velocity.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:TYPE on page 83

Simulation Mode
Describes how the object moves.

Observe the graphical indication on the display.

"One Way" The object moves from the start to the end range once.
Once the end range is reached, the object is simulated as a "Static +
Moving" object.

"Cyclic" The object moves cyclically from the start to the end range.
Once the end range is reached, the movement restarts; the object
jumps from the end to the start range.

"Round Trip" The object moves back and forth between the start and end range.
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Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:SIMMode on page 83

Radar Rx Power (Start)
Indicates the radar Rx power Py, at the beginning of the simulation. The value is calcu-
lated according to the Radar equation for the Start Range R.

If the Radar Rx Power Setting > "Manual" is used, the Pg,; is a user-defined value (see
"Radar Rx Power" on page 43).

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:POWer:RX on page 83
[ : SOURce<hw>] :REGenerator:0BJect<ch>:POWer:RX:STARt? on page 84

Radar Rx Power (End)
Indicates the radar Rx power Py, at the farthest distance that a moving object reaches.
The value is calculated according to the Radar equation for the End Range.

If the Radar Rx Power Setting > "Manual" is used, the P, is a user-defined value (see
"Radar Rx Power" on page 43).

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:POWer:RX:END? on page 84

Time to Reach End Range
Indicates how long it takes that the object moves from the Start Range to the End
Range position.

The value is calculated as follows:
"Time to Reach End Range" = ("End Range" - "Start Range") / "Object velocity"

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:TIME: TOENd? on page 87

(Start) Range
Sets the distance between the object and the radar (range, R) at the beginning of the
simulation.

Static objects are simulated at a constant "Range".

Moving objects slide with the selected Object Velocity from the Start Range towards
the End Range. Further movement depends on the selected Simulation Mode.

The value is required for the calculation of the radar start Rx power Pg, according to
the Radar equation.

Ranges are simulated by adding a delay to the signal.
The minimum start range R, has to fulfill the following:
Rnin 2 BZ + OTA Range Offset + Correction Value

Where "Correction Value" is required in System Latency Calibration > "Automatic”
mode.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:RANGe: STARt on page 85
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End Range
Sets the farthest distance to the radar that a moving object reaches.

Moving objects slide with the selected Object Velocity from the Start Range towards
the End Range. Further movement depends on the selected Simulation Mode.

The value is required for the calculation of the radar end Rx power Pg, according to the
Radar equation.

Ranges are simulated by adding a delay to the signal.
The minimum end range R, has to fulfill the following:
Rin 2 BZ + OTA Range Offset + Correction Value

Where "Correction Value" is required in System Latency Calibration > "Automatic”
mode.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:RANGe: END on page 85

Phase Offset
Enables a phase offset between the transmitted pulse and the echo signal.

Use this parameter to simulate a phase shift introduced by reflection at an object.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:PHASe[:0FFSet] on page 88

Object Velocity
Sets the speed of a moving object in the direction of travel.

Velocity is simulated by applying a Doppler frequency shift to the signal.
See also "Direction" on page 42.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:0VELocity on page 85

Direction
Sets the direction of travel of a static + moving object. Direction defines whether a
moving object is approaching to or departing from the radar.

Remote command:
[ :SOURce<hw>] :REGenerator:0BJect<ch>:DIRection on page 85

Object Hold Off
Requires "Object Type" > "Moving" and "Simulation Mode" > "One Way"/"Cyclic".

Sets a time delay between the simulation start and the appearance of the selected
object. The simulation start means when setting "REG" > "State" > "On".

Example:

Two objects with the following object hold off:
® Object 1 "Object Hold Off* ="0 s"
® Object 2 "Object Hold Off" ="1 s"

Object 2 appears 1 s after the object 1.
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Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:HOLD:OFF on page 87

First Echo to Pulse#

Indicates the number of the first pulse for that an echo signal is generated.

The value is calculated as a function of the BZ, the delay T and the PRF, see Fig-
ure 2-9.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:FEPNumber? on page 88

Radar Rx Power
If Radar Rx Power Setting > "Manual" is used, this parameter sets the Rx power of
each object.

The radar equation is not used; you set the Pg, ; value instead.
If a moving object is simulated, also set the parameter Radar Rx Power Dedicated to.
See also Figure 2-4.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:POWer:RX on page 83

Radar Rx Power Dedicated to
If Radar Rx Power Setting > "Manual" is used, defines how the Rx power of a moving
object is calculated at its start and end positions.

"All Range" The Rx power of the moving object is a constant value, set as follows:
IDRx, jStartRange = PRx,jEndRange = Radar Rx Power

"Start Range"  The value set with the parameter "Radar Rx Power" corresponds to
the Rx power at the start range:
PRrx, jstartRange = Radar Rx Power
The Rx power at the end range is calculated depending on the dis-
tance between both positions.
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"End Range" The calculation is analog to the calculation in the "Radar Rx Power
Dedicated to > Start Range" case.

Example:

"Radar Setup > Radar Rx Power Settings = Manual"
"Object Configuration > Object Type = Moving"
"Start Range = 5 km"

"End Range =4 km"

"Radar Rx Power = 10 dBm"

"Radar Rx Power Dedicated to > End Range"

Observe the visualization and the displayed value.

Radar Rx Power Radar Rx Power
a) l” (End): 10.00 dBm (Start): 10.00 dBm
(“ [1+| Time toreach

End Range: 10.000 s

® The displayed information confirms that the object is arriving
toward the RUT.
Its "End Range" < "Start Range".

® Radar Rx power Pgy jendrange = 10 dBm

® Radar Rx power Pg, jstartRange = 6.12 dBm

Radar Tx/Rx

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:POWer:RX:DEDication
on page 84

RCS
Accesses the "RCS Setup" dialog for selecting the applied model, see Chapter 3.6,
"Radar cross section RCS setup settings”, on page 46.

User List
Access: select "Object = Object 1, 2, 3, 7, 8 or 9".

Opens the "Load File" dialog, which is a standard instrument function for loading set-
tings form a file. The provided navigation possibilities in the dialog are self-explanatory.

User lists are ASCI| files with file extension *.reg 1ist and predefined file format.
User lists define phase and amplitude offsets over time and thus allow you to modify
the phase and amplitude of the simulated echo of an object.

A user list file contains of a header row and up to 1000 lines. Each line contains two or
three columns, separated by semicolons. The header and all further lines in the file
must have the same number of columns.

The first row in the file is the header; it is mandatory and contains the column names in
the format: Timestamp; Phase; Amplitude. The Phase and Amplitude values can
be used simultaneously or exclusively.

® Timestamp (mandatory)
Value in ms.
Gives the time in ascending order and defines when the Phase and Amplitude
values should be applied. Repetitions in the Timestamp values are not allowed.
® Phase
Value range 0 degrees to 359.9 degrees.
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Defines a phase offset to be applied at the echo of an object. A value of 0 means
no phase modification.

e Amplitude
Value in dB. Allowed are negative values and 0.
Defines an amplitude offset to be applied at the echo of an object. A value of 0
means no modification.

Example: User list example

With the following example, each 1000 ms the phase offset is configured to be
increased by 20 degrees and the amplitude offset to be changed by -1 dB.

Timestamp; Phase;Amplitude
0;20;0

1000;40;-1

2000;60;-2

3000;80;-3

4000;100;-4

5000;120;-6

The following timing constraints apply:

® Sometimes, changes of phase and amplitude offsets do not take effect immediately
at the points in time specified by the timestamp. Depending, among other, on
velocity and RCS model, there are certain points in time at which changes of phase
and amplitude offsets can be applied. Changes are applied at the next possible
point in time after the one specified by the timestamp.

® The phase offsets within the first 40 ps of the simulation are random, regardless of
the phase offset specified in the user list for that time period.

® For "Object Type = Moving" and "Simulation Mode = One Way/Cyclic":

— Lines with Timestamp greater than the value of Time to Reach End Range are
ignored.

— If Time to Reach End Range is greater than the last timestamp in the user list,
the offsets given in the last line are applied until "Time to Reach End Range".

— In"Simulation Mode = Cyclic", the timestamps are evaluated relative to the
beginning of each cycle.

® For "Object Type = Moving" and "Simulation Mode = Round Trip":

— Lines with Timestamp greater than twice the value of Time to Reach End
Range are ignored.

— If twice the value of Time to Reach End Range is greater than the last time-
stamp in the user list, the offsets given in the last line are applied until twice the
value of "Time to Reach End Range".

— The timestamps are evaluated relative to the beginning of each round trip.

To apply the simulation parameters in the files, select Active > "On".
See also, chapter "File and Data Management" in the R&S SMW200A user manual.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect:ULISt:CATalog? on page 88
[ : SOURce<hw>] :REGenerator:0BJect<ch>:ULISt:SELect on page 88
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Radar cross section RCS setup settings

Active
Enables the selected user list. Thus, the level and phase values defined in the list are
added to the level and phase values, resulting form the other settings in the dialog.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:ULISt:STATe on page 89

Radar cross section RCS setup settings

Access:
1. Select "REG > Radar Echo Generation > Object Configuration”
2. Select the number of the particular object, for example "Object = 1".

3. Inthe diagram, click the "RCS" circle.

RCS Setup A/ Object 1
RCS Model
Swerling I' 0.1
Mean RCS 0
10.0 dBsm
Peak RCS 0.08
14.77 dBsm
Test Coverage
95.00 % | 0.06 7
Scan Period o= ::;
(3]

a 0.
100.00ms *
Simulation Period
10.000 00 s

Update Interval 2 *%®
0.10 ms 0.02
0.01

-10 -8 -6 -4 -2 o 2 4 6 8 10 12 14 16 18 20
RCS/ dBsm

4. Inthe "RCS Setup" dialog, select the applied model and its settings.

The dialog displays a graph of the RCS probability distribution function. For the
"Swerling 0" model, this RCS probability is 1 at the "Mean RCS" value and zero

elsewhere.

Settings:

O3S 1Y [ o L= I 47
oY= T O TR 47
o= 1 2 T 47
S 00N =T =T [ S R PRR 48
P R ettt e e e e e e e e e e et e eee———— b —————————————eaeeeeeaaaaaeterrererene 48
ST or= 1o I =15 o Lo FR PSPPSR 48
ST 001 =Y o] T =Y (o Lo 1SRN 48
Update INTerval........ ... et 48
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Radar cross section RCS setup settings

RCS Model

Selects the model used to describe the radar cross section (RCS) of the selected

object.

"Swerling 0" The standard model is used to describe the statistical properties of
the RCS as a function of the Mean RCS value. It represents a con-
stant RCS.

"Swerling I, I, I, IV"

Models used to describe the statistical properties of the RCS as a
function of the further parameters in the dialog.

Swerling models represent the target as several individual radiators.

Swerling random sequence is calculated in advance and considered

in internal power calculation. There is no real-time pulse/scan detec-

tion. The calculated random sequence is processed depending on the

object type as follows:

® "Object Type = Moving", the whole random sequence is repeated
as the "Range", "Object Velocity" and "Power" values.

® "Object Type = Static/Static + Moving", the whole random
sequence is repeated as the "Simulation Period".

® Swerling | and Il
These models use random sequences with 2 degrees of freedom.
They model the result from many independent scatterers of
roughly equal areas, whereas for swerling Il, RCS values change
from pulse-to-pulse, instead of scan-to-scan as it is with swerling
l.
The probability density function p(o) is calculated as follows:
p(c) = (1/“Mean RCS")e-("RCS"/"Mean RCS"))

e Swerling lll and IV
These models use random sequences with 4 degrees of freedom.
They represent objects with one large scattering surface with sev-
eral other small scattering surfaces. For swerling IV, RCS values
change from pulse-to-pulse, instead of scan-to-scan as it is with
swerling IlI.
The probability density function p(g) is calculated as follows:
p(0) = 4("RCS"/"Mean RCS"?)g2"RCS""Mean RCS"

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:RCS:MODel on page 85

Mean RCS
Sets the mean RCS value required for the RCS calculation.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:RCS:MEAN on page 86

Peak RCS
Sets the peak RCS value required for the RCS calculation.

The peak RCS is the highest random RCS value which the R&S SMW200A can gener-
ate. If "Peak RCS" is too close to "Mean RCS", the distribution and the actual mean
value of the distribution is adversely affected.
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Radar cross section RCS setup settings

The "Peak RCS" and "Test Coverage" values are interdepending. Setting one of them
changes the other value automatically.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:RCS:PEAK on page 86

Test Coverage

For swerling | and Il, sets the test coverage. Test coverage indicates the intersection
between the CDF curve and "Peak RCS" line and thus gives information on how much
of the CDF is covered.

The "Peak RCS" and "Test Coverage" values are interdepending. Setting one of them
changes the other value automatically.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:RCS:TCOVerage on page 86

PRI
Sets the pulse repetition interval (PRI), where PRI =1/ PRF.

PRI and PRF are interdependent, setting on of the value changes the other.

For RCS swerling models Il and 1V, a new random RCS value is generated according
to the duration of the "PRI" (pulse-to-pulse).

Remote command:
[ :SOURce<hw>] :REGenerator:SIMulation:PRI on page 72

Scan Period
Set the time which the radar needs for one scan.

For RCS swerling models | and Ill, a new random RCS value is generated according to
the duration of the "Scan Period" (scan-to-scan).

Remote command:
[ : SOURce<hw>] :REGenerator:SIMulation:SPERiod on page 73

Simulation Period
For "Object Type = Static/Static + Moving", defines the interval in that the swerling ran-
dom sequence is repeated.

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:RCS:SPER on page 86

Update Interval

Indicates how often a new swerling random value is created:

® For "Object Type = Moving", the update interval is determined by the "Start/End
Range" and "Object Velocity".
The desired update interval of the swerling sequence is approximated to the inter-
nal update interval.

® For "Object Type = Static/Static + Moving", the update interval is determined by the
"Scan Period" or "PRI".
The desired update interval of the swerling sequence is equal to the internal
update interval.
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Object preview settings

Remote command:
[ : SOURce<hw>] :REGenerator:0BJect<ch>:RCS:UPINterval? on page 87

3.7 Object preview settings

Access:
1. In the block diagram, select "REG > Radar Echo Generation > Object Preview".

2. Select "Diagram Type > Range/Velocity View".

5 1

Diagram Type

T Legend
Range/Velocity View

131 2 3 4 6 7 8 9 1 1 12 13 14 1 16 17 18 19 20 20.89
Range / km

Figure 3-4: Object Preview > Range/Velocity View: Understanding the displayed information

1 = Legend that indicates the object and the assigned colors

2 = Static objects; static objects have different "Ranges" and "Velocity = 0 km/h".

3, 3a = Moving + static object; moving + static objects have "Range" and "Velocity+0 km/h"; the
negative velocity value indicates an approaching object (see Direction).

5 = Range variation of moving objects with fixed "Velocity"; object that moves fort and back-
wards ("Round Trip").

Colored = Indicate the direction of travel of the moving objects.

arrows

4a, 4b = The Doppler frequency alternates between the two values +fy and so does the "Velocity"

(see Chapter 2.4.3, "Doppler frequency shift calculation", on page 20).

3. Select "Diagram Type > Radar Rx Power View".

The diagram shows the variation of the radar Rx power (Pg,) as a function of the
range. It gives information on the min and max value the Pg,, which is the theoreti-
cal dynamic power range of the scenario.
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Object preview settings

Radar Echo Generation A

Diagfam Type

. Legend
Raflar Rx Power View

8 & & o8

g & 3

E
=
s

-E

5
a

%
&

5
=

=
=

Figure 3-5: Object Preview > Radar Rx Power View: Understanding the displayed information

1 = Legend that indicates the object and the assigned colors

2 = Theoretical dynamic power range of the scenario, where the max value is the Pg, 3 (static
object) and the min value is the Pg, ¢ (static object).

3a, 3b = Start and end range of one object.

4 = Static objects
5 = Moving + static object
6 = Pgy variation over the range

7a, 76b = Max and min value of Pg, (per object)

Both diagrams visualize all active objects, where different colors are assigned to
each object. Moving + static objects are indicated with triangles; the static objects
with squares.

Static objects are displayed at their "Range". Moving objects slide between the
"Start Range" and "End Range", where the speed is relative to the object velocity.

Settings:
[DIE=Te | =10 0 Y L= TP PP UPPP PP OPPPP 50

Diagram Type
Switches between the "Radar Rx Power View" and "Range/Velocity View".

See Chapter 3.7, "Object preview settings", on page 49.

Remote command:
[ : SOURce<hw>] :REGenerator:DIAGram: TYPE on page 89

User Manual 1177.6252.02 — 17 50



R&SPSMW-K78 How to generate radar echo signals

4 How to generate radar echo signals

This section shows you how to use the R&S SMW200A to generate radar echo sig-
nals. If there are several possibilities to connect the instruments or to configure the set-
tings, the most common one of them is shown.

In the following, we assume that:

® The R&S SMW200A is equipped all options required to generate 24 echoes.
(see Chapter 2.1, "Required options and equipment", on page 11)

® All required cables are available.

(see "Required additional equipment and cables" on page 11)
® A conducted test setup is used

(see Figure 4-1)

S R&S FSW
DIGITAL BASEBAND R&S SMW

T:' ol 1/Q data stream—»

Tacease o 111 0 o6

U DEVIC
—Tx signal—b-

- Rx signal

Control signal

Figure 4-1: Example of conducted test setup (front panel view)

RUT = Radar under test

Tx signal = Transmitted (original) radar signal

Rx signal = Modified signal, fed back to the radar

1/Q data stream = Digital baseband data stream

Ref. signal = 10 MHz common reference frequency signal to synchronize the
R&S SMW200A to the R&S FSW

Trigger signal = Required to estimate the system latency of the system (blind zone (BZ))

Control signal = USB (or LAN) connection for remote control of the analyzer from the
R&S SMW200A

A = External attenuator to protect the R&S FSW input stage

Dig Baseband Output, = Digital 1Q connectors (rear panel)

CODERH1

REF IN, Ref Output = Reference frequency signal connectors (rear panel)

Trigger3, USER4 = Connectors for trigger signal (rear panel)

USB (type A), USB Device = USB connectors (rear panel)

Try out the following:

e Connecting the RUT and the REG (conducted test)........ccccevveeeeiiiiiicciiiiiiieeeeeee, 52
e Connecting the R&S FSW to the R&S SMW200A..........uieeiiiieieieeieeieeeeeeeeeeeeeeeeeanns 52
e Using the reference frequency of the R&S FSW........oooi e 52
e Configure the connection to the R&S FSW.......c.ccoiiiiiiiii e, 53
®  SiMuIating SIX ECNOES......uiiiiiiiiii e e 57
e Generating UP 10 24 €ChOES.........uuiiiiiiiiiiee et e e e e 59
e Deactivating subset of objects configured in one REG blocks.............ccceeeecceienennnn. 61
e Estimating the system latency time roughly..........ooeviiiiiiiiiiii e, 61
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Using the reference frequency of the R&S FSW

4.1 Connecting the RUT and the REG (conducted test)

Required connectors are on the front panels, see Figure 4-1.
Connect the following:
1. RUT Tx output to the external attenuator.

2. NOTICE! Risk of overloading. Signal strength outside the permissible input ranges
can overload and damage the signal analyzer R&S FSW and the radar receiver.
Always check the specifications for permissible input ranges.

Connect the external attenuator to R&S FSW "RF Input".
3. R&S SMW200A "RF A" to the RUT Rx input.

4.2 Connecting the R&S FSW to the R&S SMW200A

Required connectors are on the rear panels.

R&S FSW

Figure 4-2: Example of test setup (rear panel view)

Connect the following:

1. R&S FSW "Ref Output" to R&S SMW200A "REF IN"

2. R&S FSW "Dig IQ Out" to R&S SMW200A "CODER1"

3. R&S SMW200A "USER4" to R&S FSW "Trigger 3"

4. R&S SMW200A "USB" (type A) to R&S FSW "USB Device" (type B)

4.3 Using the reference frequency of the R&S FSW

In the R&S SMW200A, perform the following:

1. On the front panel, press [Preset].
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Int
Ref

9

0,

Configure the connection to the R&S FSW

2. In the status bar, tap on the "Int Ref".
The "Ref. Frequency /LO Coupling" dialog opens.

3. Set "Reference Frequency > Source > External".

Reference Oscillator

LEECE R IELTEG S Reference Output | Adjustment |LO Coupling _
csm To Default

Source

Ext I' Qshow Connector .. |
erna

Deactivate RF Output D
(if external reference is missing)
External Reference Frequency 9

10 MHz
Synchronization Bandwidth

Wide |
Nominal Synchronization Bandwidth @ Minimum Locking Range 4
100 Hz +/- 3 ppm

The R&S SMW200A is synchronized to the reference frequency of the R&S FSW.

4. Use the default settings. Close the dialog.

Always configure the R&S FSW from the R&S SMW200A and the REG dialog.

Do not change the level settings of both, the generator and the analyzer manually. Use
the parameter "System Loss" to compensate for system or cable loss.

4.4 Configure the connection to the R&S FSW

In the R&S SMW200A, perform the following:

1. In the block diagram, select "System Config > System Configuration".
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Configure the connection to the R&S FSW

Graphics...

o Info...
e Remote Access...
a- Setup...

2. Select "Fading/Baseband Config > Mode > Radar Echo Generation (REG)".

System Configuration

Fading/Baseband Config [FoRiE R EDEA IS EHEIR TRV ) (o147

Mode

Radar Echo Generation (REG)v Baschands Streams

Quvoen | @ | @ | —

3. Select "Apply".

4. Select "External RF and 1/Q".

If the R&S FSW is connected to the R&S SMW200A as shown on Figure 4-1, the
R&S SMW200A automatically detects it.
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Configure the connection to the R&S FSW

System Configuration

Fading/Baseband Config|1/Q Stream Mapper [33CHEIFELRVN Overview

Display
Mapped Connectors

Preset behavior: Keep connections to external instruments [_]

Connect All Remote | Disconnect All Remote Auto Connect ||

In | Config.. wmmmw 9C FSW-26(101501.026) DI..

Connect

In | Config...

Out | Config...

Out | Config...

Single
Ended
Single
Ended

Out | Config...

Out | Config...

The "External RF and I/Q" indicates that the analyzer is connected to the
"CODER1" connector of the R&S SMW200A. The remote connection is, however,
not active.

5. Select "Auto Connect > On".
Tip: If the "Auto Connect" fails, select "CODER1 > External Instrument > Config >
Remote Config > Detect" and confirm with "Apply and Connect".

EEGIHGEERER I IFVESICEIRYENDEd External RF and 1/Q ﬁ

Display
Mapped Connectors

Preset behavior: Keep connections 1o external instruments ||

In | Config.. \-/ SW-26 (101501)

Connect All Remote | Disconnect All Remote | Auto Connect [_]

The R&S SMW200A performs the following:

e Activates the remote connection to the R&S FSW.

e Sends the command DEVice: PRESet.

e Sends an SCPI sequence to the R&S FSW and sets its settings as required for
the test setup.

e Activates the "BB Input" block where the R&S FSW is connected (in this exam-
ple, " BB Input A > On").

e Inthe "BB Input" block, sets the "Sampling Rate".

Note: We recommend that you do not change the analyzer settings.

6. Perform the following, only if you connect the R&S SMW200A and the R&S FSW
over LAN, with dedicated connection or over a network:

a) Select "Coder 1" > "External Instrument > Config > Remote Config > Scan".
b) Select the R&S FSW in the "External Instrument" list.
c) Confirm with "Apply and Connect".

User Manual 1177.6252.02 — 17 55



R&S®SMW-K78 How to generate radar echo signals

Configure the connection to the R&S FSW

CODER 1: External Instrument Configuration

LELLCRE LT Remote Control | Show Connector

eDetect OI OScan oclean Unused | @CIean All
External Instrument Set Symbolic Name o
FSW-26 (101501) FSW-26 (101501)

Remote Channel Name / IP Address

LAN 10.112.0.179
RF Path

A
@Iniﬁalizaiion Sequence ... °
None

OAPPW °Apply and Connect

7. Close the dialogs.

The "I/Q Modulator" is activated automatically.
The block diagram resembles the following.

1.000 000 000 000 o
1.000 000 000 000 o

Baseband A REG A AWGN A 1/Q Mod A RF A
T/l [ ]Jon [ ]on [ ]on —| [Jon @ﬂ
M
c||Msk AWGN A
CODER1 | BBInput A _ A
\ D - 3 1/Q 0UT 1/2
g
=
£
@
= A
w
CODER2 | BB Input B S 8 BEMM 1/2
[ ]on =
Baseband B REG B AWGN B 1/Q Mod B RF B

; [ Jon [Jon |= [Jon [ Jon | *| [Jon @m
c||MSK | AWGN 8
e TR *
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Simulating six echoes

4.5 Simulating six echoes

In the R&S SMW200A, perform the following:

On the status bar, select the "A Freq." field and enter the radar frequency.

>.000 000 000 000 - | o
1.000 000 000 000 o f o iose"%se

In the block diagram, select "REG A > Radar Echo Generation".

R

System Configuration

REG A

System Configuration...

The Radar Echo Generation dialog box opens and displays the "Radar Setup" set-
tings.

In the "Radar Setup" dialog:

a) Use the default "Test Setup > Conducted Test".

b) Set the settings influencing the reference level of the analyzer:
e "Radar Tx Power"
e "Ext. Attenuator (Analyzer)"

c) Execute "Set Ref. Level on Analzer".

Radar Echo Generation A

Radar Setup Simulation Setup | Object Configuration | Object Preview _

e Overview Test Setup | c g:‘;’lji Ren:all | Save
Test Setup Radar Tx Power
o Conducted Tesiv 9 20.000 dBm
Radar Antenna Tx Gain
50.000 dBi
Radar Antenna Rx Gain
50.000 dBi
System Loss
0.000 dB
Radar Rx Power Setting
Radar Equaiion'
Ext. Attenuator (Analyzer) Wl vald @
9 15.000 dB | on Analyzer eupdated ] SLb i

4. Set the parameter "RF A > RF Level > Level > Limit" to protect the RUT input.
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Simulating six echoes

5. Select "Simulation Setup".

The dialog confirms that he used frequency ("Dedicated Frequency = 5 GHz") is as
set with the parameter "Freq".
The analyzer frequency, however, deviates from this value.

6. Execute "Set Frequency on Analyzer".

7. Select "Object Configuration" and configure the objects as required.
See for example the example on Figure 3-3.
For detailed explanation of all functions, see Chapter 3, "Radar echo generation
configuration and settings", on page 25.

8. In the "Simulation Setup" dialog, observe the value of the parameter "Level for
Simulation".
The output signal level at the "RF A" connector ("Status Bar > RF A > Level") devi-
ates from this value.

9. Execute "Adjust dedicated Level".

Radar Echo Generation A — X
Radar Setup SN0 Object Configuration | Object Preview _
System Latency Calibration o )
~|| Use Radar Range Ambiguity to reduce Min. Range
Manual g gury ¢ D
System Latency
(Blind Zone/BZ) Dedicated Frequency 9
2.000 00 km 5.000 000 000 00 GHz
3 [~
Use Underrange |:| Dedicated Connector
RF A
updated 9
Level for Simulation & Set Frequency on Analyzer j
-68.49 dBm
) ) valid
Adjust dedicated Level updated 1

10. Close the dialog.
11. In the block diagram, select "REG > State > On".
12. Select "RF A > On".

The signal output starts when the RF output is activated. The start moment cannot
be synchronized.
To add a start delay to the objects, use the parameter Object Hold Off.
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Generating up to 24 echoes

4.6 Generating up to 24 echoes

This example extends the configurations described in Chapter 4.5, "Simulating six ech-
oes", on page 57. It shows how to route the real radar signal to both R&S SMW200A
paths, so that you can generate up to 24 echoes from the same input signal.

The instruments are connected as illustrated on Figure 4-1. The digital signal is fed at
the CODER1 connector of the R&S SMW200A.

For an overview of the required options, see the data sheet. See also Chapter 2.1,
"Required options and equipment”, on page 11.

We assume, that the REG is configured and that there is at least one active object,
with settings different than the default settings.

In the R&S SMW200A, perform the following:

1. In the block diagram, select "Baseband Input A > Signal Routing > route to path A

and B".
Digital 1/Q In
Baseband Input Settings...
Baseband Offsets
CODER1 | BB Input A Baseband Offsets...
| '
[_Jon Signal Routing

. ! route to path A

. route to path B

+/ route to path A and B

The input radar signal is routed to both paths. That is, you can configure up to 12
objects per REG block.

2. In the block diagram, select "IQ Stream Mapper" and perform the following:

a) In the stream mapping table, for "RF A" select "Combination > Add".
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b) Route "Stream B to RF A" and disable it for "RF B".

System Configuration

ELINGTEENSERGT] 1/Q Stream Mapper [33GEOEIRELR0]

o

o

o

(1)

Add | Single Single Single Single

Single

c) Close the dialog.

The signal streams of both paths are output at the RF A connector.

Baseband A

CODER1 | BB Input A

\ S~

% T |:|0r|
M
| {Msk

CODER2 | BB Input B

——

e

Baseband B

% T |:|0r|
M
| {Msk

REG A AWGN A
[ ]on
AWGN
REG B AWGN B
[ Jon |=— [Jon
AWGN

1/Q Stream Mapper

T EL P V

1/Q Mod A

A

RFA

1/Q Mod B

RFB

[ ]on

— [ _Jon

TEL PV

@

RFB

| No Stream

3. Use the "Save/Recall" function to store the settings of the first REG and load it in

the second one:

a) In the block diagram, select "REG A > Radar Echo Generation".

b) Select "Save", enter a filename, and confirm with "Save".
The settings of the entire dialog are stored in a file.

c) Inthe block diagram, select "REG B > Radar Echo Generation".

d) Select "Recall", navigate to the file with settings, select it and confirm with

"Select".

The configuration of REG B is the same as in the REG A, also concerning the
object configuration. REG B is, however, not activated ("REG B > State > Off").

4. In the RUT, observe the received signal.

The RUT detects the objects as configured in the first REG.
The RUT also receives its own signal; this signal is unmodified but delayed
because of the REG "System Latency" time, see Chapter 4.8, "Estimating the sys-
tem latency time roughly”, on page 61.
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5.

Estimating the system latency time roughly

In the R&S SMW200A, open "REG B > Radar Echo Generation" dialog, adjust the
objects settings and set "Radar Setup > State > On".

The RUT detects the up to 24 objects, as activated in "REG A" and "REG B"
blocks.

4.7 Deactivating subset of objects configured in one REG
blocks

4.8

To deactivate the objects in e.g. REG A, use one of the following alternatives:

1.

Disable the REG and the stream at the RF output:

a) Select "REG A > Off"
b) Select "IQ Stream Mapper > Stream A > RF A > Off".

Route the digital input signal only to the other REG.
That is, select "BB Input A > Signal Routing > route to path B".

To deactivate a single object, disable it.
That is, select "REG > Radar Echo Generation > Objects Configuration > Object# >
Obect Type > Off".

Estimating the system latency time roughly

This example shows you how to estimate the system latency time of the REG and set
the value manually. It also provides hints on how to verify and correct the value.

The exact calibration procedure is, however, beyond the scope of this description.

Follow the instructions described in:

e Chapter 4.1, "Connecting the RUT and the REG (conducted test)", on page 52
e Chapter 4.2, "Connecting the R&S FSW to the R&S SMW200A", on page 52
e Chapter 4.3, "Using the reference frequency of the R&S FSW", on page 52

e Chapter 4.4, "Configure the connection to the R&S FSW", on page 53

In the block diagram of R&S SMW200A, select "RF A > On".

The R&S SMW200A receives the digital baseband signal ("BB Input A > On") and
outputs it unmodified at the "RF A" output.

In the RUT, observe the received signal.

The RUT receives its own signal. The signal is unmodified but delayed because of
the REG "System Latency" time.
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Estimating the system latency time roughly

4. Measure the signal delay for example with an oscilloscope.

5. In the block diagram R&S SMW200A, select "REG A > Radar Echo Generation >
Simulation Setup".

6. Select "System Latency Calibration > Manual".

7. Set the parameter "System Latency" to the measured value, for example "System
Latency = 13.342 ps".
This value corresponds to a "Blind Zone = 2 km".

8. To verify the value, configure one static object at a define range and measure the
range in the RUT.
For example:

a) Select "Object Configuration > Object#1 > Object Type > Static " and set
"Range = 3 km".
b) Inthe RUT, observe the measured range value.

The RUT measures, for example, a range of 3.1 km.
There is a difference ABZ = Rangegyt - Rangeggg = 0.1 km

9. Correct the "System Latency (Blinz Zone)" value with the ABZ.
Set "Blind Zone = 2 km + 0.1 km = 2.1 km".

The measured range value in the RUT should match the expected range.
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Remote-control commands

5

®

5.1

Programming example

Remote-control commands

The following commands are required to perform signal generation with the option
R&S SMW-K78 in a remote environment. We assume that the R&S SMW200A has
already been set up for remote operation in a network as described in the

R&S SMW200A documentation. A knowledge about the remote control operation and
the SCPI command syntax are assumed.

Conventions used in SCPI command descriptions

For a description of the conventions used in the remote command descriptions, see
section "Remote Control Commands" in the R&S SMW200A user manual.

Common Suffixes

The following common suffixes are used in the remote commands:

Suffix Value range Description
SOURce<hw> [1]to 4 Available baseband signals
OBJect<ch> 1to 12 Objects
Max. value depends on the installed options

Sending commands to the connected R&S FSW analyzer

Commands that contain the keyword ANALyzer can be used only if a R&S FSW is
connected to the R&S SMW200A.

The following commands specific to the R&S SMW-K78 option are described here:

®  Programming €XamMPIE......uu i ciiiie i e i i i e e e ee e e et e e e e e e e e e e e e e e ereeraara—a 63
®  General COMMEANGS. ...coiiiii ittt e e e e e e e e et r e e e e e e e e e e e s e eaannenes 66
o Restart COMmMAaNAS...... ... 69
o Radar setup COMMANAS.......coouiiiii e eees 71
e Simulation setup COMMANGS........ccoeiiiiiiieeer e e e e 75
e Object configuration COMMANGS..........coceiiciiiiiiieiee e 80
e Preview diagram COMMANGS.........uuuuuuuuuuiiiiiieieie e e e e eeeeee e e e e e e e e 89

Programming example

This example shows you how to configure the Radar Echo Generation in a remote
environment.

We assume that a R&S FSW is connected to the R&S SMW200A as described in
Chapter 4, "How to generate radar echo signals", on page 51.

SOURcel:ROSCillator:SOURce EXT

SCONfiguration:MODE REG
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SCONfiguration:APPLy

SCONfiguration:EXTernal:REMote:SCAN

SCONfiguration:EXTernal:CODerl:REMote:ISELect "FSW (102030)","A","FSW (102030)","A"
SCONfiguration:EXTernal:CODerl:REMote:INITialization:PREDefined:FILE "REG init analyzer"
SCONfiguration:EXTernal:CODerl:REMote:CONNect

SOURcel:BBIN:STATe?
// 1

SOURcel:REGenerator:PRESet

SOURcel :REGenerator:UNIT:LENGth KM
SOURcel:REGenerator:RADar:TSETup OTA
SOURcel:REGenerator:RADar:POWer:TX 10

SOURcel :REGenerator:RADar:ANTenna:GAIN:TX 50

// SOURcel:REGenerator:RADar:ANTenna:GAIN:RX 50
SOURcel:POWer:LIMit:AMPLitude 5

SOURcel :REGenerator:RADar:POWer:LOSS 10

SOURcel :REGenerator:SIMulation:PRF 10000
SOURcel:REGenerator:SIMulation:PRI?

// 0.0001

SOURcel :REGenerator:SIMulation:SPERiod 0.1
SOURcel :REGenerator:RADar:POWer :MODE REQuation
SOURcel :REGenerator:RADar:ANALyzer:POWer:ATTenuator 10
SOURcel :REGenerator:RADar:ANTenna:REG:GAIN:RX 30
SOURcel:REGenerator:RADar:ANTenna:REG:GAIN:TX 30
SOURcel :REGenerator:RADar:0TA:OFFSet 300
SOURcel:REGenerator:RADar:ANALyzer:POWer:REFerence?
// =1.99020831627664

SOURcel :REGenerator:RADar:ANALyzer: POWer :APPLy
SOURcel :REGenerator:RADar:ANALyzer:STATus?

// UPT

SOURcel :REGenerator:SIMulation:CALibration:MODE MAN
SOURcel :REGenerator:SIMulation:LATency:BZ 2000
SOURcel:FREQuency:CW 5000000000

SOURcel :REGenerator:SIMulation:CONNector?

// RFA

SOURcel :REGenerator:SIMulation:FREQuency?

// 5000000000

SOURcel :REGenerator:SIMulation:ANALyzer:FREQuency:APPLy
SOURcel:REGenerator:SIMulation:ANALyzer:STATus?

// UPD

SOURcel :REGenerator:SIMulation:MINRange:STATe 1
SOURcel :REGenerator:SIMulation:LEVel?

// 10.85
SOURcel:REGenerator:SIMulation:LEVel:VALid:STATus?
// 1

SOURcel :REGenerator:SIMulation:LEVel:UPDated: STATus?
// 0

SOURcel:REGenerator:SIMulation:LEVel :APPLy
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SOURcel:POWer:LEVel:IMMediate:AMPLitude?
// 10.85

SOURcel:REGenerator:0BJect2:NAME "MovObj 2 20 100"
SOURcel :REGenerator:0BJect2:TYPE MOV

SOURcel :REGenerator:0BJect2:SIMMode ROUN
SOURcel:REGenerator:0BJect2:HOLD:OFF 2
SOURcel :REGenerator:0BJect2:RCS:MODel SWEO
SOURcel :REGenerator:0BJect2:RCS:MEAN 3
SOURcel:REGenerator:0BJect2:RANGe:STARt 2000
SOURcel :REGenerator:0BJect2:RANGe:END 20000
SOURcel :REGenerator:0BJect2:0VELocity 27.778
// value in m/s; 27.778 m/s = 100 km/h
SOURcel :REGenerator:0BJect2:PHASe:0FFSet 0

// value in deg

// the following commands change the units in the dialogs
// but not in the remote control commands

SOURcel :REGenerator:UNIT:TIME S

SOURcel :REGenerator:UNIT:ANGLe DEG

SOURcel :REGenerator:UNIT:VELocity KMH

SOURcel :REGenerator:0BJect2:TIME: TOENd?

// 647.995

// value in seconds; 647.995 s = 10 min 47, 995s
SOURcel :REGenerator:0BJect2:POWer :RX:STARt?

// -66.46
SOURcel:REGenerator:0BJect2:POWer :RX:END?

// -106.46

SOURcel :REGenerator:0BJect2: FEPNumber?

// 3

SOURcel :REGenerator:0BJect3:TYPE STAT
SOURcel :REGenerator:0BJect3:RANGe: STARt 5000
SOURcel :REGenerator:0BJect3:RCS:MEAN 80

SOURcel:REGenerator:0BJect4:TYPE SMOV

SOURcel :REGenerator:0BJect4 :RANGe: STARt 10000
SOURcel :REGenerator:0BJect4:RCS:MEAN 80

SOURcel :REGenerator:0BJect4:0VELocity 5.556
SOURcel :REGenerator:0BJect4:DIRection APPRoaching

SOURcel :REGenerator:DIAGram: STATe 1
SOURcel :REGenerator:DIAGram: TYPE POW

// appling level and phase values from custom lists
SOURcel :REGenerator:0BJect3:TYPE STAT
SOURcel :REGenerator:0BJect3:RANGe: STARt 2000

SOURcel :REGenerator:0BJect:ULISt:CATalog?
// listl, list2
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SOURcel :REGenerator:0BJect3:ULISt:SELect "/var/user/listl"
SOURcel :REGenerator:0BJect3:ULISt:STATe 1

SOURcel :REGenerator:STATe 1
OUTPutl:STATe 1

SOURcel :REGenerator:STORe "/var/user/reg"
SOURcel :REGenerator:CATalog?

// reg

// starting the simulation at a defined moment of time
SOURcel :REGenerator:STATe 1
OUTPutl:STATe 1

SOURcel:REGenerator:RESTart:SOURce INT

SOURcel :REGenerator:RESTart :MODE AAUT

SOURcel :REGenerator:RESTart:STATtenuation 60

// the signal at the output is suppressed during the time
// in that the signal generation is stopped
SOURcel:REGenerator:RESTart:EXECute

// triggers the instrument

SOURcel :REGenerator:RESTart :RMODe?

// 1

// signal is generated and output at the output connector

// all configured objects are simulated

Example: Configuring RCS swerling model
SOURcel :REGenerator:0BJect1l0:RCS:MODel SWEL
SOURcel :REGenerator:0BJectl0:RCS:MEAN 10
SOURcel :REGenerator:0BJect10:RCS:PEAK 14.77
SOURcel :REGenerator:0BJectl0:RCS:TCOVerage 95
SOURcel:REGenerator:SIMulation:SPERiod?

// 0.1

SOURcel :REGenerator:0BJect10:RCS:SPER?

// 0.00001

SOURcel :REGenerator:0BJect1l0:RCS:UINTerval?
// 0.00001

5.2 General commands

[:SOURce<hw>]:REGenerator[:STATe] <State>

Enables/disables the Radar Echo Generation.

Parameters:
<State> 1]ON| 0| OFF
*RST: 0
Example: See Chapter 5.1, "Programming example", on page 63.
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Manual operation: See "State" on page 27

[:SOURce<hw>]:REGenerator:PRESet

Calls the default settings.

Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Event

Manual operation: See "Set to Default” on page 27

[:SOURce<hw>]:REGenerator:CATalog?

Queries the files with settings in the default directory. Listed are files with the file exten-
sion * . regq.

Return values:
<FileNames> <filename1>,<filename2>,...

Returns a string of file names separated by commas.
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "Save/Recall" on page 27

[:SOURce<hw>]:REGenerator:STORe <Filename>

Stores the current settings into the selected file; the file extension (* . req) is assigned
automatically.

Setting parameters:

<Filename> string
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Setting only

Manual operation: See "Save/Recall" on page 27

[:SOURce<hw>]:REGenerator:LOAD <Filename>

Loads the selected file from the default or the specified directory. Loaded are files with
extension * . reg.

Setting parameters:
<Filename> string

file name or complete file path; file extension can be omitted
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Setting only

Manual operation: See "Save/Recall" on page 27

User Manual 1177.6252.02 — 17 67



R&S®SMW-K78 Remote-control commands

General commands

[:SOURce<hw>]:REGenerator:UNIT:ANGLe <Unit>
Sets the default unit for the parameter as displayed in the dialog.

Note: This command changes only the units displayed in the graphical user interface.
While configuring the angle via remote control, the angle units must be specified.

Parameters:
<Unit> DEGree | DEGRee | RADian
*RST: DEGree
Example: See Chapter 5.1, "Programming example", on page 63.

[:SOURce<hw>]:REGenerator:UNIT:LENGth <Unit>
Sets the default unit for the parameter as displayed in the dialog.

Note: This command changes only the units displayed in the graphical user interface.
While configuring the range or the distance via remote control, the units must be speci-

fied.
Parameters:
<Unit> MI|NM | KM | M
*RST: M
Example: See Chapter 5.1, "Programming example", on page 63.

[:SOURce<hw>]:REGenerator:UNIT:TIME <Unit>
Sets the default unit for the parameter as displayed in the dialog.

Note: This command changes only the units displayed in the graphical user interface.
While configuring the time releted parameters via remote control, the time units must

be specified.
Parameters:
<Unit> S| MS
*RST: S
Example: See Chapter 5.1, "Programming example", on page 63.

[:SOURce<hw>]:REGenerator:UNIT:VELocity <Unit>
Sets the default unit for the parameter as displayed in the dialog.

Note: This command changes only the units displayed in the graphical user interface.
While configuring the velocity via remote control, the velocity units must be specified.

Parameters:
<Unit> MPS | KMH | MPH | NMPH
*RST: MPS
Example: See Chapter 5.1, "Programming example", on page 63.

User Manual 1177.6252.02 — 17 68



R&S®SMW-K78 Remote-control commands
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5.3 Restart commands

[:SOURce<hw>]:REGenerator:RESTart:MODE...........ccotuiuuuumumuuaaaaaaaaeeeeeeeeeaeaaaeeeeeeeeeaeeees 69
[:SOURce<hw>]:REGenerator:RESTart:SOURCE........uvurureuiiieieieeieeeeeeeeeeeeereeeeeeeeeresssraranan.. 69
[:SOURce<hw>]:REGenerator:RESTart: EXECULE.......cuuueiieeieiiiieeeeeeeetiie e eeeeernee e e e e eeva e e e 70
[:SOURce<hw>]:REGenerator:RESTart: ARM:EXECULE.........ceeeeeiiernieieeieeiiieeeeeeeeeeeeeeeeeeeeens 70
[:SOURce<hw>]:REGenerator:RESTart:RMODE?..........cvvuuieeeeeieereeeeeeeereeeeeeeeetee e e e e eeeaannns 70
[:SOURce<hw>]:REGenerator:RESTart:SYNChronize[:STATE].....ccueeeiiimiiiiiiiiieeeeeeeeeees 70
[:SOURce<hw>]:REGenerator:RESTart:STATteNUAtiON.......ccveiieieeieii e e 71

[:SOURce<hw>]:REGenerator:RESTart:MODE <Mode>
Selects the event which leads to a restart of the REG simulation.
Parameters:

<Mode> AUTO | AAUTo

AUTO

The signal generation starts after the REG is enabled. The sig-
nal is generated continuously; all configured objects are simula-
ted.

AAUT

Simulation starts upon trigger event ([ : SOURce<hw>] :
REGenerator:RESTart:EXECute). Then the signal is gener-
ated continuously; all configured objects are simulated.

*RST: AUTO
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Mode" on page 32

[:SOURce<hw>]:REGenerator:RESTart:SOURce <Source>

Selects the trigger signal source and determines the way the triggering is executed.
Parameters:

<Source> INTernal | ERRTA | ERRTB

INTernal
Internal triggering by the command [ : SOURce<hw>] :
REGenerator:RESTart:EXECute.

ERRTA|ERRTB
External trigger signal via one of the external global trigger con-
nectors.

*RST: INTernal
Example: See Chapter 5.1, "Programming example", on page 63.

Options: ERRTA requires R&S SMW-B14
ERRTB requires 2xR&S SMW-B14

Manual operation: See "Source" on page 33
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[:SOURce<hw>]:REGenerator:RESTart:EXECute

If [:SOURce<hw>] :REGenerator:RESTart:MODE AAUT, restarts the REG simula-

tion.
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Event

Manual operation: See "Execute Trigger" on page 33

[:SOURce<hw>]:REGenerator:RESTart: ARM:EXECute
Stops signal generation; a subsequent trigger event restarts signal generation.

Exarnple: SOURcel :REGenerator:TRIGger:SOURce INT
SOURcel :REGenerator:RESTart :MODE AAUT
SOURcel:REGenerator:RESTart:EXEcute
// executes a trigger, signal generation starts
SOURcel :REGenerator:RESTart :ARM: EXECute
// signal generation stops
SOURcel:REGenerator:RESTart:EXEcute

// executes a trigger, signal generation starts again
Usage: Event

Manual operation: See "Arm" on page 33

[:SOURce<hw>]:REGenerator:RESTart:RMODe?
Queries the status of signal generation for all trigger modes.

Return values:

<RMode> STOP | RUN

*RST: STOP
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "Running/Stopped" on page 33

[:SOURce<hw>]:REGenerator:RESTart:SYNChronize[:STATe] <RegSyncState>

Couples the REG blocks so that if both blocks are active, a subsequent restart event in
any of them causes a simultaneous restart of the other.

Restart event can be caused by a start/stop alternation or a parameter change that
results in a signal recalculation and therefore a process restart.

Parameters:
<RegSyncState> 1|ON | 0| OFF

*RST: 0
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Example: SOURcel:REGenerator:STATe 1
SOURce?2:REGenerator:STATe 1
SOURce:REGenerator:RESTart:SYNChronize:STATe 1
SOURcel :REGenerator:STATe 0
SOURcel :REGenerator:STATe 1
// the REG blocks restart simultaneously

Manual operation: See "Synchronization" on page 34

[:SOURce<hw>]:REGenerator:RESTart:STATtenuation <StopTimeAtt>

If [:SOURce<hw>]:REGenerator:RESTart:MODE AAUT, sets the attenuation
applied on the output signal during the time the signal generation is stopped.

Parameters:
<StopTimeAtt> float
Range: 0 to 60
Increment: 0.1
*RST: 0
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Stop Time Attenuation" on page 33

5.4 Radar setup commands

[:SOURce<hw>]:REGenerator:RAD A TSETUP...uutti i ieteeieeiieeieeeeee et s e e e e et e e es e eaeaneenns 71
[:SOURce<hw>]:REGenerator:RADar:POWETX.. ... ee e e e e e e een e eens 72
[:SOURce<hw>]:REGenerator:RADar:POWErLOSS.........ccouuiiiiiieiiiiee et e eeevnee e eees 72
[:SOURce<hw>]:REGenerator:SIMUlation:PRF............coeiiiiiiiiieieeeeeeiice et eeeere e 72
[:SOURce<hw>]:REGenerator:SIMUlation:PRI..........ccuuueieieiiiiiiieeeeeeetceeeeeeeevee e e eenveeeeeeees 72
[:SOURce<hw>]:REGenerator:SIMulation:SPERIOC..........cccuuuieiirriiiiiieeeeeeinces e ee e e e eeeee 73
[:SOURce<hw>]:REGenerator:RADar:POWer:MODE...........cccoiuiiiiii e 73
[:SOURce<hw>]:REGenerator:RADar:ANTeNNa:GAIN:RX.....ccuuiiiiiiiieae e 73
[:SOURce<hw>]:REGenerator:RADar:ANTENNa:GAIN:TX .c.uiiiiiiiieieeeeeeeeee e 73
[:SOURce<hw>]:REGenerator:RADar:ANTenna:REG:GAIN:RX.........ccovvvrrrerrrirninrnnnieeneenn 73
[:SOURce<hw>]:REGenerator:RADar:ANTenna:REG:GAIN:TX.......cuueeeeeererrriiieeeeeeeniieeeeeenns 73
[:SOURce<hw>]:REGenerator:RADArOTAIOFFSEt......uuciiieieiriieeeeeeeeiieeee e e e e e e e e e 74
[:SOURce<hw>]:REGenerator:RADar:ANALyzer:POWer:ATTenuator.........c...ccceeeurienieenneennnnns 74
[:SOURce<hw>]:REGenerator:RADar:ANALyzer:POWer:REFerence?.......c...ccceeeiiieuiieniiennnns 74
[:SOURce<hw>]:REGenerator:RADar:ANALYzer:POWErAPPLY........cccuuueiiiiieeiiiee e 75
[:SOURce<hw>]:REGenerator:RADar: ANALYZErNSTATUS?....cccevvuieeeeeeerieeeeeeeeinneeeeeeeniannns 75

[:SOURce<hw>]:REGenerator:RADar:TSETup <TestSetup>
Sets the test setup type.
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Parameters:
<TestSetup> CONDucted | OTA
*RST: CONDucted
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Test Setup" on page 27

[:SOURce<hw>]:REGenerator:RADar:POWer:TX <Power>

Sets the radar transmit power Pr,.

Parameters:
<Power> float
Range: -50 to 100
Increment: 0.001
*RST: 0
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Radar Tx Power" on page 29

[:SOURce<hw>]:REGenerator:RADar:POWer:LOSS <PowerlLoss>

Additional loss to compensate for system or cable loss.

Parameters:
<PowerlLoss> float
Range: 0 to 100
Increment: 0.001
*RST: 0
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "System Loss" on page 29

[:SOURce<hw>]:REGenerator:SIMulation:PRF <PRF>
Sets the pulse repetition frequency (PRF).

Parameters:
<PRF> integer
Range: 1 to 1E6
*RST: 10E3
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "PRF" on page 29

[:SOURce<hw>]:REGenerator:SIMulation:PRI <SimPri>
Sets the pulse repetition frequency (PRI).
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Parameters:
<SimPri> float
Range: 3.74742e-5 to 1
Increment: 1E-5
*RST: 1E-4
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "PRI" on page 29

[:SOURce<hw>]:REGenerator:SIMulation:SPERiod <SimScanPeriod>
Set the time which the radar needs for one scan.

Parameters:
<SimScanPeriod> float

Range: 3.74742e-5 to 10
Increment: 1E-5
*RST: 0.1

Example: See Example"Configuring RCS swerling model" on page 66.

Manual operation: See "Scan Period" on page 30

[:SOURce<hw>]:REGenerator:RADar:POWer:MODE <Mode>

Sets how the radar receive power is calculated.

Parameters:
<Mode> REQuation | MANual
*RST: REQuation
Example: See Chapter 5.1, "Programming example", on page 63.
Example: SOURcel :REGenerator:RADar: POWer :MODE MANual

SOURcel :REGenerator:0BJect2:POWer:RX -114.4

Manual operation: See "Radar Rx Power Setting" on page 28

[:SOURce<hw>]:REGenerator:RADar:ANTenna:GAIN:RX <GainRx>
[:SOURce<hw>]:REGenerator:RADar:ANTenna:GAIN:TX <GainTx>
[:SOURce<hw>]:REGenerator:RADar:ANTenna:REG:GAIN:RX <GainRx>
[:SOURce<hw>]:REGenerator:RADar:ANTenna:REG:GAIN:TX <GainTx>

Sets the antenna gain.

Parameters:
<GainTx> float
Range: 0 to 100
Increment: 0.001
*RST: 0
Example: See Chapter 5.1, "Programming example", on page 63.
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Manual operation: See "REG Antenna Tx Gain" on page 28

[:SOURce<hw>]:REGenerator:RADar:OTA:OFFSet <OtaOffset>
Sets the OTA (over-the-air) distance.

Parameters:
<OtaOffset> float
Range: 0.01 to 50E3
Increment: 0.01
*RST: 100
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "OTA Range Offset" on page 28

[:SOURce<hw>]:REGenerator:RADar:ANALyzer:POWer:ATTenuator
<PowerAttenuator>

Sets the attenuation of the external attenuator.

The command can be used only if a R&S FSW is connected to the R&S SMW200A.

Parameters:
<PowerAttenuator> float
Range: -600 to 500
Increment: 0.001
*RST: 10
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Ext. Attenuator (Analyzer)" on page 30

[:SOURce<hw>]:REGenerator:RADar:ANALyzer:POWer:REFerence?
Queries the reference level of the analyzer.
The command can be used only if a R&S FSW is connected to the R&S SMW200A.

Return values:
<PowerReference> float

Range: -400 to 500

Increment:  0.01

*RST: -10
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "Set Ref. Level on Analyzer" on page 30
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Simulation setup commands

[:SOURce<hw>]:REGenerator:RADar:ANALyzer:POWer:APPLy

Sets the referenece level of the analyzer.

The command can be used only if a R&S FSW is connected to the R&S SMW200A.
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Event

Manual operation: See "Set Ref. Level on Analyzer" on page 30

[:SOURce<hw>]:REGenerator:RADar:ANALyzer:STATus?

Queries the reference level status.

The command can be used only if a R&S FSW is connected to the R&S SMW200A.
Return values:

<AnalyzerStatus> NCONected | INValid | VALid | UPDated

NCONected
Analyzer is not connected

INValid
Reference level outside the permissible level range of the ana-
lyzer

VALid
Reference level within the permissible level range of the ana-
lyzer; value not set

UPDated
Refence level is updated

Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "Set Ref. Level on Analyzer" on page 30

Simulation setup commands

[:SOURce<hw>]:REGenerator:SIMulation:CALibration:MODE................cccevererrrrrerrerrenenrnnnn. 76
[:SOURce<hw>]:REGenerator:SIMulation:CALIbration:LAEX..........ccvvvueeieriieiriiieeeeeeeiieieeeees 76
[:SOURce<hw>]:REGenerator:SIMulation:LATENCY[:BZ]........coevrrrrireiririniccceieeee e e 76
[:SOURce<hw>]:REGenerator:SIMulation:CALibration:URANGE........cccriiiiiiiiiiiieiieieee e, 76
[:SOURce<hw>]:REGenerator:SIMulation:CALibration[:STATE]?......ceeeeruieeeeeieeeeeeeeeveeeeeaees 77
[:SOURce<hw>]:REGenerator:SIMulation:CALibration:CORReCtioN..........ccoevierreruiereeieennnnnnn. 77
[:SOURce<hw>]:REGenerator:SIMulation:MINRaNge[:STATE]......c.cveriiieireiieiieeiie e eeaeeeaaas 78
[:SOURce<hw>]:REGenerator:SIMulation:CONNECION..........ccuuueeieeiiiiiieieeeeeeiee e eeere e 78
[:SOURce<hw>]:REGenerator:SIMulation:FREQUENCY.......ccevieriuruiniieieriiiieeeeeeerieseeeeeesnnanns 78
[:SOURce<hw>]:REGenerator:SIMulation:ANALyzer:FREQUeNCY:APPLY......ccccceeieeieieeeeenennnn. 79
[:SOURce<hw>]:REGenerator:SIMulation:ANALYZEr:STATUS......c.veiriiaieieeeeeee e eeee e 79
[:SOURce<hw>]:REGenerator:SIMulation:LEVel?.........coiiimiii e 79
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[:SOURce<hw>]:REGenerator:SIMulation:LEVEl:APPLY........ccceieieieieeeeeeeeeeeeeeeeeeeeeeeeeaennaaaes 79
[:SOURce<hw>]:REGenerator:SIMulation:LEVel:UPDated[:STATUS]?......cceiriiuiiinieeieeeeeennees 80
[:SOURce<hw>]:REGenerator:SIMulation:LEVel:VALIA[:STATUS] ?.....uuuuuuaaaaieeeeeeeeeeeeeeeeeeeeees 80

[:SOURce<hw>]:REGenerator:SIMulation:CALibration:MODE <CalMode>

Sets how the system latency is estimated.

Parameters:

<CalMode> MANual | AUTomatic
AUTomatic mode can be used only if a R&S FSW is connected
to the R&S SMW200A.
*RST: AUTomatic

Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "System Latency Calibration" on page 35

[:SOURce<hw>]:REGenerator:SIMulation:CALibration:LAEX
Triggers system latency calibration.

Example: See [ :SOURce<hw>] :REGenerator:SIMulation:
CALibration:CORRection on page 77.

Usage: Event

Manual operation: See "Execute" on page 35

[:SOURce<hw>]:REGenerator:SIMulation:LATency[:BZ] <BlindZone>

Sets the system latency value manually.

Parameters:
<BlindZone> float
Range: 0 to 3000
Increment: 0.01
*RST: 2000
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "System Latency (Blind Zone/ BZ)" on page 36

[:SOURce<hw>]:REGenerator:SIMulation:CALibration:URANge
<UseUnderRange>

Allows you to simulate objects at a range closer than 2.1 km.

Parameters:
<UseUnderRange> 1| ON |0 |OFF

*RST: 0
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Example: SOURcel:REGenerator:SIMulation:CALibration:MODE MAN
SOURcel:REGenerator:SIMulation:CALibration:URANge 0
SOURcel :REGenerator:0BJectl2:TYPE STAT
SOURcel :REGenerator:0BJectl2:RANGe:STARt 1300
SOURcel:REGenerator:0BJectl2:RANGe:STARE?
// 2400
// Range min [m] = 2400 = BZ + 300

SOURcel:REGenerator:SIMulation:CALibration:URANge 1
SOURcel :REGenerator:SIMulation:LATency:BZ 1000
SOURcel:REGenerator:0BJectl2:RANGe:STARt 1300
SOURcel :REGenerator:0BJectl12:RANGe: STAREL?

// 1300

// Range min [m] = 1300 = 1000 + 300

SOURcel:REGenerator:SIMulation:CALibration:MODE AUT
SOURcel:REGenerator:SIMulation:LATency:BZ?

// 1900

SOURcel :REGenerator:SIMulation:CALibration:CORRection -100
SOURcel:REGenerator:SIMulation:CALibration:URANge 0
SOURcel:REGenerator:0BJectl2:RANGe:STARt 1300
SOURcel :REGenerator:0BJectl12:RANGe: STARt?

// 2100

// Range min [m] = 2100 = BZ + 300 + CORRection
SOURcel:REGenerator:SIMulation:CALibration:URANge 1
SOURcel:REGenerator:0BJectl2:RANGe:STARt 1000
SOURcel :REGenerator:0BJectl12:RANGe: STAREL?

// 2100

// no effect on the min Range value

Manual operation: See "Use Underrange" on page 36

[:SOURce<hw>]:REGenerator:SIMulation:CALibration[:STATe]?
Queries the status of the automatic system calibration process.

Return values:
<CalibrationStat> FAILed | SUCCess

Example: See [:SOURce<hw>] :REGenerator:SIMulation:
CALibration:CORRection on page 77.

Usage: Query only

Manual operation: See "Calibration Valid" on page 35

[:SOURce<hw>]:REGenerator:SIMulation:CALibration:CORRection <CorrValue>

Adds a correction to the automatically estimated system latency value.
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Parameters:
<CorrValue> float
Range: -100 to 100
Increment: 0.01
*RST: 0
Exarnple: SOURcel :REGenerator:SIMulation:CALibration:MODE AUTomatic

SOURcel :REGenerator:SIMulation:CALibration:LAEX
SOURcel:REGenerator:SIMulation:CALibration:STATe?

// succ
SOURcel:REGenerator:SIMulation:CALibration:CORRection 1

Manual operation: See "Correction Value" on page 36

[:SOURce<hw>]:REGenerator:SIMulation:MINRange[:STATe] <State>

Enables the simulation of delays that are shorter than the system latency (1 < tgz).

Parameters:
<State> 1]ON| 0| OFF
*RST: 0
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Use Radar Range Ambiguity to reduce Min. Range"
on page 36

[:SOURce<hw>]:REGenerator:SIMulation:CONNector <Connector>

Queries the instrument connector used to set the frequency [ : SOURce<hw>] :
REGenerator:SIMulation:FREQuency

Parameters:

<Connector> RFA | RFB | BBMM1 | BBMM2 | IQOUT1 | IQOUT2 | FAD1 |
FAD2 | FAD3 | FAD4 | DEF
*RST: RFA

Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Dedicated Connector" on page 38

[:SOURce<hw>]:REGenerator:SIMulation:FREQuency <Frequency>

Queries the RF frequency that is used for the calculation of the Doppler shift and the
PRy

Parameters:
<Frequency> float

Range: 100E3 to 100E9
Increment: 0.01
*RST: 0
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Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Dedicated Frequency" on page 37

[:SOURce<hw>]:REGenerator:SIMulation:ANALyzer:FREQuency:APPLy

Sets the analyzer frequency.

The command can be used only if a R&S FSW is connected to the R&S SMW200A.
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Event

Manual operation: See "Set Frequency on Analyzer" on page 38

[:SOURce<hw>]:REGenerator:SIMulation:ANALyzer:STATus
Queries the frequency status.

The command can be used only if a R&S FSW is connected to the R&S SMW200A.

Parameters:
<Status> VALid | UPDated
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Set Frequency on Analyzer" on page 38

[:SOURce<hw>]:REGenerator:SIMulation:LEVel? <Level>

Queries the calculated level value.

Parameters:
<Level> float
Range: -541 to 591
Increment: 0.01
*RST: n.a. (no preset. default: -30)
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "Level for Simulation" on page 37

[:SOURce<hw>]:REGenerator:SIMulation:LEVel:APPLy

Sets the output level at the dedicated connector to the calculated level. To query the
calculated level, use the command [ : SOURce<hw>] :REGenerator:SIMulation:

LEVel?.
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Event

Manual operation: See "Adjust Dedicated Level" on page 37
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[:SOURce<hw>]:REGenerator:SIMulation:LEVel:UPDated[:STATus]? <Status>

Queries whether the current output level at the dedicated connector is equal to the cal-
culated level.

To query the calculated level, use the command [ : SOURce<hw>] :REGenerator:
SIMulation:LEVel?.

Parameters:

<Status> 1|ON | 0| OFF

Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "Adjust Dedicated Level" on page 37

[:SOURce<hw>]:REGenerator:SIMulation:LEVel:VALid[:STATus]? <Status>

Queries whether the calculated output level is within the permissible value range for
the dedicated connector.

Parameters:

<Status> 1|ON |0 | OFF

Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "Adjust Dedicated Level" on page 37

5.6 Object configuration commands

[:SOURce<hw>]:REGenerator:OBJect: CATAlOg?......ceeeuriireeruiuiaaaaaaeeeeeeeeeeeaeaeeeeeeeeeeeeenenennns 81
[:SOURce<hw>]:REGenerator:OBJect<Ch>:STORE......ccceeeieeeieeeeeeeieeeeeeeeeeeieieieine e s 81
[:SOURce<hw>]:REGenerator:OBJect<Ch>:LOAD..........cceieriiiiiiiieeeeeeeriee e e e eeeree e e e e eear s 81
[:SOURce<hw>]:REGenerator:OBJect:COPY:SOURCE........ccceetruuieeeeeiieriiieeeeeeenriieeeeseeennnnnns 82
[:SOURce<hw>]:REGenerator:OBJect:COPY:DESTINAtION........cevveeieeeeeriieeeeeeeeeiee e e e, 82
[:SOURce<hw>]:REGenerator:OBJect:COPY:EXECULE.....cc.uieieeeiieiiieeeeeeieeeeeeeeeeie e e e e eeens 82
[:SOURce<hw>]:REGenerator:OBJect<Ch>:NAME..........ccccuceiereririiriiieeeeeeee e e e e e e e e eeeens 82
[:SOURce<hw>]:REGenerator:OBJect<Ch>:TYPE...........ccccetiieieeeeeeeeeeeeeeieene e 83
[:SOURce<hw>]:REGenerator:OBJect<Ch>:SIMMOUE...........ceevrrrurmrmniiieieieieeeeeeeeeeeeeereeeeeens 83
[:SOURce<hw>]:REGenerator:OBJect<ch>:POWEIRX........cccceieriiiiiiiieieeeeeeiieee e 83
[:SOURce<hw>]:REGenerator:OBJect<ch>:POWer:RX:DEDication...........cccceeeeeereevreereneennnn. 84
[:SOURce<hw>]:REGenerator:OBJect<ch>:POWer:RX:STARL?.......ccuveieeeiieriieeeeeeeeeveeeeeees 84
[:SOURce<hw>]:REGenerator:OBJect<ch>:POWEer:RX:END?......ccceeeirieriieeeeeeinieeeeeeeeinn 84
[:SOURce<hw>]:REGenerator:OBJect<ch>:RANGE:STARL.....ccituiiieiiiiiieiiiiecreeee e 85
[:SOURce<hw>]:REGenerator:OBJect<ch>:RANGE:END.........cccuiiiiiiiiiiiiiiceiceeee e 85
[:SOURce<hw>]:REGenerator:OBJect<ch>:0OVELOCItY........ccceereerieriieieeeeeiiiee e eeeeiieeeeeeeeenns 85
[:SOURce<hw>]:REGenerator:OBJect<Ch>:DIRECHON..........cevvueereeiiiriiiieeeeeerieeeeeeeeeieeeeaens 85
[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:MODEL.........cccueeereereerriieeeeeiiiieeeeeeeeernnn. 85
[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:MEAN..........cceuureiirieriiiie i eeeeeeiee e e e eeannanns 86
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[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:PEAK........cccceeeitiuuieiieeeeiiiie e eeeeeies e e eeeeenn 86
[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:TCOVEIrage........ceeerrruuiereereernniereerernnaneaans 86
[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:SPER............uuuuuuiiiaaaaaieeeeeeeeeeeeeeeeeeeeeeenees 86
[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:UPINterval?...........ccceeeiiriiriiiiiiinicrniceeees 87
[:SOURce<hw>]:REGenerator:OBJect<ch>:HOLD:OFF........cccceeveiiuuieiieeieeiieeeeeeeeeree e eeens 87
[:SOURce<hw>]:REGenerator:OBJect<ch>:TIME:TOENd?.........cccoeeeerririieieeeeeriieeee e 87
[:SOURce<hw>]:REGenerator:OBJect<ch>:PHASE[:OFFSet]......cccevueeeeiiieriiieeeeeeeeieeeeeeeeenen 88
[:SOURce<hw>]:REGenerator:OBJect<ch>:FEPNUMDEI?........c.ccceerruiieieieeiiiieeeeeeeeice e eeeens 88
[:SOURce<hw>]:REGenerator:OBJect:ULISt:CATAlOg?. ....cceuuruieeeeeeiniieeeeeeeeiee e e e e eeeaeeeeeeees 88
[:SOURce<hw>]:REGenerator:OBJect<ch>:ULISt:SELECE..........ccevreriiirieiiiiiiiiiceaeaeee e 88
[:SOURce<hw>]:REGenerator:OBJect<Ch>:ULISt:STATE.......uurureruiiiieieieeeeeeeeeeeeeeeereeeeeeesenes 89

[:SOURce<hw>]:REGenerator:OBJect:CATalog?

Queries files with object setting in the default directory. Listed are files with the file
extension *.reg obj.

Return values:
<FileNames> <filename1>,<filename2>,...
Returns a string of file names separated by commas.

Exarnple: SOURcel :REGenerator:0BJect:CATalog?
// Obi2
SOURcel:REGenerator:0BJect2:STORe "/var/user/MovObj 5 10 100"
SOURcel :REGenerator:0BJect:CATalog?
// MovObj 5 10 100, Obj2
SOURcel:REGenerator:0BJect3:LOAD "/var/user/MovObj 5 10 100"

Usage: Query only

Manual operation: See "Load/Save Object" on page 40

[:SOURce<hw>]:REGenerator:OBJect<ch>:STORe <Filename>

Stores the current settings into the selected file; the file extension (* . reg _obj)is
assigned automatically.

Setting parameters:

<Filename> string

Example: See [:SOURce<hw>] :REGenerator:0BJect:CATalog?
on page 81

Usage: Setting only

Manual operation: See "Load/Save Object" on page 40

[:SOURce<hw>]:REGenerator:OBJect<ch>:LOAD <Filename>

Loads the selected file from the default or the specified directory. Loaded are files with
extension *.reg obj.
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Setting parameters:

<Filename> string

Example: See [ :SOURce<hw>] :REGenerator:0BJect:CATalog?
on page 81

Usage: Setting only

Manual operation: See "Load/Save Object" on page 40

[:SOURce<hw>]:REGenerator:OBJect:COPY:SOURce <Source>

Selects the object whose settings are copied.

Parameters:
<Source> 11213|415|6|7|8[9]11]12]10
*RST: 1
Example: See [:SOURce<hw>] :REGenerator:0BJect:COPY:

EXECute on page 82

Manual operation: See "Object # of 12" on page 39

[:SOURce<hw>]:REGenerator:0OBJect:COPY:DESTination <Destination>

Sets the object whose settings are overwritten.

Parameters:
<Destination> ALL|1[2|3]4|15|6]|7|8]9|12]11]10
*RST: 2
Example: See [:SOURce<hw>] :REGenerator:0BJect:COPY:

EXECute on page 82.

Manual operation: See "Copy to" on page 39

[:SOURce<hw>]:REGenerator:0OBJect:COPY:EXECute
Copies the settings of one selected object to the other one.

Exarnple: SOURcel :REGenerator:0BJect : COPY:SOURce 2
SOURcel :REGenerator:0BJect:COPY:DESTination 3
SOURcel :REGenerator:0BJect : COPY :EXECute

Usage: Event

Manual operation: See "Copy" on page 40

[:SOURce<hw>]:REGenerator:0OBJect<ch>:NAME <Name>
Enter a symbolic name.

Parameters:
<Name> string
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Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Object Name" on page 40

[:SOURce<hw>]:REGenerator:OBJect<ch>:TYPE <Type>
Sets the object type or disables it.

Parameters:
<Type> OFF | STATic | MOVing | SMOVing
*RST: STAT for 1st object, else OFF
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Object Type" on page 40

[:SOURce<hw>]:REGenerator:OBJect<ch>:SIMMode <Mode>

Describes how the object moves.

Parameters:
<Mode> ROUNdtrip | ONEWay | CYCLic
*RST: ROUN(dtrip
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Simulation Mode" on page 40

[:SOURce<hw>]:REGenerator:0OBJect<ch>:POWer:RX <RadarPowerRx>

In [ :SOURce<hw>] :REGenerator:RADar: POWer :MODE MANual mode, sets the Rx
power of each object.

Parameters:
<RadarPowerRx> float
Range: -145 to 30
Increment: 0.01
*RST: 0
Example: See [:SOURce<hw>] :REGenerator:RADar : POWer : MODE
on page 73

Manual operation: See "Radar Rx Power (Start)" on page 41
See "Radar Rx Power" on page 43
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[:SOURce<hw>]:REGenerator:OBJect<ch>:POWer:RX:DEDication <Dedication>

In [ :SOURce<hw>] :REGenerator:RADar : POWer : MODE MANual mode and for
moving objects, defines how to interpret the value Prx set with the command | :
SOURce<hw>] :REGenerator:0BJect<ch>:POWer :RX.

Parameters:
<Dedication> STARt | END | ALL
STARt
PRx,jStartRange = I:)RX
END
PRx,jEndRange = Prx
ALL
Prx, jStartRange — Pry, jEndRange = Prx
*RST: ALL
Example: SOURcel:REGenerator:RADar: POWer :MODE MAN

SOURcel :REGenerator:0BJectl:TYPE MOV

SOURcel :REGenerator:0BJectl:RANGe:STARt 5000
SOURcel:REGenerator:0BJectl :RANGe:END 4000
SOURcel :REGenerator:0BJectl:POWer:RX 10

SOURcel:REGenerator:0BJectl:POWer:RX:DEDication END
SOURcel:REGenerator:0BJectl:POWer:RX:STARt?

// 6.12359947967774
SOURcel:REGenerator:0BJect]l:POWer:RX:END?

// 10

SOURcel:REGenerator:0BJectl:POWer:RX:DEDication ALL
SOURcel:REGenerator:0BJectl:POWer :RX:STARt?

// 10

SOURcel:REGenerator:0BJectl:POWer:RX:END?

// 10

Manual operation: See "Radar Rx Power Dedicated to" on page 43

[:SOURce<hw>]:REGenerator:OBJect<ch>:POWer:RX:STARt?
[:SOURce<hw>]:REGenerator:OBJect<ch>:POWer:RX:END?

Queries the radar Rx power Pg,.

Return values:
<RadarPowerRxEnd> float

Range: -465 to 578

Increment: 0.01

*RST: -77.52
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only
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Manual operation: See "Radar Rx Power (End)" on page 41

[:SOURce<hw>]:REGenerator:OBJect<ch>:RANGe:STARt <RangeStart>
[:SOURce<hw>]:REGenerator:0OBJect<ch>:RANGe:END <RangeEnd>

Sets the distance between the object and the radar.

Parameters:
<RangeEnd> float
Range: 2100 to 10000000
Increment: 0.1
*RST: 5000 (RANGe:STARt) / 4000 (RANGe:END)
Default unit: km
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "End Range" on page 42

[:SOURce<hw>]:REGenerator:0BJect<ch>:OVELocity <ObjectVelocity>
Sets the speed of a moving object.

Parameters:
<ObjectVelocity> float

Range: 0.001 to 1.5E11
Increment: 0.001

*RST: 100

Default unit: m/s

Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Object Velocity" on page 42

[:SOURce<hw>]:REGenerator:OBJect<ch>:DIRection <Direction>

Sets the object direction of a static+tmoving object.

Parameters:
<Direction> APPRoaching | DEParting
*RST: APPRoaching
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Direction" on page 42

[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:MODel <Model>
Set the model that describes the radar cross-section (PCS) of the object.

Parameters:
<Model> SWEO | SWE1 | SWE2 | SWE3 | SWE4

*RST: SWEO
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Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "RCS Model" on page 47

[:SOURce<hw>]:REGenerator:0OBJect<ch>:RCS:MEAN <Mean>

Sets the mean RCS value required for the RCS calculation.

Parameters:
<Mean> float
Range: -60 to 100
Increment: 0.1
*RST: 10
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Mean RCS" on page 47

[:SOURce<hw>]:REGenerator:0OBJect<ch>:RCS:PEAK <RcsPeak>
Sets the peak RCS value required for the RCS calculation.

Parameters:
<RcsPeak> float
Range: -60 to 100
Increment: 0.01
*RST: 14.77
Example: See Example"Configuring RCS swerling model" on page 66.

Manual operation: See "Peak RCS" on page 47

[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:TCOVerage <TestCoverage>

Sets the test coverage.

Parameters:
<TestCoverage> float
Range: 0.01 to 99.99
Increment: 0.01
*RST: 95
Example: See Example"Configuring RCS swerling model" on page 66.

Manual operation: See "Test Coverage" on page 48

[:SOURce<hw>]:REGenerator:0OBJect<ch>:RCS:SPER <RcsSimPeriod>

Sets the interval in that the swerling random sequence is repeated.
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Parameters:
<RcsSimPeriod> float
Range: 3.74742E-5 to 3600
Increment: 1E-5
*RST: 10
Example: See Example"Configuring RCS swerling model" on page 66.

Manual operation: See "Simulation Period" on page 48

[:SOURce<hw>]:REGenerator:0OBJect<ch>:RCS:UPINterval?
Queries how often a new swerling random value is created.

Return values:
<RcsUpdatelnterv>  float

Range: 3.74742E-5 to 3600
Increment: 1E-5

*RST: 1E-4
Example: See Example"Configuring RCS swerling model" on page 66.
Usage: Query only

Manual operation: See "Update Interval” on page 48

[:SOURce<hw>]:REGenerator:OBJect<ch>:HOLD:OFF <HoldOff>

Enters a time delay form the simulation start time to the moment at that an object
appears for the first time.

Parameters:
<HoldOff> float
Range: 0 to 35999.999
Increment: 0.001
*RST: 0
Default unit: s
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Object Hold Off" on page 42

[:SOURce<hw>]:REGenerator:0OBJect<ch>:TIME:TOENd?

Queries the time it takes that the object moves from its start to its end range position.
Return values:

<TimeToEnd> float

Range: 0 to 1E15
Increment: 0.001
*RST: 0

Default unit: s
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Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "Time to Reach End Range" on page 41

[:SOURce<hw>]:REGenerator:0OBJect<ch>:PHASe[:OFFSet] <Offset>

Sets a phase offset between the transmitted pulse and the echo signal.

Parameters:
<Offset> float
Range: 0 to 359.9
Increment: 0.1
*RST: 0
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Phase Offset" on page 42

[:SOURce<hw>]:REGenerator:0OBJect<ch>:FEPNumber?
Queries the number of the first pulse for that an echo signal is generated.

Return values:
<FirstEchoToPuls> integer

Range: 0 to 100E6

*RST: 0
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "First Echo to Pulse#" on page 43

[:SOURce<hw>]:REGenerator:0OBJect:ULISt:CATalog?

Queries files with user setting in the default directory. Listed are files with the file exten-
sion *.reg list.

Return values:
<FileNames> <filename1>,<filename2>,...

Returns a string of file names separated by commas.
Example: See Chapter 5.1, "Programming example", on page 63.
Usage: Query only

Manual operation: See "User List" on page 44

[:SOURce<hw>]:REGenerator:OBJect<ch>:ULISt:SELect <UserListSelect>

Loads the selected list from the default or the specified directory. Loaded are files with
extension *.reg list.
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® Query the existing list with [ : SOURce<hw>] :REGenerator:0BJect :ULISt:
CATalog?

® Apply the list with [ : SOURce<hw>] :REGenerator:0BJect<ch>:ULISt:STATe

Suffix:
<ch> 1,2,3,7,8,9
Object number
Parameters:
<UserListSelect> "<filename>"
Filename or complete file path; file extension can be omitted.
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "User List" on page 44

[:SOURce<hw>]:REGenerator:0OBJect<ch>:ULISt:STATe <UserListState>
Enables the selected list.

® Query the existing list with [ : SOURce<hw>] :REGenerator:0BJect :ULISt:

CATalog?
® | oad the list with [ : SOURce<hw>] :REGenerator:0BJect<ch>:ULISt:
SELect
Suffix:
<ch> 1,2,3,7,8,9
Object number
Parameters:
<UserListState> OFF|ON|1]0
*RST: OFF
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Active" on page 46

Preview diagram commands

[:SOURce<hw>]:REGenerator:DIAGramM:TYPE. ....cccccieieeie e eeeee ettt e e e e e e 89

[:SOURce<hw>]:REGenerator:DIAGram:TYPE <Type>
Sets the diagram type.

Parameters:
<Type> VELocity | POWer
*RST: VELocity
Example: See Chapter 5.1, "Programming example", on page 63.

Manual operation: See "Diagram Type" on page 50
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Glossary: Terms and abbreviations

ARB: Arbitrary Waveform Generator

An 1/Q modulation source forming an integral part of the supported signal generators.
The ARB allows the playback and output of any externally calculated modulation signal
in the form of waveform file as well as the generation of multi carrier or multi segment
signals from waveform files.

AWGN: Additive white gaussian noise

BW: Bandwidth

BZ: Blind zone
The minimum required distance to the object so that it can be detected.

DUT: Device under test
EIRP: Equivalent isotopically radiated power

FFT: Fast Fourier transform

FM: Frequency modulation

Gain: Antenna gain is a measure of the antenna's ability to concentrate electromag-
netic energy in a narrow beam.

GUI: Graphical User Interface

PRF: Pulse repetition frequency

PRI: Pulse repetition interval
Defines the overall time of a pulse cycle.

PRT: Pulse repetition time

PW: Pulse width
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R
RADAR: Radio Detecting and Ranging
RCS: Radar cross section, RCS or o
The RCS is a measure of the energy that an object intercepts and scatters back
towards the radar.
RUT: Radar under test
\'}

VSG: Vector Signal Generator
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Glossary: Publications and references

Symbols
[1]: Rohde & Schwarz
Application note 1TMA127: "Introduction to Radar System and Component Tests"

[2]: Rohde & Schwarz
White Paper 1MA239: "Radar Waveforms for A&D and Automotive Radar"

[3]: Rohde & Schwarz
R&S FSW user manual available for download from the Rohde & Schwarz website, on
the R&S FSW product page at https://www.rohde-schwarz.com/product/FSW.html

[4]: Rohde & Schwarz

R&S SMW200A user manual available for download from the Rohde & Schwarz web-
site, on the R&S SMW200A product page at https://www.rohde-schwarz.com/product/
SMW200A.html
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List of commands

[:SOURCce<hw>]:REGENErator:CATAlOG?. ......cuiiiiieiie ettt ettt 67
[:SOURce<hw>]:REGenerator:DIAGram:TYPE. .......c.ooiiiiiiiii et 89
[:SOURCe<hW>]:REGENEratOr:LOAD........ccutiie ettt et e et e e e e e e e s are e e s e e e anaeaeesaeas 67
[:SOURce<hw>]:REGenerator:OBJect: CATAIOG?. .......coiiiiiieiiieiiee ettt 81
[:SOURce<hw>]:REGenerator:OBJect: COPY:DESTINAtION. .......ccciiiiiiiiiiieiie e 82
[:SOURce<hw>]:REGenerator:OBJect:COPY:EXECULE..........ccueeiiiiieiiiie et 82
[:SOURce<hw>]:REGenerator:OBJect: COPY:SOURCE...........ccoouiiiiiiiiaiie et 82
[:SOURce<hw>]:REGenerator:OBJect:ULISt:CATAIOG?........cciiiiiiiiiiiie it 88
[:SOURce<hw>]:REGenerator:OBJect<Ch>:DIRECLON............cccueeiiiiiieiiiii e 85
[:SOURce<hw>]:REGenerator:OBJect<ch>:FEPNumber?... ....88
[:SOURce<hw>]:REGenerator:OBJect<Ch>:HOLD:OFF ..........ccciiiiiiiiiiie e 87
[:SOURce<hw>]:REGenerator:OBJect<Ch>:LOAD..........cccoiiiiiiie ettt e e e eerae e 81
[:SOURce<hw>]:REGenerator:OBJect<Ch>:NAME............ccoiiiiiii et 82
[:SOURce<hw>]:REGenerator:OBJect<Ch>:0OVELOCItY.........cc.ceiiiiiiiiiiiiieie e 85
[:SOURce<hw>]:REGenerator:OBJect<ch>:PHASE[:OFFSEt].......cc.ccciiiiiiiiiic e 88
[:SOURce<hw>]:REGenerator:OBJect<Ch>:POWErRX..........cccoiiiiiiiiiiiiiieiceiee e 83
[:SOURce<hw>]:REGenerator:OBJect<ch>:POWer:RX:DEDication.... ....84
[:SOURce<hw>]:REGenerator:OBJect<ch>:POWErRX:END?........cccooiiiiiiiieeiiee e 84
[:SOURce<hw>]:REGenerator:OBJect<ch>:POWer:RX:STARL?......c.coiiiiiiiecienee e 84
[:SOURce<hw>]:REGenerator:OBJect<Ch>:RANGEEND...........ccccciiiiiiiiiiii s 85
[:SOURce<hw>]:REGenerator:OBJect<ch>:RANGE:STARL........cccoiiiiiii et 85
[:SOURce<hw>]:REGenerator:OBJect<Ch>:RCS:MEAN..........cocoiiiiiiiiiiieie s 86
[:SOURce<hw>]:REGenerator:OBJect<Ch>:RCS:MODAEL............ccceiiiiiiiiiiiiie e 85
[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:PEAK

[:SOURce<hw>]:REGenerator:OBJect<Ch>:RCS:SPER.........cccccciiiiiiiiiiiecc e 86
[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:TCOVErage...........cccceiiieiiiiieiiiieie e 86
[:SOURce<hw>]:REGenerator:OBJect<ch>:RCS:UPINterval?...........ccceeoiiiiiiiiic et 87
[:SOURce<hw>]:REGenerator:OBJect<Ch>:SIMMOUE............cccoiiiiriiiiiiiiieie et 83
[:SOURce<hw>]:REGenerator:OBJect<Ch>:STORE........ccccoeiiiiiiiiiiiie ittt 81
[:SOURce<hw>]:REGenerator:OBJect<ch>:TIME:TOENI?..........ccoiiiiiiiiiee et 87
[:SOURce<hw>]:REGenerator:OBJect<Ch>:TYPE..........c.coiiiiiiiii ittt 83
[:SOURce<hw>]:REGenerator:OBJect<Ch>:ULISt:SELECL..........c.cooiiiiiiiiiiiieeeec e 88
[:SOURce<hw>]:REGenerator:OBJect<Ch>:ULISt:STATE........ccoiiuiie et 89
[:SOURce<hw>]:REGENErator:PRESE!..........coiiiiiii s 67
[:SOURce<hw>]:REGenerator:RADar:ANALyzer:POWer:APPLy... e 15
[:SOURce<hw>]:REGenerator:RADar:ANALyzer:POWeEr: ATTENUALON..........ccciiiiiiiieiieeiie et 74
[:SOURce<hw>]:REGenerator:RADar:ANALyzer:POWer:REFerence?...........ccccoviiriiiiiiiiieiiccee e 74
[:SOURce<hw>]:REGenerator:RADar ANALYZENSTATUS?......uiiiieiiieiie ettt 75
[:SOURce<hw>]:REGenerator:RADar:ANTENNA:GAINIRX........cooiiiiiiiee e 73
[:SOURce<hw>]:REGenerator:RADar:ANTENNA:GAIN:TX......cooiiiiiiieiie e 73
[:SOURce<hw>]:REGenerator:RADar:ANTeNna:REG:GAIN:RX.........ooiiiiiiiieiiie e 73
[:SOURce<hw>]:REGenerator:RADar:ANTenna:REG:GAIN:TX.... 73
[:SOURce<hw>]:REGenerator:RADar:OTA:OFFSEL.........ooiiiiieiee e 74
[:SOURce<hw>]:REGenerator:RADar:POWEILOSS.........c.ooiiiiiiiii e 72
[:SOURce<hw>]:REGenerator:RADar:POWEIMODE...............ooouieiiiiie ettt 73
[:SOURce<hw>]:REGenerator:RADArPOWET:TX.......cooiiiiieiii ittt 72
[:SOURce<hw>]:REGeNerator:RADArTSETUP. ...ccuuiiiiiiii ettt 71
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[:SOURce<hw>]:REGenerator:RESTart: ARM:EXECute

[:SOURce<hw>]:REGenerator:RESTArt:EXECULE.........ccoiiiiiaiiiie ettt
[:SOURce<hw>]:REGenerator:RESTart:MODE............cooiiiiiiiiiiiie et
[:SOURce<hw>]:REGenerator:RESTart:RMODE?.........ccuuiieiiiee ettt e 70
[:SOURce<hw>]:REGenerator:RESTart:SOURCE..........oiiiiiiiiiiiie ettt a e 69
[:SOURce<hw>]:REGenerator:RESTart:STATIENUATION. ........ccuiiiiiiiiiii e 71
[:SOURce<hw>]:REGenerator:RESTart: SYNChronize[:STATE]........eeiiiuiee ettt 70
[:SOURce<hw>]:REGenerator:SIMulation:ANALyzer:FREQuUency:APPLY.........c.ccccccioiiiiiiiiiiiecee e 79
[:SOURce<hw>]:REGenerator:SIMulation:ANALYZErSTATUS. ......cocutiiiiiiieiee et
[:SOURce<hw>]:REGenerator:SIMulation:CALibration: CORRection. .
[:SOURce<hw>]:REGenerator:SIMulation: CALIbration:LAEX ..ot
[:SOURce<hw>]:REGenerator:SIMulation:CALibration:MODE..............cccciiiiiiiiiieiceeee e
[:SOURce<hw>]:REGenerator:SIMulation:CALibration:URANGE...........ccoiiiiiiiiiiieiie it
[:SOURce<hw>]:REGenerator:SIMulation: CALIbration[:STATE]?........uiiiiiie et 77
[:SOURce<hw>]:REGenerator:SIMulation:CONNECION. ..........couiiiiiiiieiie et 78
[:SOURce<hw>]:REGenerator:SIMulation:FREQUENCY..........ccuiiiiiiiiiiii it 78
[:SOURce<hw>]:REGenerator:SIMulation:LATENCY[:BZ]...........ooiiiiiiiiie e 76
[:SOURce<hw>]:REGenerator:SIMulation:LEVEIAPPLY.........ccc.iiii e
[:SOURce<hw>]:REGenerator:SIMulation:LEVel:UPDated[:STATus]?..
[:SOURce<hw>]:REGenerator:SIMulation:LEVel:VALIA[:STATUS] ?.......ooiiiieeiie et 80
[:SOURce<hw>]:REGenerator:SIMulation:LEVel?...........cooiiiiiii e 79
[:SOURce<hw>]:REGenerator:SIMulation:MINRANGE[:STATE].......cuiiiiiiiieiieaiie it 78
[:SOURce<hw>]:REGenerator:SIMulation:PRF ...t 72
[:SOURce<hw>]:REGenerator:SIMUulation:PRI...........cooiii e 72
[:SOURce<hw>]:REGenerator:SIMulation:SPERIOQ...............coiiiiiiiiie et 73
[:SOURCE<hW>]:REGENEIratOr:STORE. ... ..ottt e et e et e et e e e tbe e e ane e e e snseeeeanneeeannneaeanes 67
[:SOURce<hw>]:REGENErator:UNITIANGLE. ......cc.uiiiiiiii ittt
[:SOURce<hw>]:REGenerator:UNIT:LENGth.. .
[:SOURce<hw>]:REGEeNerator:UNIT:TIME........coo ettt e e e e e e e enes

[:SOURce<hw>]:REGenerator:UNIT:VELocity
[:SOURCE<hW>]:REGENEIrAtOr :STATE] ... .eieiiiiie ettt ettt ettt e et e et e e e st e e e e sbe e e e et eeeenbeeesnsaeeannaeeas 66
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Index

A
Additional attenuation ............cccccviieeeiiiii 30
Analyzer
External attenuator ............ccocoiieiieiiiiiee e 30
Reference level ........cooviiiiiiiiiieiceee e 30

Application cards
Application notes
Arm

LA Lo 1= PP RURPN 33
Automatic estimation

BliNd ZONE ... 35
B
Blind range

See blind zone, BZ ..........oooeiiiiieeiieieeeee e 36
BIrOCHUIES ... 8
BZ

BliNA ZONE ..o 36

REAUCE ... 36
Cc
Calibration

FailS oo

Unsuccessful ........
Calibration certificate
Closer objects

SENG e
Conducted tests
Conventions

SCPIl commands .........cccoeiiiiiiiiiiiiiieeesee e 63
Copy

Destination object ... 39

Object ....covvveennen.

Source object
D
Data ShEEtS ..ooovviiiiie e 8
Dedicated

[©70741 31 Te1 (o NSRRI 38

FreqQUENCY .....coiiiiiiiii e 37
Default Settings ......coceeieiiiiiiiiie e 27
Diagram

ODbJECES ..

Rx power over range .. .

Show range variation ..........ccccoeeeiviciiiiieneee e

Show Rx power variation ..........cccccccoiriieneciieeneeen 50
Documentation OVEIVIEW ...........cccooeeiiiiniiiiiieniecee s 7
Doppler frequency

AULOMALIC ...veeeeiiieeeee e 37
Doppler shift

Simulating VeloCity .........cccoviiiiiiiiiiiiiie e 42
E
ECNO tYPe i 40
Error

Calibration ..o 35
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Getting started ... 7
Graph
ODJECLS it 49

Installation ... 5
Instrument help .........ccccooeeens 7
Instrument security procedures ..........ccccoieiiiiiiieniieeeen 8

L

LED Ref. level
MEANING ..ottt 30

Mean RCS
RCS calculation ..o 47
Min. range
Detecting objects .........oocceeiiiiiiiiiii 36
SeHING e 36
Moving
Duration ...
Forth and back ...
ONE WAY ittt
Time to end PoSition .........ccceeeiiiiiiiiiicie e 41

o)

Object
ACHVE FrOM .o 42
Configuration .........ccocveiiiiiiiie 38
COPY ettt
Current ..
Diagram
Direction

Moving

NAME .o
Phase offset ....
Range, end ...
Range, start ..o

RCS manual value .........cccceeviiieeiiie e 43
RCS manual, dedicated t0 ..........ccevriiiiiiniiiiicies 43
Rx power, dedicated to ...
Rx power, value ..........cccociiiiiiiiiiice e
Save SettiNgS ....cceiiiiiiiiiiie i
Select to copy from
SHALIC evveeiie e
Time of appearing ........ccccceereiriieiiieiie e
Type
VEIOCITY .ot
Open source acknowledgment (OSA) ......cocvvvveriiiieennenne 8
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OTAESES i 27
P
Peak RCS

RCS calculation .........cccooeriiiiiiiiiee e 47
Power reflection area

SENG .veeeiieie e 28
Preset Settings .......cocveiiiiiiiii e 27
PRF

SettNG cveiiiiee e 29,43
PRI

SettiNG c.veiiiiee e 29, 48
Protect the input stage .........cccooeeiiiiiiiii 30
R
Radar range ambiguity ........cccceeiiiiiiiiiii e 36
Radar Rx power

ALend range .......oocoiiiiiiie

At start range ...
Range

SimuIating ...ooeeiee 41,42
RCS

MEAN .. 47

Model ... ... 47

Peak ..... .47

SEHING i 28
Ref. level

Seton analyzer ... 30
Ref. level analyzer

Calculation .........cccoiiiiiiii 30
REG

Definition ...

Start generation
Release notes .........
Restart

Event

Execute ...

Mode

REG

Source
RUT

Rx antenna gain ... 29

Rx protection ..... .13

System loss ...... .. 29

Tx antenna gain .29

TX power .............. .29
Rx to echo

Offset in phase ... 42
S
Safety INSrUCHIONS .......cocuiiiiiiiie e 8
Save/Recall

REG ..o 27
Scan period

SettiNG cveeiiiee e 30, 48
Scenario

Save/load settings
Security procedures ...

SErvice ManUal ........cceiiiiiiiiiiieeeee s
Signal delay

Simulating range ..... 41,42
Signal generation status ... ...33
Simulation start time ...... .27
SPECIfICAtIONS ....evvieeeieeeee e 8
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Simulation period
TESt COVErage ....coiuiiiiiiiiieiee e
Update interval ...

System latency
Automatic estimation
Calibration correction
Calibration method ...
Calibration status ..........cccceiiiiiiiiii e
REG processing time

T
Test setup
OTA diStANCe ...evvveeiiiieeee e 12
OVEFr CADIE .o 12
With @antennae .........ccoceveeiiiei i 12
TULOTIAIS et 8
U
USEr ManUAl ........cccvviiiiei e 7
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Velocity
Max calculation ..........ccceeeviiie e 42
Moving object .
VIEOS oottt
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