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Safety Instructions
Instrucciones de seguridad
Sicherheitshinweise
Consignes de sécurité

A WARNING

Risk of injury and instrument damage

The instrument must be used in an appropriate manner to prevent
electric shock, fire, personal injury or instrument damage.

Do not open the instrument casing.

Read and observe the "Basic Safety Instructions" delivered as
printed brochure with the instrument.

Read and observe the safety instructions in the following sections.
Note that the data sheet may specify additional operating conditions.

Keep the "Basic Safety Instructions" and the product documentation
in a safe place and pass them on to the subsequent users.

A ADVERTENCIA

Riesgo de lesiones y danos en el instrumento

El instrumento se debe usar de manera adecuada para prevenir
descargas eléctricas, incendios, lesiones o dafios materiales.

1171.1307.42 - 05

No abrir la carcasa del instrumento.

Lea y cumpla las "Instrucciones de seguridad elementales”
suministradas con el instrumento como folleto impreso.

Lea y cumpla las instrucciones de seguridad incluidas en las
siguientes secciones. Se debe tener en cuenta que las
especificaciones técnicas pueden contener condiciones adicionales
para su uso.

Guarde bien las instrucciones de seguridad elementales, asi como
la documentacion del producto, y entréguelas a usuarios
posteriores.



A WARNUNG

Gefahr von Verletzungen und Schaden am Gerat

Betreiben Sie das Gerat immer ordnungsgemalfd, um elektrischen
Schlag, Brand, Verletzungen von Personen oder Gerateschaden zu
verhindern.

Offnen Sie das Gerategehause nicht.

Lesen und beachten Sie die "Grundlegenden Sicherheitshinweise",
die als gedruckte Broschure dem Gerat beiliegen.

Lesen und beachten Sie die Sicherheitshinweise in den folgenden
Abschnitten; moglicherweise enthalt das Datenblatt weitere
Hinweise zu speziellen Betriebsbedingungen.

Bewahren Sie die "Grundlegenden Sicherheitshinweise" und die
Produktdokumentation gut auf und geben Sie diese an weitere
Benutzer des Produkts weiter.

A AVERTISSEMENT

Risque de blessures et d'endommagement de I'appareil

L'appareil doit étre utilisé conformément aux prescriptions afin d'éviter
les électrocutions, incendies, dommages corporels et matériels.
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N'ouvrez pas le boitier de I'appareil.

Lisez et respectez les "consignes de sécurité fondamentales"
fournies avec I'appareil sous forme de brochure imprimée.

Lisez et respectez les instructions de sécurité dans les sections
suivantes. Il ne faut pas oublier que la fiche technique peut indiquer
des conditions d’exploitation supplémentaires.

Gardez les consignes de sécurité fondamentales et la
documentation produit dans un lieu sir et transmettez ces
documents aux autres utilisateurs.



Safety instructions for rechargeable lithium ion
batteries

Risk of serious personal injury or even death.

A WARNING

You must fully observe the following instructions in order to
avoid serious personal injury — or even death — due to an
explosion and/or fire.

1. Do not dismantle, open or crush the batteries or drop them from a great height. If
mechanical damage occurs, there is a risk that chemicals may be released. Gases
that are released can cause breathing difficulties. Immediately ventilate the area and
in serious cases consult a doctor.

Irritation can occur if the chemicals that are released come in contact with the skin or
eyes. If this happens, immediately and thoroughly rinse the skin or eyes with water
and consult a doctor.

2. Do not expose cells or batteries to heat or fire. Do not store them in direct sunlight.
If overheating occurs, there is the risk of an explosion or a fire, which can lead to
serious personal injuries.

3. Keep the batteries clean and dry. If the terminals become soiled, clean them with a
dry, clean cloth.

4. Charge the batteries prior to using them.
Only use the appropriate Rohde & Schwarz charger to charge the batteries. See the
device manual or data sheet for the exact designation of the charger.
If the batteries are improperly charged, there is a risk of explosion, which can cause
serious personal injury.

5. The charging temperature must be between 0 °C and 45 °C
(see manual for information on possible restrictions).

6. Discharging may take place only at temperatures between 0 °C and 50 °C
(see manual for information on possible restrictions).

7. Only charge batteries until they are fully charged. Frequent overcharging can reduce
the battery lifetime.

8. Remove the battery from the device when the battery is not being used. Following a
longer period of storage, it may be necessary to charge and discharge the battery
several times in order to obtain the full capacity.

9. Only use the battery with designated Rohde & Schwarz devices. See the device
manual for details.

10.Do not dispose of the batteries with unsorted municipal waste. The batteries must be
collected separately. After the end of their life, dispose of the batteries at a suitable
collection point or via a Rohde & Schwarz customer service center.

EU labeling for batteries and secondary cells

11.Follow the transport stipulations of the carrier (IATA-DGR, IMDG-Code, ADR, RID)
when returning lithium batteries to Rohde & Schwarz subsidiaries.

12.Keep this safety information for future reference.
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Instrucciones de seguridad
para baterias recargables de ion litio

Posibilidad de lesiones graves que en determinadas
circunstancias puede causar la muerte.

[ A ADVERTENCIA |

Tenga en cuenta los siguientes avisos en caso de explosién y/o
incendio para impedir lesiones graves en personas que, en
determinadas circunstancias, podrian incluso causar la muerte.

1. No desarme las baterias, no las abra, no las triture ni las deje caer desde una gran
altura.
En caso de daios mecanicos existe el riesgo de salida de sustancias quimicas.
En caso de salida de gases pueden producirse dificultades respiratorias. Ventile
inmediatamente la habitacién y acuda a un médico en casos graves.
Si sustancias quimicas provenientes de la bateria entran en contacto con la piel o
los ojos pueden producirse irritaciones. Enjuague en estos casos la piel y los ojos
inmediatamente con abundante agua y acuda a un médico.

2. No exponga las celdas o baterias al calor ni al fuego. No las almacene bajo la luz
solar directa. En caso de sobrecalentamiento existe peligro de explosion o de
incendio, lo que puede provocar lesiones graves en personas.

3. Mantenga las baterias limpias y secas. Si los conectores estan sucios, limpielos con
un pafio seco y limpio.

4. Cargue las baterias antes de su uso.
Solamente esta permitido cargar la bateria con el correspondiente cargador de
Rohde & Schwarz. Consulte en el manual o en las especificaciones técnicas del
equipo la denominacion exacta del cargador.
Si las baterias se cargan de forma incorrecta existe peligro de explosion, lo que
podria causar lesiones graves en personas.

5. Latemperatura de carga debe encontrarse entre 0 °C y 45 °C
(consulte el manual para posibles restricciones).

6. La descarga solamente puede efectuarse entre 0 °C y 50°C
(consulte el manual para posibles restricciones).

7. Cargue las baterias solamente el tiempo necesario hasta que se hayan cargado por
completo. La sobrecarga frecuente reduce la vida util de la bateria.

8. Extraiga la bateria del equipo si no se va a utilizar. Después de un periodo de
almacenamiento prolongado puede ser necesario cargar y descargar varias veces la
bateria para recuperar su capacidad completa.

9. Utilice la bateria exclusivamente con los equipos Rohde & Schwarz
correspondientes. Consulte para ello el manual del equipo.

10.No elimine las baterias junto con los residuos urbanos sin clasificar, sino por
separado. Para eliminar la bateria una vez finalizada su vida util, dirijase a un punto
de recogida de residuos adecuado o a una oficina de representacion de
Rohde & Schwarz.
Etiquetado de la UE para baterias y acumuladores

11.En caso de devolver baterias de litio a las filiales de Rohde & Schwarz, debe
cumplirse las normativas sobre los modos de transporte (IATA-DGR, cédigo IMDG,
ADR, RID).

12.Conserve estas instrucciones de seguridad para fines de informacion y consulta
posterior.
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Sicherheitshinweise
fur wiederaufladbare Li-lon-Batterien

Mogliche schwere Verletzungen, unter Umstanden mit
A WARNUNG Todesfolge.

Beachten Sie die folgenden Hinweise vollstandig, um schwere
Verletzungen von Personen - unter Umstanden mit Todesfolge -
durch Explosion und/oder Brand zu verhindern.

1. Batterien nicht zerlegen, 6ffnen, zerkleinern oder aus groRer Héhe fallen lassen.
Bei mechanischer Beschadigung besteht die Gefahr des Austritts von Chemikalien.
Austretende Gase kénnen zu Atembeschwerden fihren. Sofort lUften, in schweren
Fallen einen Arzt konsultieren.

Bei Haut- oder Augenkontakt mit austretenden Chemikalien kdnnen Hautirritationen
und Reizungen auftreten. In diesen Fallen die Haut oder Augen sofort grindlich mit
Wasser ausspulen und einen Arzt konsultieren.

2. Zellen oder Batterien weder Hitze noch Feuer aussetzen. Nicht im direkten
Sonnenlicht lagern. Bei Uberhitzung besteht die Gefahr einer Explosion oder eines
Brandes, was zu schweren Verletzungen bei Personen flhren kann.

3. Batterien sauber und trocken halten. Falls die Anschllsse verschmutzt sind, mit
einem trockenen, sauberen Tuch reinigen.

4. Batterien vor dem Gebrauch laden.
Die Batterie darf ausschlieBlich mit dem entsprechenden Rohde &Schwarz
Ladegerat geladen werden. Siehe Handbuch oder Datenblatt des Gerates flr die
genaue Bezeichnung des Ladegerates.
Wenn Batterien unsachgemal} geladen werden, besteht Explosionsgefahr, was zu
schweren Verletzungen bei Personen flihren kann.

5. Die Ladetemperatur muss zwischen 0 °C und 45 °C betragen
(fdr mogliche Einschrankungen siehe Handbuch).

6. Ein Entladen darf nur zwischen 0 °C und 50 °C erfolgen
(fur mogliche Einschrankungen siehe Handbuch).

7. Batterien nur so lange laden, bis sie vollstandig aufgeladen sind. Ein haufiges
Uberladen fihrt zu einer geringeren Lebensdauer der Batterie.

8. Die Batterie aus dem Gerat entfernen, wenn sie nicht benutzt wird. Nach langerer
Lagerzeit kann es erforderlich sein, die Batterie mehrmals zu laden und zu entladen,
um die volle Leistungsfahigkeit zu erlangen.

9. Die Batterie nur mit dafur vorgesehenen Rohde & Schwarz-Geraten betreiben. Siehe
dazu das Handbuch des Gerates.

10.Die Batterien nicht Gber unsortierten Siedlungsabfall entsorgen, sondern getrennt
sammeln. Nach Ende der Lebensdauer Uber eine geeignete Sammelstelle oder eine
Rohde&Schwarz-Kundendienststelle entsorgen.
EU - Kennzeichnung fur Batterien und Akkumulatoren

11.Bei Ricksendungen von Lithiumbatterien zu Rohde & Schwarz - Niederlassungen
mussen die Transportvorschriften der Verkehrstrager (IATA-DGR, IMDG-Code, ADR,
RID) befolgt werden.

12.Diese Sicherheitsinformationen fir zukinftige Informations- und Nachschlagezwecke
aufbewahren.
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Consignes de securité pour batteries rechargeables
lithium-ion

Risque de blessures graves pouvant entrainer la mort.

[ A AVERTISSEMENT |

Respecter intégralement les consignes ci-dessous afin
d'éliminer tout risque de blessures graves voire mortelles par
suite d'explosion et/ou d'incendie.

1. Ne pas démonter, ouvrir ou découper les batteries ni les faire tomber d'une hauteur
importante. Des produits chimiques peuvent s'écouler en cas de détérioration
meécanique et les gaz libérés peuvent provoquer des difficultés respiratoires. Aérer
immédiatement les locaux. Dans les cas graves, consulter un médecin. Si la peau ou
les yeux entrent en contact avec les produits chimiques libérés, des irritations
peuvent se produire. Rincer immédiatement et abondamment la peau ou les yeux a
I'eau claire et consulter un médecin.

2. Ne pas exposer les cellules ou les batteries a la chaleur ou au feu. Ne pas les
stocker dans un endroit exposé a la lumiére directe du soleil. Toute surchauffe risque
de provoquer une explosion ou un incendie, ce qui peut entrainer des blessures
graves.

3. Conserver les batteries dans un lieu sec et propre. Nettoyer les points de contact
sales a l'aide d'un chiffon sec et propre.

4. Charger les batteries avant utilisation. Utiliser seulement le chargeur
Rohde & Schwarz approprié pour recharger les batteries. Les références exactes du
chargeur sont indiquées dans le manuel ou la fiche technique de I'appareil. Une
recharge incorrecte des batteries peut entrainer des explosions susceptibles de
causer des blessures graves.

5. Recharger impérativement a des températures comprises entre 0 °C et 45 °C
(restrictions éventuelles : voir le manuel).

6. Décharger impérativement a des températures comprises entre 0 °C et 50 °C
(restrictions éventuelles : voir le manuel).

7. Terminer la charge des que les batteries sont completement rechargées. Une
surcharge répétée diminue la longévité des batteries.

8. Retirer les batteries de I'appareil lorsqu'elles ne sont pas utilisées. Aprés un
stockage prolongé, plusieurs cycles de recharge et de décharge peuvent s'avérer
nécessaires pour rétablir la pleine capacité des batteries.

9. Utiliser les batteries exclusivement dans les appareils Rohde & Schwarz auxquels
elles sont destinées. Voir le manuel fourni avec chaque appareil.

10.Ne pas éliminer les batteries avec les déchets municipaux non triés mais s'assurer
qu'elles soient collectées séparément. Recycler les batteries en fin de vie en les
confiant a un point de collecte compétent ou a un point de service aprés-vente
Rohde & Schwarz.
Marquage UE pour batteries et accumulateurs

11.Lors des renvois de batteries au lithium a des filiales Rohde & Schwarz, il convient
de respecter les prescriptions de transport (IATA-DGR, code IMDG, ADR, RID)
fixées par les transporteurs.

12.Conserver ces consignes de sécurité de sorte a pouvoir vous y reporter ou vérifier
ultérieurement certains points.
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Customer Support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz product, contact our customer support center. A team
of highly qualified engineers provides support and works with you to find a solution to your query on any
aspect of the operation, programming or applications of Rohde & Schwarz products.

Contact information

Contact our customer support center at www.rohde-schwarz.com/support, or follow this QR code:

QR code to the Rohde & Schwarz support page

1171.0200.22-07.01


mailto:customersupport.china@rohde-schwarz.com
mailto:customersupport.asia@rohde-schwarz.com
mailto:customersupport.la@rohde-schwarz.com
mailto:customer.support@rsa.rohde-schwarz.com
mailto:customersupport@rohde-schwarz.com
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1 Preface

1.1 Documentation Overview

This section provides an overview of the R&S Spectrum Rider user documentation.

1.1.1 Manuals

You find the documents on the R&S Spectrum Rider product page at:

http://www.rohde-schwarz.com/manual/fph

Getting started manual

Introduces the R&S Spectrum Rider and describes how to set up and start working
with the product. The printed document is delivered with the instrument.

User 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 commands
with programming examples, and information on maintenance and instrument interfa-
ces. Includes the contents of the getting started manual.

The online version of the user manual provides the complete contents for immediate
display on the internet.

Basic safety instructions

Contains safety instructions, operating conditions and further important information.
The printed document is delivered with the instrument.

Instrument security procedures manual

Deals with security issues when working with the R&S Spectrum Rider in secure areas.

Service manual

Describes the performance test for checking the rated specifications, module replace-
ment and repair, firmware update, troubleshooting and fault elimination, and contains
mechanical drawings and spare part lists. The service manual is available for regis-
tered users on the global Rohde & Schwarz information system (GLORIS, https://
gloris.rohde-schwarz.com).

1.1.2 Data Sheet

The data sheet contains the technical specifications of the R&S Spectrum Rider. It also
lists the options and their order numbers as well as optional accessories.
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The brochure provides an overview of the R&S Spectrum Rider and shows its specific
characteristics.

http://www.rohde-schwarz.com/brochure-datasheet/fph

1.1.3 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.

1.1.4 Release Notes, Open Source Acknowledgment

The release notes list new features, improvements and known issues of the current
firmware version, and describe the firmware installation.

The open source acknowledgment document provides verbatim license texts of the
used open source software.

http://www.rohde-schwarz.com/firmware/fph

1.1.5 Application Notes, Application Cards, Videos

These documents contain information about possible applications and background
information on various topics, see www.rohde-schwarz.com/appnotes

1.2 Conventions Used in the Documentation
The following conventions are used throughout the R&S Spectrum Rider manual.

1.2.1 Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface elements" All names of graphical user interface elements on
the screen, such as dialog boxes, menus, options,
buttons, and softkeys are enclosed by quotation

marks.
[KEYS] Key names are written in capital letters.
File names, commands, program code Filenames, commands, coding samples and screen

output are distinguished by their font.

Input Input to be entered by the user is displayed in italics.
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Convention Description

Links Links that you can click are displayed in underline
blue font.

"References" References to other parts of the documentation are
enclosed by quotation marks.

1.2.2 Conventions for Procedure Descriptions

When describing how to operate the instrument, several alternative methods may be
available to perform the same task. In this case, the procedure using the touchscreen
is described. The alternative procedure using the keys on the instrument or the on-
screen keyboard is only described if it deviates from the standard operating proce-
dures.

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen or a key on the instrument or on a keyboard.

1.2.3 Other Conventions
Remote commands may include abbreviations to simplify input. In the description of

such commands, all parts that have to be entered are written in capital letters. Addi-
tional text in lower-case characters is for information only.
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2 Welcome to the R&S Spectrum Rider

The R&S Spectrum Rider is a new generation Rohde & Schwarz signal and spectrum
analyzer developed to meet demanding customer requirements. Offering touchscreen
input, the analyzer enhances user experience in making measurements fast and easy.

This user manual contains a description of the functionality that the instrument pro-
vides. The latest version is available for download at the product homepage (http://
www.rohde-schwarz.com/product/fph.html).
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3 Getting Started

3.1

3.1.1

The following chapters are identical to those in the printed R&S Spectrum Rider Get-
ting Started manual.

®  Preparing for USE......ocuii it 21
®  INSIIUMENT TOUT.....ceiiiiiii s 30
o Trying Out the INSIrUMENT.......cooiiiii e 76

Preparing for Use

Putting into Operation

This chapter describes the basic steps to be taken when setting up the R&S Spectrum
Rider for the first time.

WARNING

Risk of injury due to disregarding safety information

Observe the information on appropriate operating conditions provided in the data sheet
to prevent personal injury or damage to the instrument. Read and observe the basic
safety instructions provided with the instrument, in addition to the safety instructions in
the following sections. In particular:

® Do not open the instrument casing.

Risk of instrument damage due to inappropriate operating conditions

Specific operating conditions are required to ensure accurate measurements and to
avoid damage to the instrument. Observe the information on appropriate operating
conditions provided in the basic safety instructions and the instrument's data sheet.

Instrument damage caused by electrostatic discharge

Electrostatic discharge (ESD) can damage the electronic components of the instrument
and the device under test (DUT). Electrostatic discharge is most likely to occur when
you connect or disconnect a DUT or test fixture to the instrument's test ports. To pre-
vent electrostatic discharge, use a wrist strap and cord and connect yourself to the
ground, or use a conductive floor mat and heel strap combination.
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Risk of instrument damage during operation

An unsuitable operating site or test setup can cause damage to the instrument and to
connected devices. Ensure the following operating conditions before you switch on the
instrument:

® The instrument is dry and shows no sign of condensation.

® The instrument is positioned as described in the following sections.

® The ambient temperature does not exceed the range specified in the data sheet.
® Signal levels at the input connectors are all within the specified ranges.

® Signal outputs are correctly connected and are not overloaded.

@ EMI impact on measurement results
Electromagnetic interference (EMI) may affect the measurement results.
To suppress generated electromagnetic interference (EMI):

® Use suitable shielded cables of high quality. For example, use double-shielded RF
and LAN cables.

® Always terminate open cable ends.
® Note the EMC classification in the data sheet.

3.1.1.1  Unpacking and Checking the Instrument

Check the equipment for completeness using the delivery note and the accessory lists
for the various items. Check the instrument for any damage. If there is damage, imme-
diately contact the carrier who delivered the instrument. Make sure not to discard the
box and packing material.

@ Packing material
Retain the original packing material. If the instrument needs to be transported or ship-
ped later, you can use the material to protect the control elements and connectors.
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Risk of damage during transportation and shipment

Insufficient protection against mechanical and electrostatic effects during transportation
and shipment can damage the instrument.

® Always make sure that sufficient mechanical and electrostatic protection is provi-
ded.

® When shipping an instrument, the original packaging should be used. If you do not
have the original packaging, use sufficient padding to prevent the instrument from
moving around inside the box. Pack the instrument in antistatic wrap to protect it
from electrostatic charging.

® Secure the instrument to prevent any movement and other mechanical effects dur-
ing transportation.

3.1.1.2 Accessory List

The instrument comes with the following accessories:

® Power supply cable and adapter set

® Li-ion rechargeable battery

e USB2.0 cable A-Mini

® Side strap

e "Getting Started" printed manual

® Document folder containing safety instructions, KC and CE certificate

Optional accessories and their order numbers are listed in the data sheet.

3.1.1.3 Setting up the R&S Spectrum Rider

The R&S Spectrum Rider is designed for lab operation as well as for service and main-
tenance applications on-site.

Depending on the environment, you can adjust the viewing angle of the display and
either lay it out horizontally or prop it up using the support on the back of the R&S
Spectrum Rider.
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When laid out horizontally for operation from above, the R&S Spectrum Rider is tilted
slightly due to the micro-stand at the back. This position provides the optimum viewing
angle for the display.

To allow easy operation from the front and still be able to read the display, you can
swing out the support on the back of the R&S Spectrum Rider.

Before you turn on the R&S Spectrum Rider, you should insert the lithium ion battery
included in the delivery into the battery compartment located at the back of the R&S
Spectrum Rider.

Insert battery

1. Unscrew the two thumb screws located on the battery compartment.
2. Open the cover.

3. Insert the battery into the R&S Spectrum Rider.

4

Close the cover and screw back the thumb screws.

You can operate the R&S Spectrum Rider with the AC adapter or the battery. Both are
included in the delivery.

Using the AC Adapter

Risk of instrument damage

To avoid instrument damage:

® Only use the power supply (R&S HA-Z301, order number 1321.1386.02) included
in the delivery.

® Make sure that the AC supply voltage is compatible to the voltage specified on the
power supply unit.

® Attach the appropriate adapter to the power supply.

Connect the AC adapter to the DC port on the left side of the R&S Spectrum Rider
(item 1 of Figure 3-1). Make sure to fully insert the AC adapter plug into the DC port.
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Depending on the system you need, firmly connect the appropriate power cable inclu-
ded in the delivery to the AC adapter (item 2 of Figure 3-1).

Finally, connect the power cable plug to an AC power outlet.

Figure 3-1: AC adapter

1 = AC adapter
2 = Power cable
The voltage range of the AC power supply is 100 V to 240 V AC.

After the R&S Spectrum Rider is connected to the power supply, you can turn it on with
the [Power] key on the front panel.

3.1.1.5 Battery Operation

The R&S Spectrum Rider has a smart battery indicator which displays the battery
charging status on the [Power] key as well as the battery icon shown at the top right
corner of the display screen. See Chapter 3.2.3.1, "Title Bar", on page 38.

The lithium ion battery has a capacity of 6.4 Ah and it allows operation of up to eight
hours when it is fully charged.

The actual operation time depends on the current charged status (see Figure 3-2), the
ambient temperature and the operating mode of the R&S Spectrum Rider.

For a summary of the LED indication of the [Power] key, see Table 3-1.

The battery charging and discharging process of the battery icon indicated in the dis-
play screen is illustrated below:

Battery charging process Battery discharging process
{141 «C1] sl 4 L LTI T T Y W
Low Batt Battery 50% Battery fully Battery fully Battery 50% Low Batt
indicator charged charged charged charged indicator

Figure 3-2: Battery charging and discharging process

Charging time is about three hours when the R&S Spectrum Rider is in inactive mode
(i.e. R&S Spectrum Rider is switched off). If the instrument is in active mode (i.e. R&S
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Spectrum Rider is switched on), the charging time is extended to about four hours
because the charging current is reduced as the power is partially drained by the usage
of the R&S Spectrum Rider.

During operation in the field, you can also charge the battery with the car adapter (R&S
HA-Z302, order number 1321.1340.02). You can connect the car adapter to the DC
port. With the car adapter, you are able to charge the R&S Spectrum Rider via the car's
cigarette lighter socket. A replacement battery (R&S HA-Z306, order number
1321.1334.02) with the same capacity and charging time as the battery included in the
standard delivery is also available if necessary.

Battery dispatched during delivery is not fully charged, for battery operation you have
to charge it first.

To charge the battery, connect the charger to AC power adapter included in the deliv-
ery. For more information, see "Using an external battery charger" on page 26.

Using an external battery charger

You can also use an external battery charger (R&S HA-Z303, order number
1321.1328.02) to charge the battery.

To charge the battery externally, put the battery into the external charger and supply it
with power via the AC power adapter.

An amber LED on the charger indicates the charging process. The LED turns to green
when the battery is fully charged. A red LED on the charger indicates that the battery is
not charging or the charging failed.

Figure 3-3: External battery charger

1 = Lithium ion battery R&S HA-Z306
2 = External charger R&S HA-Z303
3 = Power supply unit R&S HA-Z301 or car adapter R&S HA-Z302
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A WARNING

Risk of traffic accidents, physical injury and property damage
® Turn off the R&S Spectrum Rider while driving or while the engine is on.

e Operation of the R&S Spectrum Rider via the cigarette lighter socket while driving
or while the engine on is prohibited.

3.1.1.6 Battery Maintenance

The R&S Spectrum Rider comes with a lithium-ion battery. In general, these batteries
are easy to handle. When you handle the battery, follow the instruction mentioned in
the safety instructions and in the following chapters.

Handling

® The battery has been designed for a specific application. Do not use it for any other
applications.

® Do not connect batteries in series or parallel as it can cause serious damage.

® Observe correct polarities during installation and charging.

® Do not heat over 70°C. The battery contains thermal fuses that could activate and
render the battery inoperable.

® The battery contains an electronic device for protection against deep discharge,
overcharge and short-circuiting between the terminals.

— If you cannot discharge the battery, it may be deep discharged. Charge the bat-
tery for 0.5 hours and check again.

— If you cannot charge the battery, it may be overcharged. Discharge the battery
and check again.

— If the battery has been short-circuited, charge it to reset the electronics.

— If the battery still does not work, contact the Rohde & Schwarz customer sup-
port.

® Do not allow metallic objects to come into contact with the terminals.
® Do not solder directly to the battery.

Storage

The battery self-discharges while not in use. When storing the battery for an extended
period of time, make sure to

® Handle the battery carefully to avoid short circuits. Make sure that leads and termi-
nals are insulated.

e Keep the battery in the supplied packaging before use. The temperature should not
exceed 30°C.

® Store the battery at an initial state of charge between 15% and 50% of its capacity.
When calculating the initial state of charge, consider

— The maximum consumption of electronic devices
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— The self-discharge of the battery - the higher the state of charge, the higher the
rate of self-discharge

® Avoid a deep discharge of the battery. A deep discharge occurs when the state of
charge falls below 5% of the battery's capacity.

® Recharge the battery at least every six months.

Should the battery voltage be low or even 0 V, the battery protection circuit may have
gone into a sleep mode. In that case, reset the battery with an approved charger.

Transportation

No special regulations apply for transporting the battery. The battery cells contain no
metallic lithium.

End of Life

The capacity of the battery decreases after it has gone through numerous charge
cycles and nearing its end of life. When the battery is dead, do not open the battery. Do
not dispose battery in fire.

Switching the Instrument On and Off

The instrument can be powered with an AC or DC (battery operated or via car adapter)
input. See Chapter 3.1.1.4, "Using the AC Adapter”, on page 24.

» Press [Power] key to switch on the instrument.
During booting, the R&S Spectrum Rider displays a splash screen to indicate the
operable frequency range of the instrument. Depending on the frequency upgrade
option installed, the respective splash screen is loaded.
After booting, the instrument is ready for operation.
Refer to the instrument brochure for the list of options available.

» Press [Power] key to switch off the instrument.

Risk of losing data

If a running instrument (without battery) is disconnected directly from the power cord,
the instrument loses its current settings. Furthermore, program data may be lost.

Press [Power] key first to shut down the application properly.

The following shows the [POWER] key behavior in different operation modes.
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Table 3-1: Summary of LED indication on POWER key

LED indication on [Power] key Descriptions

Green LED Instrument is in operation mode.

Blue LED @ Instrument is in switch off mode with a fully charged battery. A blink-
ing blue LED indicates that the battery charging is in process.

Amber LED Instrument is in switch off mode with AC supply and there is no bat-
tery in it.

Red LED @ There is an error in the battery charging.

LED "OFF" This is an indication that there is no AC or DC supply to the instru-

ment. The instrument is in a switch off mode.

3.1.3 Checking the Supplied Options

The instrument can be equipped with different hardware and installed options. For a list
of R&S Spectrum Rider supported hardware and installed options, refer to the instru-
ment brochure for the list of options available.

In order to check whether the installed options correspond to the options indicated in
the delivery note, proceed as follows.
1. Press [SETUP] key.

2. Select "Installed Options" softkey.
A list of all available options and the current status of the options are displayed.

Spectrum

Option Administration ) 1321.1111K02-101061xK

Ingtall Option

Installation Status ; (B Installed
) Installed

Installed

Installed

Config Overview  Instrument Setup ~ User Preference HWISW Info Installed Options

3. Check the availability of the installed options as indicated in the delivery note.
4. Check the availability of the hardware options as indicated in the delivery note.

5. Press "HW/SW Info" softkey.
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A list with hardware and firmware information is displayed.

&> Spectrum

Hardware FPH
101053
1320.8841.02
02,00
100581

1320.8993.02

100977

V4000

Software So %0.09.1097

Config Overview  Instrument Setup ~ User Preference HWISW Info Installed Options

3.2 Instrument Tour

This chapter describes the front panel, including all function keys and connectors.

It also contains general system configuration on the R&S Spectrum Rider as well as
the connectivity of the instrument to PC.

L I @Y= V1= T @7 o] o (o 31
e Connectors of the R&S Spectrum RIder...........cooviiiiiiiiieeccrrrer e, 32
®  TOUCNSCIEEN DiSPIaY...uuueueuieiiieieie i e et s e s e e e e e e e e e e e e e e e eeeeeeeenennes 36
®  ON-SCreen KEYDOAId.......uu e e et r e e e e e e e e e e e e e e e e e e eeeeeeaeaearaea 44
@ FrONt Panel KEYS....uuu et e e e e e e e e e 45
L J Y/ F= T F= o LYo T o) 1 o] o I SRR 49
o Configuring the R&S Spectrum Rider........cueviiiiiiiiii e 52
e Connecting the R&S Spectrum Rider to @ PC........ccviiiiiiiiiiiie e 69
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3.2.1 Overview Control

OO 3 a

S fi=
- T
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rr@

Figure 3-4: Front panel of R&S Spectrum Rider

1
2
3
4
5
6
7
8

= RF input (N-connector or RPC 3.5 mm connector)
= BNC connectors

= Headphone jack

= USB ports

= Touch-sensitive screen area

= Softkey labels (on display)

= Softkey

= System Keys

= DC port (behind protective cap)

10 = Kensington lock

11 = Function Keys

12 = Power key

13 = Alphanumeric key

14 = Unit keys

15 = Back key

16 = Cancel key

17 = Rotary knob

18 = Screenshot key

19 = LAN and mini USB ports (behind protective cap)
**20 = SD Card Slot (not visible as it is located behind the battery compartment)

©
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Instrument damage caused by cleaning agents

Cleaning agents contain substances that may damage the instrument. For example,
cleaning agents that contain a solvent may damage the front panel labeling, plastic
parts, or the display.

Never use cleaning agents such as solvents (thinners, acetone, etc.), acids, bases, or
other substances.

The outside of the instrument can be cleaned sufficiently using a soft, lintfree dust
cloth.

3.2.2 Connectors of the R&S Spectrum Rider

The R&S Spectrum Rider has several connectors. The connectors are either on the
upper, left or right side of the instrument.

L I = [ o] o | U UPUPRPR Nt 32
L J = N[O @70 o o T=Tox (o] SRR 33
®  HEadphone JACK.......cooiiiiiii ettt ————————— 34
L I OS] = I o SRR 34
L L O o PRSPPI 35
e Mechanical LOCKING DEVICE.........ccceiiiiieeeeeeeeccre s e e e e ee e 35
®  Mini USB @nd LAN POrt.......uiiiiiiiiiiii ettt siee e e see e et e e s senae e e s snnnnaee s 35
L S 1 I 0= o ] (o S 36

3.2.21 RF Input

@ R&S Spectrum Rider option

R&S FPH-B100 option (order number: 1321.0596.02) is a hardware rework to change
the RF input to N type connector upon order with an FPH model 26.

Upgrade of frequency extension with R&S FPH-B31 option (order number:
1321.0780.02) cannot be combined with R&S FPH-B100 option.

The RF input 50 Q is located on the top of the R&S Spectrum Rider.

Depending on the instrument models, different RF connector is used.
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For model 02, model 06 and model 13, N type connector is used. For model 26, RPC
3.5 mm connector is used, however with the installation of option R&S FPH-B100, N-
type connector is possible, see "R&S Spectrum Rider option " on page 32.

Connect a cable or DUT to the RF input. Use a cable to connect the DUT to the R&S
Spectrum Rider, if necessary.

Make sure not to overload the R&S Spectrum Rider when a DUT is connected.
The maximum power that is permissible at the RF input is 20 dBm (or 100 mW).

The RF input is protected from static discharges and voltage pulses by a limiting cir-
cuit.

RF power overload

The R&S Spectrum Rider maybe loaded with up to 30 dBm (or 1 W) for up to three
minutes. If you apply 1 W for a longer period, the R&S Spectrum Rider may be
destroyed.

A WARNING

Risk of electric shock

To avoid electrical shock the DC input voltage, you must never exceed the value speci-
fied on the housing.

Risk of damage of the R&S Spectrum Rider

To avoid damage to the coupling capacitor, input attenuator or the mixer, the DC input
voltage must never exceed the value specified in the data sheet.

3.2.2.2 BNC Connector

The BNC connector is located on the top of the R&S Spectrum Rider.

You can connect the BNC connector for various applications. It supports an external
trigger signal or an external reference signal.
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When the BNC connector is configured as a trigger input, it controls the start of a mea-
surement. The trigger mode is selected in the "Sweep" menu, see Chapter 3.2.5.5,
"Function Keys", on page 46. The trigger threshold is similar to that of TTL signals.

When the BNC connector is configured as reference input, you can apply a 10 MHz

external reference signal to it for frequency synchronization. The external reference

label EXA is displayed at the top right corner of the trace window to indicate that the

reference signal is supplied via external signal input. The label turns green when the
reference signal is detected.

The level of the reference signal must be larger than 0 dBm. If there is no reference
signal present at the BNC connector, the R&S Spectrum Rider displays an appropriate
message. Thus, measurements without a valid reference can be avoided.

For more information on configuring the BNC connector for the appropriate signal, see
"Configuring the BNC connector" on page 53 and Chapter 3.2.7.3, "Using the GPS
Receiver", on page 57.

3.2.2.3 Headphone Jack

The 3.5 mm connector for headphones is located on the top of the R&S Spectrum
Rider.

The internal impedance of the connector is approximately 10 Q.

3.2.24 USB Port

The two USB ports are located on top of the R&S Spectrum Rider.

You can use the USB interface to connect a memory stick and store data sets or
screenshots.

The USB connector can also be used to control the operation of the power sensor and
GPS receiver. See Chapter 3.3.2, "Using a Power Sensor", on page 84 and Chap-
ter 3.2.7.3, "Using the GPS Receiver", on page 57.
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3.2.2.5 DC Port

The DC port is located behind a protective cap on the left side of the R&S Spectrum
Rider.

©

#38

S

The R&S Spectrum Rider is supplied with power by the AC/DC transformer power sup-
ply via the DC connector. You can also use the DC connector to charge the battery.

3.2.2.6 Mechanical Locking Device

The Kensington lock is located behind a protective cap on the left side of the R&S
Spectrum Rider.

) - @D

A Kensington lock can be anchored to the R&S Spectrum Rider housing to secure it to
a workstation mechanically.

3.2.2.7 Mini USB and LAN Port

The mini USB and LAN ports are located behind a protective cap on the right side of
the R&S Spectrum Rider.
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You can connect the R&S Spectrum Rider to a PC via USB or LAN and transfer data in
both directions.

Configure the USB and LAN connection via the "Instrument Setup" menu. For more
information, see Chapter 3.2.7.1, "Configuring the Hardware", on page 52.

3.2.2.8 SD Card Slot

The SD card slot is located behind the battery compartment of the R&S Spectrum
Rider.

Peel open the SD card protective cap to access to the SD card slot. You can use the
SD card to store data sets or screenshots.

3.2.3 Touchscreen Display
All measurement results are displayed on the screen. Additionally, the screen display

provides status and setting information and you can change the parameters setting
with touchscreen gesture.

User Manual 1321.1011.02 — 11 36



R&S®Spectrum Rider FPH Getting Started

Instrument Tour

The touch-sensitive screen offers an alternative means of user interaction for quick and
easy handling of the instrument.

Risk of touchscreen damage during operation

The touchscreen may be damaged by inappropriate tools or excessive force.
Observe the following instructions when operating or cleaning the touchscreen:

® Never touch the screen with ball point pens or other pointed objects with sharp
edges.

® |tis recommended that you operate the touchscreen by finger only. As an alterna-
tive, you may use a stylus pen with a smooth soft tip.

® Never apply excessive force to the screen. Touch it gently.

® Never scratch the screen surface, e.g. with a finger nail. Never rub it strongly, for
example with a dust cloth.

Spectrum GPS  {mi
GPs 1°20'20.022" N 103°57'53.238"E 525m Satellites 9 '14::]-’1215
10:49
M1 Frequency Count 511.7887741 MHz

M1 511.8033803 MHz 59 1 dBpV/m -489 268169 MHz 204 dBuVim ?IEZF'i dBuVIm
D3 3968952113 MHz 19dBuVim 2 378337465 GHz 17 .5 dBuvim

D5 1941348169 GHz 11.1 dBpV/m 2 828953803 GHz -12 4 dBuVim

Upper Limit Threshold -51 dBm

Lower Limit Threshold -80 dBm

Channel Table DL PCS 1900
RBW
3 MHz

VEW

3 MHz

= E-'\"'a'T
48 ms

[ N
o enen

Ch 810 Ctr 1.9098 GHz ; e Trig Free Span 3.8196 GHz ©o@8e

Figure 3-5: R&S Spectrum Rider touchscreen element

The touchscreen display can be divided into several sections:

1. Title Bar

2. Measurement Result View
3. Measurement Trace Window
4

Parameter View
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A touchscreen is a screen that is touch-sensitive, i.e. it reacts in a specified way when
a particular element on the screen is tapped by a finger.

Touchscreen gesture

Special touchscreen features are provided to enhance user experience in using the
instrument:

® Swipe horizontally in the trace window, the gesture is used to change the center
frequency.

® Swipe vertically in the trace window, the gesture is used to change reference level.
® Pinch and stretch to change the span parameter.
® Double tap on the trace window to add a new marker.

® Tab and drag on the marker icon, the gesture is used to change the marker posi-
tion.

® Draw a "x" to delete all markers.

® Swipe up or down vertically in the "Measurement Result View" to hide or unhide
the measurement result view display.

® |n the file manager dialog, swipe horizontally to the left or right direction to preview
screenshots.

® |n the wizard measurement mode, swipe horizontally to the left direction to skip a
wizard measurement.

Title Bar

The "Title bar" is located on top of the layout.

It is used to display static content:

® Basic information such as R&S logo, measurement mode name (i.e. "Spectrum”,
"Power Meter") and battery status.

® Accessories name connected to the instrument, i.e power sensor, GPS receiver.

® Standard information such as measurement standard name and channel table
name.

Measurement Result View

Special touchscreen gesture

You can swipe vertically up or down in the "Measurement result view" to hide or unhide
the measurement result view display.

See Chapter 4.2.7, "Hide or Unhide Measurement Result View Display", on page 96.

The "Measurement result view" is located below the "Title bar".
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GPS 1°20'20.022" N 103°57'53.238"E 525m Satellites 9
M1 Frequency Count 511.7887741 MHz

M1 511.8033803 MHz 59.1 dBuVim D2 -489 268169 MHz 204 dBuV/m
D3 3968952113 MHz 1.9 dBuVim D4 2378337465 GHz 17.5 dBuVim

D5 1941348169 GHz 11.1 dBpV/im D6 2828953803 GHz -12 4 dBuV/im
Upper Limit Threshold -51 dBm T1

Lower Limit Threshold -80 dBm T1

Channel Table DL PCS 1900

It displays measurement results of the followings:

® GPS information
® Marker values

— Including marker function such as marker noise measurement, frequency coun-
ter and N dB down bandwidth measurement when activated.

® |imitlines

® Channel table

When the marker measurement is enabled and selected in the "Measurement result
view", an entry box for marker positioning is displayed. On the selected marker, you

can also see that the function measurement result is displayed in the "Measurement
result view", e.g. "Frequency Count".

The selected marker is highlighted in the "Measurement result view", it is also reflected
on the marker in the "Measurement trace window".

Table 3-2: Highlighted marker

Highlighted marker in the "Measurement result Highlighted marker in the "Measurement trace
view" window"

M1 798.591549 MHz -54.4 dBm -71.6 dBm
G 500 WHz

Note: There is a blue frame on the highlighted "M1"
marker.

For more information on marker measurement, see "Using markers" on page 80.

3.2.3.3 Measurement Trace Window
The "Measurement trace window" is the main user interface window in R&S Spectrum

Rider. It displays the measurement traces where markers and limit lines are also dis-
played.
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Device warning messages (e.g IF Ovl) are displayed at the top right-hand corner of the
window.

Device Warning Message

® |F Ovl: This message indicates that the downconverter of the intermediate fre-
quency (IF) is overloaded in R&S Spectrum Rider.

® |n general, a star * indicates that the measurement is still in progress.

3.2.3.4 Parameter View
The "Parameter view" contains the important trace setting parameters for the spectrum
measurement.
It is located at the right side and bottom section of the layout . See Figure 3-5.

You can select any parameter in the "Parameter view" to adjust the configurations of
the spectrum measurement. See details of each of the parameter in the R&S Spectrum
Rider user manual.

Parameter settings Description
"Center", "Start", "Stop" This display setting is function-specific depending
on the softkey ("Center Freq", "Start Freq", "Stop
Center 500 MHz Freq") indicated in the softkey label. See Chap-

ter 3.2.5.3, "Softkey", on page 45.

It displays an entry box to configure the center fre-
quency, start or stop frequency for the spectrum
measurement.

Select "Trace" to display the trace menu with a list of
settings ("Clear/Write", "Average", "Min Hold", "Max
Hold").
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"Detect" Select "Detect" to display the trace detector menu
with a list of settings ("Auto Peak", "Max Peak", "Min
Peak", "Sample", "RMS").

Select "Trig" to display the gate trigger menu with a
list of settings ("Free Run", "Ext. Rise", "Ext". "Fall").

Select "Span" to display an entry box to configure
the span of the spectrum measurement.

"Time & Date" Time and date of the instrument. This field is a read-
only field. See Chapter 3.2.7.4, "Configuring Date
and Time", on page 59.

"REF" Select "REF" to display an entry box to configure the
reference level for the spectrum measurement.
REF

-30 dBm

"ATT" Select "ATT" to display an entry box to configure the
attenuation setting for the spectrum measurement.

"PA" Select "PA" to toggle between the "ON" and "OFF"
status for the optional preamplifier (R&S FPH-B22)
of the spectrum measurement.

Note: When the optional preamplifier (R&S FPH-
B22) is absent, this menu is not available.

"RBW" Select "RBW" to display an entry box to configure
the resolution bandwidth of the spectrum measure-
ment.

"VBW" Select "VBW" to display an entry box to configure

the video bandwidth of the spectrum measurement.
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"SWT" Select "SWT" to display an entry box to configure
the sweep time of the spectrum measurement.

T

20 ms

Select "Config Overview" to display the configura-
tion overview window for more configuration options
for the spectrum measurement. See "Configuration

@-@-E'. Overview" on page 42.

"Config Overview"

Configuration Overview

The "Config Overview" is a dedicated button located at the bottom of the "Parameter
View", it is operation mode dependent. See Figure 3-5.

When you select this button, it opens the "Config Overview" window. Accessing it with-
out the touchscreen input is possible via the [SETUP] key. See Chapter 3.2.5.4, "Sys-
tem Keys", on page 45.

The "Config Overview" illustrates the flow of spectrum measurement at different stages
and the relevant parameters which have impact on the measurement at each stage.

-] Input N Amplitude JU Frequency

Ref Level -20 dBm Center Freq 2GHz
Ref Offset 0dB Span 4 GHz
Att Mode Auto Low Distortion Start Freq 0Hz

Att 0dB Stop Freq 4 GHz

RF Imp 500

%: Trigger J&) Analysis (A/D) Bandwidth
Trace Mode  Clear\Wnite )
Source Free Run REBW 3 MHz (Auto)
VBW 3 MHz (Auto)

SWT 50 ms (Auto)
Det Mode Auto

The "Config Overview" window is divided into six categories:

Table 3-3: Corresponding dialog box of "Config Overview" window

"Config Overview" block Corresponding dialog box Description

-] Input

Select "Input” to configure RF
impedance.

RF Imp
RF Imp 500
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Select "Amplitude" to configure
reference level, reference offset,
Amlitude preamplifier (R&S FPH-B22,

Ref Level  -30 dBm : 20d8m order number 1321.0680.02),
Ref Offset 0 dB N W RF attenuation level and mode.

A Amplitude

Att Mode  Manual T P 08 T It also provides configuration to
set the transducer table used in

Att 0dB fie off - .
the signal measurement.

Note: When the optional pream-
plifier (R&S FPH-B22) is absent,
the menu item "RF Preamplifier"
is not available.

Select "Frequency" to configure
J\ Frequency JL the center frequency, frequency
Frequency offset and span of the spectrum
Center Freq 2 GHz measurement.
; / 26Hz

Span 4 GHz
StartFreq  OHz Ol
Stop Freg 4GHz 2GHz

2 GHz

; Select "Bandwidth" to configure
Bandwidth resolution bandwidth, video
Bandwidth bandwidth and sweep time for
RBW 3 MHz (Manual) the spectrum measurement.

VBW 300 kHz (Manual)

I MHz Manual

3 MHz Auto
SWT 102 ms {Manual)

34 ps Manual
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Select "Analysis" to configure
fx) trace mode, trace detector and
Analysis the number of count used to
average up the measurement for
the trace display.

f{x) Analysis

Trace Mode Clear/Whnite

Tracel

Clear/Write X . X
It also provides configuration to

set the "Trace Math" method
used to calculate the differences
in the current trace measure-
ment and measurement saved
in the memory.

Detector Mode Manual
Auto Peak

Select "Trigger" to configure the
trigger source, trigger level and
the trigger delay setting on the
spectrum measurement.

X Trigger

Trigger

Source External Rise
Free Run

50 %
Delay

3.2.4 On-screen Keyboard

The on-screen keyboard is an additional means of interacting with the instrument. It
provides convenience of usage with the touchscreen input.

Accessing the on-screen keyboard is only available for text-based entry, e.g. save or
open a filename.

@ Touchscreen interface
If the touchscreen interface is not activated, the on-screen keyboard is disabled.

Y-l Dataset001|

Space

The on-screen keyboard display can be switched on and off using the on-screen key-
board EE icon highlighted at the top right-hand corner.
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3.2.5 Front Panel Keys

The following chapters illustrate the function of the front panel keys.

3.2.5.1 POWER Key

The [POWER] [¢] key is located on the lower left of the front panel. It starts up and
shuts down the instrument.

See Chapter 3.1.2, "Switching the Instrument On and Off", on page 28.

See also Chapter 3.2.1, "Overview Control", on page 31.

3.2.5.2 Screenshot Key

The screenshot IEl key provides a quick way to capture screenshot of the current
screen at anytime.

For more information, see Chapter 4.6, "Taking Screenshots", on page 100.

3.2.5.3 Softkey

The six softkeys on the front panel are used to access the softkey label. See Chap-
ter 3.2.1, "Overview Control", on page 31.

The softkey label is function-specific depending on the key selected on the front panel
of the instrument. See Chapter 3.2.5.5, "Function Keys", on page 46.

3.2.5.4 System Keys

System keys provide settings affecting the general instrument settings, result evalua-
tion settings and save and recall functions.

For more information, see the corresponding functions in the R&S Spectrum Rider user
manual.
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SYSTEM keys Descriptions
[PRESET] Resets the instrument to the default state.
[SETUP] Provides basic instrument configuration functions:
® Reference frequency (external/internal) and hardware
selection
® Date, time, display, audio and regional configuration
e  Battery low indicator
® LAN interface
®  Disabling and enabling of options
°

Information about instrument configuration including firm-
ware version and system error messages
® |nternal alignment

[MODE] Provides the selection between applications.
"Spectrum"

"Digital Demo"

"Analog Demo"

"Receiver"

"Power Meter"

"Maps"

[LINES] Configures display line and limit lines.

[SAVE RECALL] Provides a file manager function to facilitate the saving and
recalling of result and instrument settings.

3.2.5.5 Function Keys

Function keys provide access to the most common measurement settings and func-
tions in the instrument.

For more information, see the corresponding functions in the R&S Spectrum Rider user

manual.

FUNCTION keys Descriptions

[FREQ] Sets the center frequency, frequency step size, frequency offset
as well as the start and stop frequencies for the frequency range
under consideration.

[SPAN] Sets the frequency span to be analyzed.

[AMPT] Sets the reference level, the displayed dynamic range, the RF

attenuation and the unit for the level display.
Sets the level offset and the input impedance.

Activates the preamplifier (R&S FPH-B22, order number
1321.0680.02).

Sets transducer tables to compensate primary and secondary
RF path losses.
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FUNCTION keys Descriptions
[WIZARD] Performs a sequence of standardized and recurring measure-
ments.

See Chapter 5, "Working with the Measurement Wizard",

on page 114.
[BW] Sets the resolution bandwidth and the video bandwidth.
[SWEEP] Sets the sweep time.

Sets the trigger mode, trigger threshold and the trigger delay of
the external trigger signal.

Selects continuous measurement or single measurement.

[TRACE] Configures the measured data acquisition and the analysis of
the measurement data.

[MEAS] Mode-dependent button.

This key provides functionality to select and configure measure-
ments in the available measurement modes.

For more information, see the corresponding measurement
modes in the R&S Spectrum Rider user manual.

[MARKER] Mode-dependent button.

Sets and positions the absolute and relative measurement mark-
ers (markers and delta markers).

Marker positioning using peak, next peak, minimum level, refer-
ence level and center frequency.

Marker search limit function.
Enables or disables checkbox for "View List" function.

Provides the following marker functions:

®  Marker mode function which provides capability to measure
noise, measure frequency using frequency counter and
measure bandwidth using the N dB down setting.

®  Marker display setting using the frequency or channel table.

®  AM and FM marker demodulation.

For more information, see Chapter 6.2.7, "Using Markers",
on page 194.

3.2.5.6 Keypad

The keypad is used to enter alphanumeric parameters, including the corresponding
units.
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It contains the following keys:

Type of key Description

Alphanumeric keys | Enter numbers and (special) characters in edit dialog boxes.

Decimal point Inserts a decimal point "." at the cursor position.

Sign key Changes the sign of a numeric parameter. In the case of an alphanumeric parame-
ter, inserts a "-" at the cursor position.

Unit keys (GHz/- These keys add the selected unit to the entered numeric value and complete the

dBm MHz/ dBm, entry.

kHz/dB and Hz/dB) In the case of level entries (e.g. in dB) or dimensionless values, all units have the

value "1" as multiplying factor. Thus, they also act like an enter key function.

CANCEL key Closes all kinds of dialog boxes, if the edit mode is not active. Quits the edit mode, if
the edit mode is active. In dialog boxes that contain a "Cancel" button it activates
that button.

For "Edit" dialog boxes the following mechanism is used:
® |f data entry has been started, it retains the original value and closes the dialog

box.
e |f data entry has not been started or has been completed, it closes the dialog
box.
BACK key If an alphanumeric entry has already been started, this key deletes the character to

the left of the cursor.

Note: If an entry is confirmed with enter key, this key restores the value entered
before. This action can be used to toggle, for example, between two frequencies.

3.2.5.7 Navigation Controls

The rotary knob provides navigation controls in the display or within dialog boxes.
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The rotary knob has several functions:

® |Increments (clockwise direction) or decrements (counter-clockwise direction) the
instrument parameters at a defined step width in the case of a numeric entry

® Shifts markers, limit lines and display line on the screen

® Acts like a cursor key in dialog boxes or softkey submenus.

® Moves the scroll bar vertically if the scroll bar is in focused

® Acts as an enter key when pressed

3.2.6 Managing Options

For special measurement tasks, you can equip the R&S Spectrum Rider with various
firmware options.

3.2.6.1 Enabling Options

To enable options, you have to enter a key code. The key code is based on the unique
serial number of the R&S Spectrum Rider.

1. Press [SETUP] key.

2. Select "Installed Options" softkey.
A list of all available options and the current status of the options is displayed. See
Chapter 3.1.3, "Checking the Supplied Options", on page 29.

3. Select the "Install Option" menu item from the dialog box.
The R&S Spectrum Rider opens an entry field to enter the option key.

4. Enter in the appropriate option key.

5. Confirm the entry with the rotary knob.
If you have entered the correct code, the instrument displays a "installation suc-
cessful" message.
If incorrect code is entered, the instrument displays a "invalid key code!" message.

6. Enter the correct code again.
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3.2.6.2 Checking Options

In the "Setup" menu, the R&S Spectrum Rider shows all options that are currently
installed.

1. Press [SETUP] key.

2. Select "Installed Options" softkey.
The R&S Spectrum Rider shows a list of all available options and the current status
of the option:

"Installed": This means that the option is installed and working.
"Demo": This means that the option is for demo purposes and it has an expiry
date.

e "Removed:<option key>": This indicates that a portable license has been
removed and is ready to be transferred to another R&S Spectrum Rider.

3.2.6.3 Managing Options with R&S License Manager

If you are using the R&S Spectrum Rider in a local area network (LAN), you can man-
age the firmware options with a web browser (e.g. Microsoft Internet Explorer or
Mozilla Firefox).

For more information on connecting the R&S Spectrum Rider to a LAN, see Chap-
ter 3.2.8.1, "LAN Connection", on page 69.

After you have connected the R&S Spectrum Rider, open your web browser.

1. Enter the IP address of the R&S Spectrum Rider in the address bar of the web
browser.

@ httpef172.76.68.24]

The browser accesses the R&S License Manager. In this part of the R&S License
Manager, you can install and activate licenses on the R&S Spectrum Rider.
This page features three areas:

e The first area shows the details of the connected device including the device ID
and the IP address.

Connected Device

FPH Device ID: 1321.1111K0Z2-800188-nK
FPH IP Address: 10.113.10.184
Version: vV1.00 Host Name: localhost

e The second area provides functionality to install and activate licenses.

« Install Registered License Keys and Activate Licenses @
« Register Licenses, Install License Keys and Activate Licenses @
« Reboot Device @

— "Install Registered License Keys and Activate Licenses"
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Follow this link if you have purchased a registered license. Registered
licenses only work in combination with a specific device ID.

— "Register Licenses, Install License Keys and Activate Licenses"
Follow this link if you have purchased an unregistered license. Unregis-
tered licenses are not connected to a specific device ID.

— "Reboot Device"
Follow this link to reboot the R&S Spectrum Rider.

— Online help icon @
Opens a detailed online help to the corresponding topic.

e The third area provides hints on using the license manager when you move the
mouse over one of the options.

Help

Reboot Device:

hlany devices need to be rebooted, before newly installed license keys can activate the licenses on these devices.

Use "Reboot Device" to allow the R&S License Manager to remately reboot a device, which is accessible via LXL You will

be requested to select the Device D of the applicable device.

If you already have one or more R&S Spectrum Rider equipped with options,
you can manage the licenses of these options on the license manager web

page.

2. Selectthe button.
The browser accesses another part of the R&S License Manager. In this part of the
license manager, you can manage licenses already installed on your R&S Spec-
trum Rider.
This page features two areas:

e The first area provides functionality to manage licenses already installed on a
device.

« Register Licenses @

o Unregister License . @
« Move Portable License @

— "Register Licenses"
Follow this link if you have purchased an unregistered license. Unregis-
tered licenses only work in combination with a specific device ID.

— "Unregister License"
Follow this link if you have installed a portable license. Portable licenses
work in combination with several device IDs. However, you have to unregi-
ster it on one device before you can use it on another.

— "Move Portable License"
Follow this link if you want to move a portable license. Moving a portable
license is possible without unregistering the license.

— Online help icon @
Opens a detailed online help to the corresponding topic.

e The second area provides hints on using the R&S License Manager when you
move the mouse over one of the options.
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After you have followed one of the links, follow the instructions displayed in the
browser. If you encounter any problems during the licensing procedure, you can
access the online help at any time with the online help icon @. The online help contains
an extensive description of all functionality that the license manager features.

3.2.7 Configuring the R&S Spectrum Rider

i ) In the "Instrument Setup" dialog box, the R&S Spectrum Rider provides various gen-
eral settings that are independent of the operating mode of the R&S Spectrum Rider.

1. Press [SETUP] key.

2. Select "Instrument Setup” softkey.
A corresponding dialog box to configure the instrument opens.

3. Select the item you want to modify.

e Configuring the Hardware.......... ..o 52
L I O7o) 1o 18] 1 o AN 1 (=] o1 g =T 53
0 USING the GPS RECEIVET........eiiiiiiiiii e 57
e Configuring Date and TiME.....ccciiiii i a e 59
e Selecting Regional SettiNgS.......uuuiiiiiiiiii i 60
o  Configuring the DiSPlay.......cccceiiieiiiiii e e e e e e e e e e e e e e e e e eeeaeeaees 61
o Configuring the Audio OULPUL........ueiiiicccccceee e 63
o  Configuring POWETr SUPPIY . ...eeeeeeieeieee et 65
o Internal AlIgNMENT.....ccooi i 66
o Resetting the R&S Spectrum Rider.........ccooiiiiiiiiii e 68

3.2.7.1 Configuring the Hardware

The hardware settings provide settings that control internal and connected hardware.

Hardware

Trigger Input

Using auto accessory detection

If you are using any accessories while working with the R&S Spectrum Rider, the
instrument is able to identify the connected hardware. To enable this setting:

1. In the "Instrument Setup" dialog box, select the "Auto Accessory Detection" item.

A drop-down menu to select the accessory detection opens.

2. Set "Auto Accessory Detection" to "On".
When this feature is on, the name of the connected accessory is displayed in the
"Detected Accessory" field.
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Configuring the BNC connector

You can use the BNC connectors for various applications. For more information on the
supported applications, see Chapter 3.2.2.2, "BNC Connector", on page 33.

1. In the "Instrument Setup" dialog box, select the "BNC" item.
A drop-down menu to select the BNC connector application opens.

Reference Input

2. Select the required application.

3.2.7.2 Configuring Antennas

You can use the log-periodic antenna (R&S HL300, order number 4097.3005.02) ,
active directional antenna (R&S HE300, order number 4067.5900.02) or the directional
antenna (R&S HE400, order number 4104.6000.02) with the R&S Spectrum Rider to
locate potential interfering sources.

For a comprehensive description of the antennas and their functionality, refer to the
user manuals delivered with the product.

Both antennas are embedded with a GPS receiver and an electronic compass. You
can control the GPS receiver of the antennas as described in Chapter 3.2.7.3, "Using
the GPS Receiver", on page 57.

To work with both antennas, you need a USB adapter (R&S HE300USB, order number
4080.9440.02) to connect the antennas control cable to the USB interface of the R&S
Spectrum Rider.

The "Instrument Setup" dialog box provides all settings necessary to control the
antenna.

Antenna Antenna HL300

On

Off

Save Current GPS Position

0.0

Enter Service Menu
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Enabling the antenna

1. In the "Instrument Setup" dialog box, select the "Antenna" menu item.
A drop-down menu to select the antenna opens.

2. Select the "HL300", "HE300" or "HE400" "Antenna" menu item.
The R&S Spectrum Rider enables the selected antenna.
Note: The "Auto Accessory Detection" menu item in the "Hardware" section turns
off when an antenna is selected.

Enabling the compass

The antennas feature an electronic compass to determine directions precisely.

1. In the "Instrument Setup" dialog box, select the "Compass" item.
A drop-down menu to enable or disable the compass opens.

Off

2. Select "On" to enable the compass.
The R&S Spectrum Rider shows the magnetic declination of your current position
in the "Magnetic Declination" menu item when you turn on the compass.

Showing compass information

1. In the "Instrument Setup" dialog box, select the "Showing Compass Information”
menu item.
A drop-down menu to enable or disable the display of compass information opens.

2. Select "On" to enable the display of compass information.
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The R&S Spectrum Rider displays the compass information at the top of the map
display.

Assigning functions to the toggle switch
The R&S HL300 and HE400 has a toggle switch on its handle that you can assign to

one of the following functions:

1. In the "Instrument Setup" dialog box, select the "Assign Antenna Switch" menu
item.
A drop-down menu to select the function of the antenna toggle switch opens.

Preamplifier

a) "Preamplifier"
Using the toggle switch turns the preamplifier on and off.
b) "Save current GPS position"
Using the toggle switch tags your current position in the map material.

2. Select the required function.

Calibrating the antenna

If you need to know technical specification about the antenna, for example for service
or support, you can get the necessary information from the "Antenna Service Menu"
provided in the R&S Spectrum Rider.

The "Antenna Service Menu" contains functionality to calibrate the antenna.

1. In the "Instrument Setup" dialog box, select the "Antenna Service Menu" item to
activate the antenna service menu.

Antenna Se en Enter Service Menu

The R&S Spectrum Rider informs you that the antenna is disabled to determine the
antenna information.

Enter HL300 Antenna Service Menu

Antenna will be disabled. Press YES to continue, or NO to cancel
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2. Select "YES" softkey.
The R&S Spectrum Rider tries to determine the antenna characteristics. It shows
the results in a dialog box.

Current Antenna HL300

it

V3.00

3. Select the "Calibrate" softkey.

Compass Calibration

Calibration Result

Calibrate

The R&S Spectrum Rider starts the calibration.
For antenna calibration, it is necessary to move the antenna according to the direc-
tion as instructed on the screen.
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Compass Calibration

Calibration Result

jnetic Environment

Calibrate Compass
'ﬁ' P

Position Gompass arbitrarily. Press Continue to start the calibration

Continue Cancel

4. When calibration completes, the R&S Spectrum Rider displays a "Calibration Suc-
cessful" message.
The R&S Spectrum Rider displays the calibration result.

Compass Calibration

Calibration Result

jnetic Environment

& Calibration Successful

3.2.7.3 Using the GPS Receiver

The R&S Spectrum Rider can locate your exact position if you connect the GPS
receiver (R&S HA-Z340, order number 1321.1392.02) to the USB connector.
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@ Location to secure GPS receiver (R&S HA-Z340)

Figure 3-6: Location of GPS receiver

® Tighten the knob screw supplied with the GPS receiver to the screw track at the
back of R&S Spectrum Rider.

® The GPS receiver can be conveniently attached to the knob screw as shown in
Figure 3-6.

The "Instrument Setup" dialog box provides all settings necessary to configure the
GPS receiver.

On

PS Information Off

ate Format ddd® mm’ 53.885"

Enabling the GPS receiver

1. In the "Instrument Setup" dialog box, select the "GPS" item.
A drop-down menu opens to turn the GPS receiver on or off.

2. Turn the GPS receiver on or off as required.
When "GPS" item is turned on, the R&S Spectrum Rider is ready to receive GPS data.
Displaying GPS information

1. In the "Instrument Setup" dialog box, select the "Show GPS Information" item.
A drop-down menu opens to turn the display of the GPS information on and off.

2. Turn the display of GPS information on or off as required.
When the "Show GPS Information" item is set on, the R&S Spectrum Rider displays

the GPS coordinates and number of satellites in the Measurement Result View when
sufficient connection is established to the GPS satellites.
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GPs 1°20'20.022" N 103°57'53.238"E 52.5m Satellites 9

When the satellite connection is lost, the GPS coordinates and number of satellites are
displayed with a white bar.

GPS --- Satellites ---

When the GPS receiver is not connected or enabled, a message "GPS Not Connec-
ted" is displayed in the measurement result view.

GPS Not Connected

The state of the satellite lock shown in the title bar is illustrated as follows.
° indicates that the GPS receiver is enabled and that there is a fix connection
with enough satellites for the GPS receiver to provide the coordinates.

e [E indicates that the GPS receiver is enabled but that there is no fix connection to
a satellite.

e [ indicates that the GPS receiver is enabled but that there is no GPS receiver
connection.

® The title bar shows no symbol if the GPS receiver is not enabled

Selecting the coordinate format

1. In the "Instrument Setup" dialog box, select the "Coordinate Format" item.
A drop-down menu opens to select the coordinate format.

Coordinate Format _

ddd® mm.mmmm’

2. Select the coordinate format from the drop-down menu.

Configuring Date and Time

The R&S Spectrum Rider has an internal clock that can apply a date and timestamp. In
the "Instrument Setup" dialog box, you can set both date and time.

Date and Time Set Date 10/07/2015

18:38:48

+00:00
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Setting the date

1. In the "Instrument Setup" dialog box, select the "Set Date" item.

2. Enter the date you want with the numeric keys. The sequence depends on the
selected date format. See "Setting the date format" on page 61.

1010772015

3. Confirm the entry with the rotary knob.
Setting the time

1. In the "Instrument Setup" dialog box, select the "Set Time" item.

2. Enter the time you want with the numeric keys.

Set Time 18:38:48

3. Confirm the entry with the rotary knob.
After you have entered the time, the R&S Spectrum Rider verifies the validity of the
time. If it is not a valid time, it sets to the next valid time.

Selecting the time zone

1. In the "Instrument Setup" dialog box, select the "Time Zone" item.

2. Enter a positive or negative time offset relative to the system time with the numeric
keys.

Time Zone +)0:00

3. Confirm the entry with the rotary knob.
After you have confirmed the time zone, the R&S Spectrum Rider adjusts the dis-
played time accordingly without changing the system time.

3.2.7.5 Selecting Regional Settings

The regional setting allows you to select a different language and date format.

Regional anguage English

ddimmiyyyy

Setting the language

The R&S Spectrum Rider supports several languages for the user interface.
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The following is a list of languages that the instrument supports:

English Spanish Japanese Russian
French Italian Chinese Hungarian
German Portuguese Korean Traditional Chinese

1. In the "Instrument Setup" dialog box, select the "Language” item.
A drop-down menu opens to select the language.

Francais
Deutsch
Espariol
ltaliano
Portugués
BES

2. Select the desired language from the drop-down menu.

3. Reboot the device to activate the choice of selected language.

Setting the date format
The R&S Spectrum Rider provides two different formats to display the date.

1. In the "Instrument Setup" dialog box, select the "Date Format" item.
A drop- down menu opens to select the date format.

mm/dd/yyyy

2. Select the required date format from the drop-down menu.

3.2.7.6 Configuring the Display

The display setting configures the display characteristics and the touch interface.
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50 %

Color

50 %

3s

Touch Interface ON

The display of the R&S Spectrum Rider is a TFT color LCD display.

The ideal brightness of the display depends on the intensity of the backlight. To strike a
balance between battery operating time and screen display quality, set the backlight
intensity to the minimum brightness needed.

To optimize the viewing angle, adjust the display color scheme settings. To achieve the
maximum contrast, the screen can be switched from color display to black-and-white
display.

The intensity of the keyboard backlight is adjustable with a time delay setting to turn off
the backlight. The keyboard backlight remains on until the time specified by the "Key-
board Backlight Delay" or a subsequent key is pressed.

Adjusting the display backlight

1. In the "Instrument Setup" dialog box, select the "Display Backlight" item.

2. Enter the backlight intensity you want with the numeric keys.

50 %

The backlight intensity is a percentage from 0% to 100% with 100% being the
brightest.

3. Confirm the entry with the rotary knob.
Adjusting the display color scheme

1. In the "Instrument Setup" dialog box, select the "Display Color Scheme" item.
A drop-down menu opens to select the display color scheme.

Black & White

Display Color Scheme

Printer Friendly

2. Select the color scheme from the drop-down menu.
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a) "Color" selects a color display.
b) "Black & White" selects monochrome display.
c) "Printer Friendly" inverts the colors.

Adjusting the keyboard backlight

1. In the "Instrument Setup" dialog box, select the "Keyboard Backlight" item.

2. Enter the backlight intensity you want with the numeric keys.

The backlight intensity is a percentage from 0% to 100% with 100% being the
brightest.

3. Confirm the entry with the rotary knob.
Adjusting the keyboard backlight delay

1. In the "Instrument Setup" dialog box, select the "Display Backlight" item.

2. Enter the time you want to turn off the keyboard backlight with the numeric keys.

The time delay has a range of 1s to 10s.

3. Confirm the entry with the rotary knob.
Activating the touchscreen interface

1. In the "Instrument Setup" dialog box, select the "Touch Interface" item.

2. Select "ON" to activate the touchscreen interface with R&S Spectrum Rider.

Touch Inter

3. Select "OFF" to deactivate the touchscreen interface.
Note: If the touch interface is not activated, the On-screen keyboard is disabled.

3.2.7.7 Configuring the Audio Output

The audio settings control the audio output of the system.
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Audio

Setting the key click volume

The key click volume sets the volume of the sound that the R&S Spectrum Rider pro-
duces when you press a key or select a softkey.

1. In the "Instrument Setup" dialog box, select the "Key Click Volume" item.

2. Enter the volume you want with the numeric keys.

e

<ey Click Vo

The key click volume is a percentage from 0% to 100% with 100% being the loud-
est.

3. Confirm the entry with the rotary knob.

Setting the system beeper volume

The system beeper volume sets the volume of the system beeper of the R&S Spec-
trum Rider used, i.e. if a message box pops up.

1. Inthe "Instrument Setup" dialog box, select the "System Beeper Volume" item.

2. Enter the volume you want with the numeric keys.

The system beeper volume is a percentage from 0% to 100% with 100% being the
loudest.

3. Confirm the entry with the rotary knob.

Activating / Deactivating audio alert for power overload

In case the R&S Spectrum Rider detects an overload at one of its inputs, you can con-
figure the alert audible

1. In the "Instrument Setup" dialog box, select the "Beep on Power Overload" item.

2. Select "Beep on Power Overload" to "On".
When this beeper turns on, the R&S Spectrum Rider makes a sound every time it
detects an overload.
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Beep on Power Overload Off

3.2.7.8 Configuring Power Supply

The "Current Power Source" shows the source that the R&S Spectrum Rider is pow-
ered by.

When you are using the battery to power up the R&S Spectrum Rider, the remaining
"Battery Level" is displayed as a percentage with 100 % representing a full charge.
Current Se Power Supply
Battery Level
Battery Low Level
Battery Low Level Beep

Auto Power Up on AC

Setting the battery low level

The battery low level is a reminder that the remaining battery charge might be used up
soon.

When the battery low level is reached, the battery symbol in the title bar turns red and
starts blinking. See Chapter 3.1.1.5, "Battery Operation"”, on page 25.

1. In the "Instrument Setup" dialog box, select the "Battery Low Level" item.

2. Enter the charge level in percent of a fully charged battery with the numeric keys.

3. Confirm the entry with the rotary knob.

Activating / Deactivating audio alert for battery low-level state

The R&S Spectrum Rider also allows you to turn on an audio signal that indicates that
the battery has reached its low-level state.

1. In the "Instrument Setup" dialog box, select the "Battery Low Level Beep" item.
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Repetitive

Once

2. Select either "Repetitive" or "Once" to turn on the audio signal.

If you have selected "Once", the R&S Spectrum Rider beeps once if the battery
runs out of power. For a continuous beep, select "Repetitive".

3. Select "Off" to turn off the beeper.

Auto power up

The R&S Spectrum Rider allows you to auto power up the instrument when supplying
with an AC power, without pressing the [POWER] key button.

1. In the "Instrument Setup" dialog box, select the "Auto Power Up on AC" menu item.

2. Select "On" to turn on the auto power up mode.
On the next power up cycle, the R&S Spectrum Rider goes into the auto power up
mode when supplying with an AC power.

3.2.7.9 Internal Alignment

R&S Spectrum Rider option

R&S FPH-K35 (order number: 1321.1563.02) option is required to operate the R&S
Spectrum Rider internal frequency clock and reference level adjustment.

©

@ Operating mode
The frequency clock and reference level alignment can only be performed in "Spec-
trum" mode. If wrong operating mode is detected, a warning message is displayed
before alignment is performed.
For more information on the operating mode of the R&S Spectrum Rider, see Chap-
ter 3.2.5.4, "System Keys", on page 45.

Warning

Please switch to Spectrum Analyzer to start the alignment.
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1. In the "Instrument Setup" dialog box, select frequency clock or reference level
"Align" item to perform alignment.

Internal Alignment

2. The R&S Spectrum Rider displays the "Perform Alignment" dialog.

Perform Alignment

This will overwrite existing default alignment data. Press YES to continue, or NO to
cancel.

3. Select "Yes" to overwrite existing default alignment data and proceed to perform
alignment. The R&S Spectrum Rider displays the "Alignment" dialog.
Depending on the selected alignment item, different input signal is required. See
Figure 3-7 and Figure 3-8.

Alignment

Please connect the input signal (1.1GHz, -10dBm) at RF IN port.

Continue Cancel

Figure 3-7: Input signal for frequency clock alignment

Alignment

Please connect the input signal (100MHz, -20dBm) at RF IN port.

Continue Cancel

Figure 3-8: Input signal for reference level alignment

4. Connect an input signal of 1.1 GHz, -10dBm at the "RF IN" port for frequency align-
ment or 100 MHz, -20 dBm at the "RF IN" port for reference level alignment.

5. Select "Continue" to start the internal alignment on the instrument.
The R&S Spectrum Rider overwrites existing adjustment data and performs the
internal alignment.
If wrong input signal is detected, the R&S Spectrum Rider displays a message of a
failed alignment dialog.
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Perform Alignment

Alignment failed. Please set the correct input signal and start alignment again.

3.2.7.10 Resetting the R&S Spectrum Rider
You can either preset the R&S Spectrum Rider or reset it to factory settings.

Presetting the R&S Spectrum Rider

The [PRESET] key resets the R&S Spectrum Rider to the default setup of the currently
active operating mode.

This default setup allows you to define the instrument with a new configuration based
on a defined measurement parameters without using parameters from a previous mea-
surement unintentionally still being active.

» Press the [PRESET] E key.

Resetting the R&S Spectrum Rider
A "Reset to Factory Settings" resets the R&S Spectrum Rider to the factory defaults.

During a reset, the R&S Spectrum Rider restores the original configuration. It also
deletes all customized datasets (limit lines, standards, channel tables, transducer
tables etc.). Instead, it will reinstall all the datasets that have been available after deliv-

ery.
@ Risk of data loss
All datasets you have saved are deleted during a factory reset.

1. In the "Instrument Setup" dialog box, select the "Reset to Factory Settings" item.

2. Confirm the entry with the rotary knob.

Factory Reset

The R&S Spectrum Rider initiates the reset procedure and shows a warning mes-
sage box.

Reset To Factory Defaults

All saved datasets will be lost. Press YES fo continue, or NO to cancel

3. A corresponding dialog box opens for selection.
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e Select "Yes" to perform the reset. During the reboot, it shows a corresponding
message.
e Select "No" to cancel the reset.

3.2.8 Connecting the R&S Spectrum Rider to a PC

The R&S Spectrum Rider comes with the R&S InstrumentView software package. This
software package features several tools that allow you to document measurement
results, create and edit the different datasets necessary for the instrument. For more
information, see the R&S InstrumentView software manual.

The .NET Framework 2.0 (or higher) is required to run the software properly.

You can set up a connection between the R&S Spectrum Rider and R&S Instrument-
View either via its LAN port or its mini USB port.

You have to install the R&S InstrumentView software on the PC before you are able to
establish a connection.

Download the latest R&S InstrumentView from http://www.rohde-schwarz.com/product/
fph.html.

@ Firewall settings
If no connection can be established between the software and the R&S Spectrum
Rider after successful configuration, check the firewall settings on your PC.

L I N I 07 o T [=Yex (o o TP 69
(OS] = 7o) o] a =i 110) o TR 75

3.2.8.1 LAN Connection

You can connect the R&S Spectrum Rider directly to the PC with a LAN cable. The
LAN port is located behind a protective cap on the right side of the R&S Spectrum
Rider.

You can set up the LAN connection in the "Instrument Settings" dialog box.

00-0a-35-00-01-22

off

17217751

255.255.255.0

0.0.0.0

For a direct connection between the PC and R&S Spectrum Rider, the DHCP
(Dynamic Host Configuration Protocol) of the R&S Spectrum Rider has to be turned off
(which is the default state).
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1. In the "Instrument Settings" dialog box, select the "DHCP" item.
A drop-down menu opens to select the DHCP state.

2. Select "DHCP" to "On" or "Off" as required.

On

Setting an IP address and subnet mask

To establish a connection, the PC and R&S Spectrum Rider have to be in the same
subnet.

Subnet mask

1. Identify the subnet mask of your PC, i.e. in the Microsoft Windows "TCP/IP Proper-
ties".

Internet Protocel Version 4 (TCP/IPvE) Properties Iilﬂ—hJ

General

¥ou can get IP settings assigned automatically if your network supports
this capability, Qtherwise, you need to ask your network administrator
for the appropriate IP settings.

(7 Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192 168, 1 . 10

Subnet mask: 255,255,255 . 0

2. In the "Instrument Settings" dialog box, select the "Subnet Mask" item.

3. Enter the subnet mask of the PC with the numeric keys.

After you have matched the subnet mask, you can define the IP address. When
both devices are in the same subnet, the first three digits of the IP address are
usually the same. See example below:

Example:
IP address for PC: 192.168.1.10
IP address for R&S Spectrum Rider: 192.168.1.20
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IP address

1. Identify the IP address of your PC, i.e. in the Microsoft Windows "TCP/IP Proper-
ties".

Internet Protocel Version 4 (TCE/IPvA) Properties Iiléj

General

¥ou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your netwark administrator
for the appropriate IP settings,

(7 Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192 188 . 1 . 10

2. In the "Instrument Settings" dialog box, select the "IP Address" item.
3. Confirm the entry with the rotary knob.
4. Enter the IP address of the PC with the numeric keys.

19216681.20

Configuring the R&S InstrumentView software package

1. Start the R&S InstrumentView software.

2. Select the "LAN" tab in the screen layout.
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@ connection Manager

Name Serial Nr. IP-Address

- Default --- 17217.75.1 1 4

=l

=} Add Devices e

3. During the initial startup, the "IP-Address" field is set to default "172.17.75.1". You
can edit the IP address using the ¢ @ icons

4. Select the "Add Devices" button to create a new network connection.
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Add Single Device

Name Demo

IP Address  192.163.1.20 Default

Discover Network Devices

[ Local Area Connection v Q
Adapter

Wireless Metwork Connection 2
Bluetooth Network Connection
Wireless Network Connection
Local Area Connection

WirtualBox Host-Only Metwork

5. Specify a name and the IP address for the new network connection.
6. Select "Local Area Connection" for the "Network Adapter".

7. Confirm the entry with the "OK" button to add the new instrument to the connection
manager list.

8. Depending on the connection status icon, = * you can connect or disconnect
an instrument from the connection manager list
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@ connection Manager

MName Serial Nr. IP-Address
X Default --- 17217.75.1 & U
—~ Demo --- 192.168.1.20 g U

=} Add Devices e

Connecting the R&S Spectrum Rider in an existing LAN

You can either get the R&S Spectrum Rider IP address automatically from the DHCP
server or manually assign a fixed address.

With manual allocation, a fixed IP address and subnet mask must be assigned to the
R&S Spectrum Rider as described in Chapter 3.2.8.1, "LAN Connection", on page 69.
After setting up the R&S Spectrum Rider, configure the R&S InstrumentView software
with the assigned IP address as described in "Configuring the R&S InstrumentView
software package" on page 71.

@ Free IP address
Contact your IT system administrator to get a free IP address.

In networks with a DHCP server, the DHCP permits automatic allocation of the network
configuration to the R&S Spectrum Rider connected via LAN cable. For this purpose,
the DHCP has to be active on the R&S Spectrum Rider.

The DHCP is off by default. Turn it on like this:
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1. In the "Instrument Setup" dialog box, select the "DHCP" item.

2. Select "DHCP" to "On" to activate the DHCP.

On

The R&S Spectrum Rider is now allocated an IP address and the subnet mask by the
DHCP server. This can take several seconds.

The IP address and subnet mask are automatically set in the corresponding input fields
and are no longer available for editing.

Configure the R&S InstrumentView software with the IP address and subnet mask as
defined by the DHCP server. For more information, see Chapter 3.2.8.1, "LAN Connec-
tion", on page 69.

3.2.8.2 USB Connection

Alternatively, you can connect the R&S Spectrum Rider to the PC with a USB cable.
The mini USB interface is located behind a protective cap on the right side of the R&S
Spectrum Rider.

When you connect the R&S Spectrum Rider to a computer for the first time, Windows
tries to install the new hardware automatically. The required drivers are installed along
with the R&S InstrumentView software package.

When the drivers have been found on your system and the hardware has been suc-
cessfully installed, Windows shows a corresponding message.

1. Connect the R&S Spectrum Rider via the mini USB port to your computer.

2. Start the R&S InstrumentView on the PC.

3. There is only one USB instance in the connection manager list. See Figure 3-9.
Depending on the connection status icon, % you can connect or disconnect
an instrument from the connection manager list
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@ connection Manager

Name Serial Nr. IP-Address

FPH 000000 172.16.10.10

1

Figure 3-9: USB connection

3.3 Trying Out the Instrument

This chapter provides a short overview of the first steps of the measurements you can
perform with the R&S Spectrum Rider.

o Using the Spectrum ANAIYZEr.... ... e 76
®  USING @ POWET SENSOT....ciiiiiiieiiiiiieeceiit et e ee e e e e e e e e e s eeeeeaeaeeeeeean 84
e Saving and Recalling Results and Settings...........ccccviiiiiiiiiiie e 89

3.3.1 Using the Spectrum Analyzer

This chapter provides a short overview of the first steps of the measurements you can
perform with the R&S Spectrum Rider.
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3.3.1.1 Attenuating the Signal

You can attenuate the signal to a suitable level either manually or automatically.

In case of automatic attenuation, the level of attenuation at the RF input depends on
the current reference level. The R&S Spectrum Rider provides two ways of automatic
attenuation.

For the highest possible sensitivity, it provides the "Auto Low Noise" attenuation mode.
For the lowest possible intermodulation, it provides the "Auto Low Distortion" mode.

The main difference between the two modes is that the attenuation level is 5 dB to 10
dB higher in case of "Auto Low Distortion" than it is for "Auto Low Noise". In the default
state, "Auto Low Distortion" is active.

1. Press [AMPT] key.

2. Select "Att/Amp/Imp" softkey.

3. Select either the "Auto Low Noise" or "Auto Low Distortion" menu item.
The R&S Spectrum Rider shows the current attenuation level in the "Parameter
view". The currently active menu item has a blue background and the selected
parameters is indicated with a blue dot in the menu item.

%> Spectrum 4]

P B I
13:34

REF
-20 dBm

B I R S
DOV ORIV VO ISP I
PA

@ Auto Low Noise REW

ki 1unlhlm.am.ll.hh
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You can also set the attenuation manually. TheR&S Spectrum Rider provides
attenuation in the range from 0 dB to 40 dB in 5 dB steps.

4. Press [AMPT] key.
5. Select "Att/Amp/Imp" softkey.

6. Select the "Manual Att" menu item.
The R&S Spectrum Rider opens an entry box to define the attenuation. Two meth-
ods are provided to fill in the input fields:

e Directly with the number keys

User Manual 1321.1011.02 — 11 77



R&S®Spectrum Rider FPH Getting Started

Trying Out the Instrument

e Using rotary knob

While you can enter any number you want with the number keys, using the rotary
knob is coupled to a certain step size in most cases.
If you use the rotary knob to change the attenuation, i.e. the step size is 5 dB.

7. Enter the attenuation you need.
The R&S Spectrum Rider shows the current attenuation level in the "Parameter
View".

3.3.1.2 Using the Preamplifier

The R&S Spectrum Rider has an optional preamplifier (R&S FPH-B22, order number
1321.0680.02) to increase sensitivity. Depending on the frequency, the gain of the
amplifier is in the range from 15 dB to 20 dB and increases the sensitivity by 10 dB to
15 dB.

In the signal path, the preamplifier comes after the input protection circuit and before
the RF attenuator of the R&S Spectrum Rider to provide excellent sensitivity when the
preamplifier is switched on.

1. Press [AMPT] key.
2. Select "Att/Amp/Imp" softkey.

3. Enable or disable the "Preamp" checkbox to turn on or off the preamplifier of the
R&S Spectrum Rider.
%> Spectrum 41{im]
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The magnitude of amplification depends on the reference level. This coupling to the
reference level makes sure that the dynamic range is at an optimum.
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3.3.1.3 Measuring CW Signals

A basic task for spectrum analyzers is to measure the level and frequency of sinewave
signals. The following examples illustrate an effective way of performing these mea-
surements.

A signal generator, e.g. R&S SMBYV provides the signal source.

Test setup

Connect the RF output of the signal generator to the RF input of the R&S Spectrum
Rider.

Signal generator settings:

® Frequency: 500 MHz

® |evel: -25 dBm

Measuring the level

1. Press [PRESET] key.
The R&S Spectrum Rider is reset to its default state.
After the preset, the R&S Spectrum Rider displays the frequency spectrum over its
full frequency span.
At 500 MHz, the generator signal is displayed as a vertical line. To analyze the
generator signal at 500 MHz in more detail, reduce the frequency span.

2. Select the "Center" softkey at the "Parameter view".
The R&S Spectrum Rider opens an entry box to define the center frequency.

3. Enter a center frequency of 500 MHz.
The signal is now in the center of the display.

4. Select the "Span" softkey at the "Parameter view".
The R&S Spectrum Rider opens an entry box to specify the span.

5. Enter a span of 20 MHz.
The R&S Spectrum Rider now displays the generator signal with a higher resolu-
tion.
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%> Spectrum 4 {mi]
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Setting the reference level

The level at the top of the measurement diagram is called the reference level. To
obtain the best dynamic range from the R&S Spectrum Rider, you should use its full
level range. That means that the maximum level value should be at or close to the top
of the measurement diagram (= reference level).

1. Press "REF" softkey at the "Parameter view".
The R&S Spectrum Rider opens an entry box to enter the reference level.

2. Enter a reference level of -25 dBm.
The R&S Spectrum Rider reduces the reference level by 5 dB.

The maximum trace value is close to the maximum scale value of the measurement
diagram. The increase in the displayed noise floor is minimal. The difference between
the signal maximum and the displayed noise (i.e. the dynamic range) has, however,
been increased.

Using markers

The R&S Spectrum Rider has markers to read out signal levels and frequencies. Mark-
ers are always positioned on the trace. Both the level and frequency at their current
positions are displayed on the screen.

» Press [MARKER] key.
The R&S Spectrum Rider activates a marker and puts it on the maximum value on
the trace. The coordinates of the marker are shown in a table above the measure-
ment diagram.
A red vertical line represents the position of the marker on the horizontal axis (i.e.
the frequency). A small red horizontal dash represents the marker position on the
vertical axis (i.e. the level).
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%2> Spectrum 4 {mi]
M1 500 MHz -25.0dBm 26/8/2016

-20 dBm

Center 500 MHz Clear Detect Auto Peak Trig Free

New Marker Delete Marker Select Marker Marker Function Set Marker

Measuring the frequency

The trace consists of 711 measurement points (frequency points). The marker is
always positioned on one of these measurement points. The R&S Spectrum Rider cal-
culates the marker frequency from the frequency of the measurement point, the center
frequency and the frequency span that have been set. The measurement-point resolu-
tion, and consequently the accuracy of the marker frequency readout, therefore
depend on the frequency span that has been selected.

The R&S Spectrum Rider has a frequency counter to increase the accuracy of the
marker-frequency readout. It completes the sweep, then counts the frequency at the
marker position.

1. Press the "Marker Function" softkey at the "Parameter view".

2. Select the "Frequency Count" from the menu item.

The measurement result of the frequency counter is displayed at the "Measurement
result view". When the frequency counter is active, the highest resolution of the fre-
quency readout that can be achieve is 0.0001 Hz. The accuracy is determined by the
internal reference frequency which is far more exact than the pixel-oriented marker
readout.
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&% Spectrum =
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3.3.1.4 Measuring Harmonics
A spectrum analyzer is ideal to measure harmonic levels or harmonic ratios, because it
can resolve different signals in the frequency domain.
With marker functions, you can speed up the measurement tasks.

A signal generator, e.g. R&S SMBYV provides the signal source.

Test setup

Connect the RF output of the signal generator to the RF input of the R&S Spectrum
Rider.

Signal generator settings:

® Frequency: 100 MHz

® |evel:-20 dBm

Detecting harmonics

1. Press [PRESET] key.
The R&S Spectrum Rider is reset to its default state.
After the preset, the R&S Spectrum Rider displays the frequency spectrum over its
full frequency span.
At 100 MHz, the generator signal is displayed as a vertical line. In addition, you can
see the harmonics as smaller vertical lines at frequencies that are multiples of 100
MHz. To measure the second harmonic ratio, decrease the span.

2. Press [FREQ)] key.

3. Select the "Start" softkey at the "Measurement footer bar".
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The R&S Spectrum Rider opens an entry box to enter the start frequency.
4. Enter a start frequency of 50 MHz.
5. Confirm the entry with one of the unit keys.

6. Select the "Stop" softkey at the "Measurement footer bar".
The R&S Spectrum Rider opens an entry box to enter the stop frequency.

7. Enter a stop frequency of 250 MHz.

8. Confirm the entry with one of the unit keys.
The R&S Spectrum Rider displays the frequency spectrum in the range from 50
MHz to 250 MHz. This frequency range visualizes the signal itself at 100 MHz and
the second harmonic at 200 MHz.
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To measure the harmonic ratio, set the marker on the signal and a delta marker on
the second harmonic.

9. Press [MARKER] key.
The R&S Spectrum Rider sets a marker on the trace maximum. The trace maxi-
mum corresponds to the signal.

10. Select the "New Marker" softkey at the "Measurement footer bar".
The R&S Spectrum Rider activates a delta marker and places it on the next trace
maximum. This corresponds to the second harmonic.
The harmonic ratio is the vertical distance of the marker and the delta marker. The
R&S Spectrum Rider displays this value in the "Measurement result view".
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3.3.2 Using a Power Sensor

@ R&S Spectrum Rider option
R&S FPH-K9 (order number: 1321.0709.02) option is required to operate the R&S
Spectrum Rider in the power sensor mode.

For highly accurate power measurements, you can connect one of the power sensors
that are supported by the R&S Spectrum Rider.

For a list of R&S Spectrum Rider supported power sensors, see the datasheet of the
R&S Spectrum Rider.

You can connect the list of supported power sensors to the USB port of the R&S Spec-
trum Rider. This connector allows you to control the power sensor and supplies it with
power. For more information, see Chapter 3.2.2.4, "USB Port", on page 34.

3.3.2.1 Measuring the Power with a Power Sensor

For more information about the characteristics of the supported power sensors, refers
to their datasheet.

Risk of damaging the power sensor

Because of high input power,

® The continuous power applied to the power sensor’s input must not exceed 400
mW (26 dBm).

® Use an attenuator for measurements on high-power transmitters.

However, brief power peaks < 10 ps up to 1 W (30 dBm) are permissible.

Test setup

Connect the power sensor cable to the USB port of R&S Spectrum Rider. If the power
sensor is having the binder connector (i.e R&S FSH-Z1, R&S FSH-Z18), the FSH-Z101
adaptor cable is needed.
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1 = Supported power sensor (e.g R&S FSH-Z1, R&S NRP-Z11)
2 = Power sensor connector (DUT)

3 = USB binder adaptor (R&S FSH-Z101)

4 = USB port connector

Measuring the power

1. Press [MODE] key.

2. Select "Power Meter" softkey.
The R&S Spectrum Rider switches its operating mode.

If the R&S Spectrum Rider recognizes a power sensor, it sets up a connection via the
USB interface. After a few seconds, the R&S Spectrum Rider shows the measured
power.

If no power sensor has been connected or is not connected appropriately, the R&S
Spectrum Rider shows nothing.

If there are communication problems between the R&S Spectrum Rider and the power
sensor, the R&S Spectrum Rider displays an error message that indicates a possible
cause.

For more information on the error messages, see Table 7-1.

Zeroing the power sensor

To compensate internal offsets of the power meter, a zeroing for the power sensor is
required before starting the measurement.

1. Select "Zero" softkey.
Do not to apply any signals to the power sensor while zeroing is active.
A popup message box is displayed to provide instructions during the zeroing of the
power sensor.
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Please Remove All Signals

From the sensor input and press Continue to start zeroing

2. Disconnect the power sensor from any signal sources.

3. Select "Continue" softkey to start zeroing.
The R&S Spectrum Rider starts the zeroing process.

= Zeroing Power Sensor

Please wait while the system is zeroing the power sensor

4. Wait for the zeroing process to finish.
After zeroing, the R&S Spectrum Rider displays the message "Power sensor zero
done" and again shows the power sensor softkey menu.

Power sensor zero done

5. Connect the DUT to the power sensor.
The R&S Spectrum Rider shows the measured power level in dBm. For more infor-
mation on the power meter measurement, see Chapter 7, "Power Meter",
on page 214l.

%> Power Meter NRP-Z81 Average 4]
21212016
16:10
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-54.46

-710 dBm 20 dBm
Freq 200 MHz o@8e

To Ref MeasTime

Set the frequency

To get the best results, enter the frequency of the signal under test.

1. Select "Freq" softkey.
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The R&S Spectrum Rider opens an entry box to enter the frequency.
2. Enter the frequency of the signal.
3. Confirm the entry with one of the unit keys.

The R&S Spectrum Rider transfers the new frequency to the power sensor which then
corrects the measured power readings.

Measuring Power and Return Loss

With the directional power sensors R&S FSH-Z14 and R&S FSH-Z44, you can mea-
sure the power in both directions.

When you connect the directional power sensor between the source and the load, the
R&S Spectrum Rider measures the power from the source to load (forward power) and
from the load to source (reverse power).

The ratio between the forward and reverse power is a measure of the load matching.
The R&S Spectrum Rider displays it as the return loss or standing wave ratio.

The power sensors for the R&S Spectrum Rider have an asymmetrical design. There-
fore, they have to be inserted into the test setup in such a way that the "Forward" arrow
on the sensor points toward the load (in the direction of the power flux).

When measuring high powers, pay strict attention to the following instructions to avoid
personal injury and to prevent the power sensor from being destroyed.

CAUTION

Danger of skin burns and damage to the instrument

® Never exceed the permissible continuous power.

® See diagram on the rear of the sensor for the permissible continuous power.
® Turn off the RF power to connect the sensor.

® Screw the RF connectors tightly.

Test setup

Connect the power sensor cable to the USB port of R&S Spectrum Rider. If the power
sensor is having the binder connector (i.e R&S FSH-Z14, R&S FSH-Z44), the FSH-
Z144 adaptor cable is needed. Insert the directional power sensor between the source
and the load.

The power sensors for the R&S Spectrum Rider have an asymmetrical design. Hence,
you have to insert them into the test setup in such a way that the "Forward" arrow
(1=2) on the sensor points toward the load (= in the direction of the power flux).
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1 = Directional power sensor R&S FSH-Z14 or Z44
2 = Source

3 = Load

4 = USB binder adaptor (R&S FSH-Z144)

5 = USB port connector

Measuring the power

1. Press [MODE] key.

2. Select "Power Meter" softkey.

As soon as the R&S Spectrum Rider recognizes the power sensor, it displays the type
of the directional power sensor that is connected in the "Title bar" (see Figure 3-5).
After a few seconds, it also shows the forward power and return loss currently mea-
sured at the load.

Zeroing the power sensor

Before performing the power measurement, you should zeroing the power sensor.
After zeroing is done, the R&S Spectrum Rider displays the message "Power sensor

zero done" and again shows the power sensor softkey menu.

» Connect the R&S FSH-Z14 or R&S FSH-Z44 between the source and the load.
The R&S Spectrum Rider displays the measured forward power in dBm and the
SWR of the load. For more information on using the directional power sensor, see
Chapter 7, "Power Meter", on page 214.
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To get the best results, you should also define the frequency of the signal. For more
information on the measuring power and return loss, see Chapter 7, "Power Meter",
on page 214.

3.3.3 Saving and Recalling Results and Settings

@ Storage device
If both USB flash drive and micro-SD card are connected to the instrument, the USB
flash drive takes precedent over SD card as a storage device.

If both storage devices are not connected, the internal memory of the instrument is
used for storage.

The R&S Spectrum Rider can store measurement results and settings in the internal
memory, removable micro-SD card or on a USB flash drive via the USB interface.

Results and settings are always stored together, allowing them to be interpreted in con-
text when recalled. The R&S Spectrum Rider can store at least 100 data records in the
internal memory which are differentiated by their names.

The R&S Spectrum Rider provides two USB ports and one micro-SD card slot.

For more information on saving measurement results and settings, see Chapter 4.8.1,
"Saving Datasets", on page 106.

For more information on recalling measurement results and settings, see Chap-
ter 4.8.2, "Restoring Datasets", on page 109.
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4 Instrument Functions

This chapter provides information about the basic functionality and the user interface of
the R&S Spectrum Rider.

e Screen Layout and EIEMENTS.........ccoioiiiiiiiiiiiiec et e e a e 90
o Touchscreen Gesture EIemMent....... ..o 92
o Presetting the R&S Spectrum Rider........oovuviiiiiiiiiiiiiiiii e 98
o  Configuring MeasUremMENtS. ........oii it e e 99
L VAo Ty g TN D =T o1 (o YU 99
®  TaKiNg SCreENSNOLS.......ciiiiiiiiiie e 100
®  SAVING ON EVENES....uuiiiiiiiiiiiee ettt e e e e e e s e et are e e e e e e e e e an 102
o Managing Datasets.........cooiiiiii e ————— 105
o Updating the FIrmMWare..........ooooiiiiiiiiccccre e s 112
e Installing Firmware OpltioNns...........oooiiiiiiiiiiccrrere e 112
e Device DocUMENTAtION.......eiiiiiiiiiie e 112

4.1 Screen Layout and Elements

The following figure shows the screen layout in spectrum mode. It shows all elements
that are the same for all operating modes of the R&S Spectrum Rider. Screen layouts
that show specifics for each operating mode or measurement are provided in the corre-
sponding sections of this manual.
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Figure 4-1: Screen layout and elements
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Screen Layout and Elements

= Title Bar

= Battery status

= Measurement Result View

= Date and time

= Reference position

= Currently selected menu item

= Available menu item

= Unavailable menu item

9 = Active menu item

10 = Invalid trace indicator and overload information
11 = Currently selected button

12 = Selectable toggle button

13 = Blue dot implies setting not coupled to another hardware setting
14 = Measurement Trace Window

15 = Trace 1

16 = Trace 2

17 = Horizontal axis labeling

18 = Vertical axis labeling

19 = Currently selected maker

O~NOoO O~ WON -

20 = Marker
21 = Delta marker
22 = Entry box

23 = Configuration Overview

24 = Parameter View

25 = Unavailable softkey function

26 = Available softkey function

27 = Currently selected softkey function

Configuration Overview Screen Layout

The "Configuration Overview" @ is an operation mode dependable function. When
selected, it opens the "Config Overview" window which consists of six configuration
blocks to configure the relevant parameters at each stage of the measurement. The
button is located at the bottom right-hand corner of the display. The following illustrates
the screen layout of the "Config Overview" window.
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1 = Current selected block

2 = Scroll bar

3 = Associated block (see Table 3-3)
4 = Drop down list

When a block is selected in the "Config Overview" window, a blue frame is displayed
around the selected block. Alternatively, you can use the rotary knob to navigate the
block for configuration.

The parameters displayed in the block are current parameters applied to the spectrum
measurement. To configure these parameters, select the desired block for configura-
tion. Alternatively, press the rotary knob to select the block for configuration.

Depending on the instrument operation mode, parameters or blocks that are not availa-
ble in the operation mode are dimmed.

See details of each block configuration in "Configuration Overview" on page 42 for
spectrum analyzing mode.

4.2 Touchscreen Gesture Element

To enhance greater flexibility and user experience in the user interaction with R&S
Spectrum Rider, special touchscreen gestures are introduced. The following illustrated
the list of special gestures that R&S Spectrum Rider provides.

o Change Center FrEQUENCY.....couuiiiiiiii it e e 92
o Change Reference LeVel...... ..o 93
L I O = g o L= o -1 o S 94
L I o [ I 1Y/ F= 5 = 94
O IMOVE MAIKET ... eeeeeeee e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeberearabasanananns 95
0 Delete All MArKErs.....coou ittt e e e e e e e eaneeee 96
e Hide or Unhide Measurement Result View Display........cccccevvvveviviiiiiiciiiiiiieeeeeenn, 96
®  Preview SCreenshOt.. ... 97
o  SKip Wizard MeasuUre€mMeENt.......ccocoiiiiiiiii i e e e e e e e e e e e e e e e ee e eeeeeeaens 97

4.2.1 Change Center Frequency

Swipe left or right horizontally in the trace window to adjust the center frequency of the
spectrum measurement. Alternatively, select the "Center" softkey in the Parameter
View to adjust the center frequency or press the [FREQ] key on the front panel to dis-
play the "Center Freq" softkey label for adjustment.
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4.2.2 Change Reference Level

Swipe up or down vertically in the trace window to adjust the reference level of the
spectrum measurement. Alternatively, select the "REF" softkey in the Parameter View
to adjust the reference level or press the [AMPT] key on the front panel to display the
"Ref Level" softkey label for adjustment.
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4.2.3 Change Span

Pinch or stretch two fingers horizontally to adjust the span of the spectrum measure-
ment. Alternatively, select the "Span" softkey in the Parameter View to adjust the span
of the spectrum measurement or press the [SPAN] key on the front panel and select
the "Manual Span" softkey label for adjustment.
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4.2.4 Add Marker

Double tap in the trace window to create a marker on the spectrum measurement. The
marker is placed on the trace where the double tab gesture is performed.

Alternatively, press the [MARKER] key on the front panel and select the "New Marker"
softkey to create a marker on the spectrum measurement.
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Tab and drag on the marker icon to change the marker position in the trace window.
Alternatively, select the marker label in the Measurement Result View to adjust the
marker position on the spectrum measurement or press the [MARKER] key on the front
panel and select the "Select Marker" softkey for adjustment.
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4.2.6 Delete All Markers

Draw an "X" on the trace window to delete all markers from the spectrum measure-
ment. Alternatively, press the [MARKER] key on the front panel and select the "Delete
Marker" softkey to delete all markers from the spectrum measurement.
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4.2.7 Hide or Unhide Measurement Result View Display

Swipe up or down vertically on the Measurement Result View window to hide or view
the results display window.
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4.2.8 Preview Screenshot

Swipe horizontally to the left or right direction in the trace window to preview the
screenshot. Alternatively, select the "Prev" or "Next" softkey to preview the screenshot.

Spectrum LT}
M1 1.909864899 GHz 022 7.3dB 91972016
0106197 MHz 4 1815

D5 3724873 MHz 5255670 REF
Upper Limit Threshold -20 dBm 49.4 dBm
Lower Limit Threshold -20 dBm

Save Recall Recall Screenshot File Manager

Measurement0021.png

4.2.9 Skip Wizard Measurement

Swipe horizontally to the left direction to skip a wizard measurement. Alternatively,
select the "Skip" softkey to skip the measurement.

& Preparing New Measurement

Connect power meter

Continue Interrupt Skip Finish Wizard Gancel
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4.3 Presetting the R&S Spectrum Rider

Before you prepare a measurement, it is recommended to preset the R&S Spectrum
Rider. During a preset, the R&S Spectrum Rider resets all settings to their default
state. Restoring the default configuration has the advantage that old settings do not
affect measurements.

The default setup is specific to the operating mode.

» Press [PRESET] key.
The R&S Spectrum Rider restores its default setup.

You can also define your own default settings via a dataset. This dataset is then loaded
after pressing the [PRESET] key instead of the factory default.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Inthe "User Preferences" dialog box, select the "Preset Dataset" item.
The R&S Spectrum Rider displays the file manager dialog box to select the dataset
that contains the settings you would like to have as the preset settings.
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4. Select the dataset with the settings you want and press "Load" softkey.

5. Inthe "User Preferences" dialog box, select the "Preset Mode" item.
A drop-down menu opens to select the preset mode.

6. Select "User Defined" to load the dataset defined in the "Preset Dataset".
The R&S Spectrum Rider now loads the settings of the dataset after you press
[PRESET.]
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Preset Key e User Defined

\Public\Upplow_limit set

4.4 Configuring Measurements

The Measurement Result View dialog box provides an overview of the current configu-
ration of the R&S Spectrum Rider. In addition, you can also change the configuration in
Gl this dialog box.
1. Press [SETUP] key.

2. Select "Config Overview" softkey.

3. Select one of the dialog boxes and change the settings as you like.

Note that the contents of the "Config Overview" dialog box are customized for each
operating mode of the R&S Spectrum Rider. Therefore, the order and number of dis-
played settings are different in each mode.

4.5 Working Directory

Using the "Working Directory", you can customize the folder directory to save the
screenshots and datasets captured during measurement.

1. Press [SETUP] key.

2. Select "User Preference" softkey.

3. Inthe "User Preferences" dialog box, select the "Using working directory" item.
4

Select "On" to activate the customize folder directory or "Off" to use the default
storage device in the R&S Spectrum Rider. See "Data storage devices"
on page 107.

5. Define the folder name in the "Working directory" item.

Working Directory / Off

\Public\Limit Lines

User Manual 1321.1011.02 — 11 99



R&S®Spectrum Rider FPH Instrument Functions

Taking Screenshots

4.6 Taking Screenshots

You can take and store a screenshot of the current screen anytime with the screenshot
key.

> Press the screenshot key.
The R&S Spectrum Rider takes the screenshot.

If available, the R&S Spectrum Rider stores the screenshot on an external storage
device (USB flash drive or micro-SD card). If both are connected, the R&S Spectrum
Rider uses the USB flash drive.

If no external device is available, the R&S Spectrum Rider stores the screenshot in its
internal memory until the internal memory is full. In that case, you can transfer the
screenshots with the R&S InstrumentView software to your computer.

@ Saving screenshot and dataset at the same time

Depending on the "Capture" settings configured in the "User Preference" menu, using
the screenshot key also saves a dataset in addition to the screenshot.

For more information, see Chapter 4.8, "Managing Datasets", on page 105.

Screenshot filename and file format

All screenshots get a default filename "Screenshot####". The files also get numbers
(#####) in an ascending order, beginning with 0000. You can select a default filename
and a starting number in the "User Preference" menu.

The file format of screenshots is either *.png or *.jpg, depending on your configuration
in the "User Preference" menu.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Select the "Default Filename" and "Filename Counter Starts At" items and assign a
filename and number as you wish.

4. Select the "Capture Screen Format" items to select the screenshot file format.
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Measurement
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Previewing screenshots

The R&S Spectrum Rider provides functionality to preview screenshot.

@ Special touchscreen gesture
You can swipe horizontally to the left or right direction to preview the screenshot.
See Chapter 4.2.8, "Preview Screenshot", on page 97.

1. Press [SAVE/RECALL] key.

2. Select "File Manager" softkey.
The R&S Spectrum Rider opens the file manager to select a screenshot for the
preview.

3. Select the screenshot for preview.
4. Select "Preview" softkey to preview the screenshot.

5. Select the "Prev" or "Next" softkey to preview the screenshots available in the
selected folder.
The filename of the previewed screenshot is displayed below the screenshot.
See Figure 4-2 and Chapter 4.8.2.1, "Previewing a Dataset", on page 110.

6. Select "Exit" softkey to return to the file manager.
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Figure 4-2: Preview screenshot

4.7 Saving On Events

"Save On Event" is not available in the power meter and modulation analysis measure-
ment mode.

The R&S Spectrum Rider provides functionality that automatically saves measurement
information if a certain situation or event occurs.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Select the "Save On Event" menu item.
A drop- down menu to disable or enable the "Save On Event" opens.

4. Select "On" to enable the "Save On Event" menu item.
The R&S Spectrum Rider turns on automatic event recognition. You can select one
of several events that trigger the storage of measurement data. See "Event types"
on page 103.
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Data types
You can select several data types to save when an event occurs.

® A screenshot of the sweep that contains the event (.png or . jpg file)

® A dataset of the sweep that contains the event (. set file)

® A dataset of the sweep that contains the event saved as CSV format (. csv file)
® The GPS coordinates of the location where the event happens (. gpx file).

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Select the "Capture Screen", "Capture Dataset", "Capture Dataset as CSV" or
"Capture GPX" menu item and turn it on or off.
If the setting is turns "On", the corresponding information is included in the saved
data.
See Chapter 4.6, "Taking Screenshots", on page 100.

@ Timing of the data capture
The R&S Spectrum Rider evaluates the measured data after a sweep is done and thus
detects and saves an event only after a sweep has been completed.

Event types

To use the "Save on Event" functionality, you have to select an event type that triggers
the capture of the selected data. The R&S Spectrum Rider supports several event
types.

® Single sweeps and sweep time

It is not possible to save measurement data in single sweep mode because the R&S
Spectrum Rider only performs one sweep and then stops.

The time interval must be longer than the sweep time. If the time interval is shorter, the
R&S Spectrum Rider is not able to save data because a sweep has to be complete
before the R&S Spectrum Rider is able to save the data.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Select the "Event Source" menu item.
A drop-down menu to select the event trigger source opens.
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Limit Failure

Event Source

Distance Interval

Every Sweep

a) "Time interval"
You can define the duration of the time interval via the "Time Interval" menu
item.

b) "Limit failure"
Saves measurement data if a limit line is violated.
The R&S Spectrum Rider provides different modes for handling limit check fail-
ures. You can select one via the "Limits Save Mode".

e "Start On Failure": starts to save measurement data if a limit line is violated.
e "Stop On Failure": stops to save measurement data if a limit line is violated.
e "Save Only Failure": saves only the sweeps that actually fail a limit check.
c) "Distance interval"
Saves measurement data after you have covered a certain distance.
You can define the distance that is covered before the measurement data is
saved via the "Distance Interval" menu item.
d) "Every sweep"
Saves the data of all measurement sweeps that are performed.

Storage device

To use the "Save on Event" functionality, you need either an SD card or a USB stick to
store the data. The internal memory is probably not sufficient.

1. Press [SETUP] key.

2. Select "User Preference” softkey.

3. Select the "Recording Storage" menu item.
A drop-down menu to select the recording storage media opens.

Recording 3

4. Select the desired storage media.
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Managing Datasets

The R&S Spectrum Rider provides functionality to manage (e.g. save, restore, delete
and export) datasets available in its internal memory or an external storage device.

Datasets

The R&S Spectrum Rider supports various types of datasets. The instructions below
primarily describe the management of datasets that you create on the R&S Spectrum
Rider during measurements, for example measurement results and configurations.
Note that these datasets have the file extension . set.

Datasets with the file extension . set are an image of measurement results and config-
urations. Thus, you can subsequently reproduce the context of the measurement.

Using the R&S InstrumentView software, you can use the datasets for documentation
purposes or post-processed it for a more detailed analysis later on. Note that datasets
also contain calibration data if calibration has been performed.

Templates

The R&S Spectrum Rider also supports various other types of datasets or templates.
Such templates mainly contain additional requirements for a particular measurement,
like limit lines or channel tables.

Creating and editing of these templates are only possible with the functionality provi-
ded by the R&S InstrumentView software package. Note that the file extension
depends on the application of the template (for example, a template containing a chan-
nel table has the extension . chntab).

For more information on working with templates and datasets, refer to the documenta-
tion of the R&S InstrumentView software package.

Data synchronization

The R&S InstrumentView features data synchronization that matches the data availa-
ble between the R&S Spectrum Rider and the PC.

1. Select "File Transfer" from the "Instrument" menu.
The software opens the "File Transfer" dialog box.

2. Select the "Template & Result" & synchronization button to process data synchro-
nization between the computer and instrument.
This data synchronization updates all files that have been created or edited with
the R&S InstrumentView software package to the instrument and vice versa. (Note
that template can only be created and edited in the PC, see "Templates”
on page 105).

3. Alternatively, data can be transferred in a single direction using the = direction but-
ton between the PC and instrument and vice versa.
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4.8.1 Saving Datasets
The R&S Spectrum Rider allows you to save the data that is analyzed at any time.

1. Press [SAVE/RECALL] key.

2. Select "Save" softkey.
The R&S Spectrum Rider opens the "Save Dataset" dialog box.
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Figure 4-3: Save Dataset dialog box

1 = Remaining memory on selected data storage device
2 = Currently selected data storage

3 = Available data storage

4 = Currently folder structure of the selected data storage
5 = Dataset name input field

6 = On-screen Keyboard icon

7 = File manager softkey menu

Data storage devices

@ Storage device
If both USB flash drive and micro-SD card are connected to the instrument, the USB
flash drive takes precedent over SD card as a storage device.

If both storage devices are not connected, the internal memory of the instrument is
used for storage.

The folder structure shows all the available data storage devices. Possible storage
devices are the internal memory of the R&S Spectrum Rider, micro-SD card or USB
flash drive.

The default storage device depends on which devices are connected to the R&S Spec-
trum Rider. See "Storage device" on page 107.

The internal memory provides approximately 20 MB of data, therefore the number of
datasets you save on the R&S Spectrum Rider is limited. Each dataset needs about
100 kB of memory, but this value can vary.

If you are using an external storage device, the number of datasets you can save is
limited only by the size of the storage device.

R&S Spectrum Rider shows the remaining memory on the storage device in the dialog
box.
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1. Select the storage device you want to save the data.
2. Select the folder you want to save the data.

3. Enter a filename in the corresponding input field.
The default filename for datasets is Dataset###.set with a new number in
ascending order for each new dataset. The file extension for datasets is . set.
If you enter another name, the R&S Spectrum Rider uses that name and assigns a
new number to the filename if you save the data set the next time. This function
allows you to assign consecutive dataset filename without entering a new name
every time you want to save a dataset.
You can define the dataset filename at the "User Preference" dialog box. Select the
"Default Dataset Name" and enter the filename in the entry box.

4. Press the rotary knob to confirm the entry.
The R&S Spectrum Rider saves the dataset.

4.8.1.1 Alternative Ways to Save Datasets

Using the screenshot key IEll, the R&S Spectrum Rider provides an alternative and
more convenient way to save dataset.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Configure the "Default Filename", "Filename Counter Starts at" and "Capture
Screen Format" menu items.
The screenshot key Il saves a screenshot of the display and the selected data of
the current measurement based on the filename syntax defined in the "Default File-
name", "Filename Counter Starts at" and "Capture Screen Format" menu items.

Saving events

You can configure the R&S Spectrum Rider to save a dataset when an event occurs.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Select the "Capture Dataset" menu item and set it "On".
If the "Capture Dataset" menu item is set "On", the R&S Spectrum Rider saves a
dataset of the current measurement if an event occurs.
For more information on events, see Chapter 4.7, "Saving On Events",
on page 102.

4.8.1.2 Renaming Filename

If necessary, you can rename files or file directories directly on the R&S Spectrum
Rider.
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1. Press [SAVE/RECALL] key.

2. Select "File Manager" softkey.
The R&S Spectrum Rider opens the file manager.

3. Select the files or file directories in the file manager.
Alternatively, press the "Mark" softkey to select the desired files or files directories.

4. Select "Edit" softkey.
The R&S Spectrum Rider displays a submenu for selection.

5. Select "Rename" menu item to rename the files or file directories.
The R&S Spectrum Rider opens an input field to change the name of the selected
files or file directories.
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4.8.2 Restoring Datasets
You can preview and load previous saved measurement results with the recall function

of the R&S Spectrum Rider. This function also provides easy access to previous mea-
surement settings so that you do not have to set up the R&S Spectrum Rider again.
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1. Press [SAVE/RECALL] key.

2. Select "Recall" softkey.
The R&S Spectrum Rider opens the "Recall Dataset" dialog box.

3. Select the storage device and file directory you want to load the dataset.

The R&S Spectrum Rider restores the configuration that the dataset contains.

By default, the most recently saved dataset is highlighted. If you need another dataset,
navigate to the file directory or storage device that contains the dataset you need.

4.8.21 Previewing a Dataset

The R&S Spectrum Rider provides the function to preview datasets. The preview func-
tion allows you to take a quick look at the screenshot and its corresponding measure-
ment settings. During preview, the R&S Spectrum Rider does not yet activate the mea-
surement settings of that dataset.

1. Press [SAVE/RECALL] key.

2. Select "File Manager" softkey.

3. Browse through the available datasets and select the desired dataset.
4

Select "Preview" softkey.
The R&S Spectrum Rider shows a preview of the measurement results and the
measurement settings contained in the selected dataset.

5. Select the "Prev" or "Next" softkey to preview the datasets available in the selected
folder.
The filename of the previewed dataset is displayed at the bottom of the screen lay-
out. See Figure 4-4.
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Figure 4-4: Preview dataset

6. Select "Recall" softkey to load the dataset
Alternatively, select the "Exit" softkey to return to the file manager.

4.8.2.2 Loading a Dataset

If you find a dataset whose settings you need for your current measurement task, you
can load it.

> Select "Load" softkey.
The R&S Spectrum Rider loads the dataset and adjusts its measurement settings
according to the dataset.
See also Chapter 4.8.2.1, "Previewing a Dataset", on page 110.

4.8.3 Deleting Datasets
If you have to delete a dataset, you can do so with the file manager.

1. Press [SAVE/RECALL] key.

2. Select "File Manager" softkey.
The R&S Spectrum Rider opens the file manager.

3. Select the desired files or file directories in the file manager.
Alternatively, press the "Mark" softkey to select the desired files or files directories.

4. Select "Edit" softkey.
The R&S Spectrum Rider displays a submenu for selection.

5. Select the "Delete" menu item to delete the files or file directories.
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Before deleting, the R&S Spectrum Rider shows a warning message that you need
to confirm.

6. Select "Yes" to delete the selected files or file directories.
The R&S Spectrum Rider deletes the selected files or file directories from its mem-
ory.

4.8.4 Export Datasets

You can export a dataset to CSV format. It works in all modes except spectrogram and
spectrogram playback.

1. Press [SAVE/RECALL] key.

2. Select "Export CSV" softkey to save dataset as CSV format.
The R&S Spectrum Rider opens the "Export Data" dialog box.

3. Select the desired file storage location to save the dataset in CSV format.
See also Chapter 4.8.1, "Saving Datasets", on page 106.

4.9 Updating the Firmware

You can download new firmware versions from the R&S Spectrum Rider website.
http://www.rohde-schwarz.com/product/fph.html

The website also provides release notes for each new firmware version. The release
notes include instructions on how to perform a firmware update.

4.10 Installing Firmware Options

You can equip the R&S Spectrum Rider with several firmware options to enable addi-
tional operating modes or special measurements.

For more information, see Chapter 3.2.6, "Managing Options", on page 49.

4.11 Device Documentation
You can export the R&S Spectrum Rider OSA document from the instrument.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Inthe "User Preferences" dialog box, select the "Export" menu item.
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The R&S Spectrum Rider displays the file manager window to export the documen-
tation.

4. Select the desired file location in the file manager window to export the documenta-
tion.
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5. Select "Export" to export documentation from the instrument.
The R&S Spectrum Rider export the documentation into the selected file location.
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5.1

Performing and Configuring Measurements

Working with the Measurement Wizard

When testing antennas and making measurement which involves complex signals, it is
often necessary to perform a sequence of standardized and recurring measurements,
often in an environment that is not easily accessible. To make sure that measurements
are performed as required and to avoid a constant adjustment of parameters, the R&S
Spectrum Rider features a measurement wizard.

The measurement wizard allows you to combine several individual measurement con-
figurations to a sequence of measurements (or measurement set). As all relevant
parameters have been set before the actual measurement and cannot be changed
once the measurement procedure has begun, the wizard is a good way to avoid mis-
takes and save time when setting up measurements. You can use the wizard for mea-
surements in all the operating modes.

Note that it is necessary to install and use the R&S InstrumentView software package if
you want to configure the measurement steps and parameters in the measurement
wizard.

For details on the individual measurements you can perform with the wizard, refer to
the corresponding chapters.

® Chapter 6, "Spectrum Analyzer Mode", on page 123

® Chapter 7, "Power Meter", on page 214

® Chapter 8, "Using the Internal Power Meter", on page 224

® Chapter 9, "Performing Pulse Power Measurements", on page 227

® Chapter 10, "Modulation Analysis ", on page 235

® Chapter 12, "Receiver Mode", on page 281

® Chapter 11, "Interference Analyzer", on page 254

You can use the wizard for measurements in all operating modes.

The following chapters illustrates the wizard measurements used in the "Spectrum
Analyzer" mode.

Note: It is necessary to install and use the R&S InstrumentView software package if
you want to access the measurement wizard.

Performing and Configuring Measurements

Before you can use the measurement wizard, you have to define a measurement set
using the "Wizard Set Editor" in the R&S InstrumentView software package.

The R&S InstrumentView software package is delivered with the R&S Spectrum Rider.
The latest version is also available for download on the R&S Spectrum Rider website
at http://www.rohde-schwarz.com/product/fph.html.

After creating the measurement wizard set using the R&S InstrumentView, transfer the
file to the R&S Spectrum Rider.
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For more information of the "Wizard Set Editor", see the R&S InstrumentView manual.

Load the measurement wizard

Now that the measurement set is available on the R&S Spectrum Rider, you can per-
form the measurement wizard.

1.

Press [Wizard] key.
The R&S Spectrum Rider opens the wizard dialog box. See Figure 5-1.

Measurements

G) To use the wizard

Please load the measurement set fo create new measurements.

Load Meas Set Meas Setting Meas Spec Meas Results

Figure 5-1: Wizard dialog box

1 = Measurement wizard dialog box
2 = Measurement wizard message box
3 = Softkeys menu of measurement wizard application

Select "Load Meas Set" softkey.
The R&S Spectrum Rider opens the file manager to select the measurement wiz-
ard set.

Select the desired measurement wizard set from the file manager.

Select "Load" softkey to confirm the selection.
The R&S Spectrum Rider loads the measurement wizard set.

Measurement setting

The parameters highlighted in the measurement setting dialog are configurable during
the start of the measurement. See Figure 5-2.

1.

Select "Meas Setting" softkey.
The R&S Spectrum Rider opens the "Meas Setting" dialog box.

Select the desired menu item in the "Meas Setting" dialog box.
Note that some of the parameters are read-only information. See Table 5-1.
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General

not connected

Figure 5-2: Measurement setting dialog

Table 5-1: Measurement setting parameters

Measurement parameters Descriptions

"General" User Name of the person that performs the measurement.

Measurement | Name of the measurement wizard set. This field is a read-
Definition only field that shows the measurement name as defined in
the R&S InstrumentView software package.

Number of Number of individual measurements in the measurement
Steps to Per- | sequence as defined with the R&S InstrumentView soft-
form ware package.

The field allows you to reduce the number of individual
measurements and perform only those measurements that
are necessary. If you reduce the number of measurements,
the R&S Spectrum Rider omits the last measurement in the
sequence.

You can edit this field only if you turned on the "Allow Vari-
able Number of Sequence Steps" in the "Wizard Set Editor"
of the R&S InstrumentView software.

Descriptions | Short description of the measurement task. This field is a
read-only field that shows the description as defined with
the R&S InstrumentView software.

"Site" Site Name Location of the measurement.

Comments Comments about the measurement, e.g. the external con-
ditions during the measurement.

GPS Position | Displays the GPS information. See Chapter 3.2.7.3, "Using
the GPS Receiver", on page 57.

Measurement specification

The measurement specification dialog box displays the measurement step sequences
and the individual performed measurement status. See Figure 5-3.
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» Select "Meas Spec" softkey.
The R&S Spectrum Rider opens the "Meas Spec" dialog box.

Measurements Spectrum <done>
PM <not done>

AM <not done>

Figure 5-3: Measurement specification dialog box

1 = Measurement step in a wizard set
2 = Individual measurement step status

Performing a sequence of measurements
Now that you have updated all measurement setting parameters concerning the mea-

surement task, you can start the measurement procedure.

Spectrum

Instructions for Spectrum

& Preparing New Measurement

Instructions for Spectrum

Continue Interrupt

Figure 5-4: Perform wizard measurement dialog box
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1 = Image of a measurement step defined in the R&S InstrumentView software package.
2 = Wizard message box
3 = See Table 5-2

1. Select "Start Meas" softkey.
The R&S Spectrum Rider starts to go through the measurements that are part of
the measurement wizard set. The sequence of the measurements is defined in the
R&S InstrumentView.
Before the start of each measurement, the R&S Spectrum Rider displays a mas-
sage "Preparing New Measurement" in the wizard message box.
The message box contains information and instructions on how to prepare and per-
form the measurement that you have defined in the R&S InstrumentView software.

2. At each measurement step, you have several options:

e Select "Continue" softkey.
The R&S Spectrum Rider finishes the current measurement and opens the
measurement wizard dialog box. See Figure 5-5
<> Spectrum 4]
M1 517.1830986 MHz -107.1 dBm/Hz 141112016

~ 45dBm

950

-105.0

Center 517.183099 MHz r M ) Sample  Trig Free Span 100 MHz o-@8-e

Next Meas Repeat Meas Interrupt Cancel

Figure 5-5: Measurement wizard dialog

— Select "Next Meas" softkey to proceed to the next measurement step in the
measurement sequence.

— Select "Repeat Meas" softkey if the result does not match your expectation
and you want to validate the result again.

— Select "Interrupt" softkey if the result does not match your expectation and
you want to find the origin of the problem by using a different settings or
measurement than those defined in the wizard.

— Select "Finish Wizard" softkey to end the measurement sequence.

— Select "Cancel" softkey if at any time the result does not match your
expectation and you want to abort the measurement.
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The R&S Spectrum Rider prompts you to save measurement result and
exit the wizard measurement.
e Select "Interrupt” softkey.

The R&S Spectrum Rider opens the wizard interrupt dialog box.

There are three selections in the wizard interrupt dialog box, you can either:

— Select "Leave Menu" softkey to proceed and perform the necessary recon-
figuring of the measurement. The R&S Spectrum Rider goes to the current
measurement environment which you can analyze the measurement set-
tings and make the necessary reconfiguration on the measurements.

After you have completed the reconfiguration on the measurement, press
[WIZARD] key to return back to the wizard interrupt dialog box
— Select "Resume Sequence" softkey to resume back to the measurement.
— Select "Cancel" softkey to abort the wizard measurement.
e Select the "Skip" softkey.

The R&S Spectrum Rider skips a single measurement step and continue the

subsequent measurement step.

Note: Alternatively, you can swipe horizontally to the left direction to skip a wiz-

ard measurement. See Chapter 4.2.9, "Skip Wizard Measurement",

on page 97.

e Select "Cancel" softkey.

The R&S Spectrum Rider displays a message "Cancel Incomplete Wizard

Sequence" in the wizard message box.

Select "YES" to abort the wizard measurement or "NO" to continue.

Cancel incomplete Wizard sequence

This action will cancel an incomplete Wizard sequence.Press YES to store results
obtained so far and cancel the sequence, or NO to continue.

This is followed with a message prompt to save measurement result. The R&S
Spectrum Rider displays a message "Save Wizard Measurement Results" in
the wizard message box.

Save Wizard Measurement Results

Press save results to store the results obtained so far, Discard results fo discard
them.

Save Result Discard Result

Select "Save Result" to save the measurement results or "Discard Result" to
discard the measurement results.

3. After each measurement is completed, the R&S Spectrum Rider displays a mes-
sage "Measurement Done" in the wizard message box.
Select "Continue" softkey to proceed to the next measurement step (if any).
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Measurement Done

4. After all the measurements are completed, the R&S Spectrum Rider displays a
message "All Measurements Done" in the wizard message box.
Select "Continue" softkey. The R&S Spectrum Rider prompts you to save or dis-

card the measurement results.

Select "Save Result" softkey to save the results on the selected storage device or
"Discard Result" softkey to discard all the measurement results.

All Measurements Done

Table 5-2: Softkey in the measurement wizard

Softkey

Description

"Next Meas"

The R&S Spectrum Rider proceeds to perform the
measurement.

"Continue"

The R&S Spectrum Rider finishes the current mea-
surement and begins with the next measurement by
showing the necessary preparation instruction.

"Repeat Meas'

Repeat the current measurement

"Interrupt"

If you interrupt the measurement sequence, you can
change the different settings or measurements as if
wizard is not in used. The R&S Spectrum Rider
keeps the results of measurement you have already
performed.

When you finished reconfigured the measurement,
you can resume back to the measurement
sequence.

"Skip"

Skip a single measurement step and continue the
subsequent measurement step

Skipping individual measurements is possible when
you turn on "Allow to skip measurements and finish
wizard sequence" in the "Wizard Set Editor" of the
R&S InstrumentView software package.

"Cancel"

Abort wizard measurement. The R&S Spectrum
Rider displays a message "Cancel Immediate Wiz-
ard Sequence" in the message box.

If wizard measurement is aborted, the R&S Spec-
trum Rider displays a message "Save Wizard Mea-
surement Results" in the message box.

If wizard measurement result is saved, the R&S
Spectrum Rider returns to the last saved measure-
ment result trace window. If the result is discarded,
the R&S Spectrum Rider returns to the measure-
ment dialog box.

"Exit"

Exit wizard measurement.
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Evaluating Results

Softkey Description

"Finish Wizard" Ends the measurement sequence and returns to the
"Measurement Wizard" dialog box. The results of
the measurements you have already finished are
kept in the memory of the R&S Spectrum Rider.

Ending the sequence is possible when you turn on
"Allow to skip measurements and finish wizard
sequence" in the "Wizard Set Editor" of the R&S
InstrumentView software package.

"Save Result" Save result of the measurements performed in the
wizard set. See "Measurements result"
on page 121

"Discard Result" Discard measurement results.

Measurements result

Limited internal memory

If you have to store the results on the internal memory, make sure that there is enough
space left to store them or else the results might get lost. If the space is not enough,
you can delete old data with the file manager.

For more information, see Chapter 4.8.3, "Deleting Datasets", on page 111.

Measurement wizard results

All the measurement wizard results are stored in the wizard result folder during the
process of the measurement wizards. These stored results will not be saved until you
do a Save Result at the end of the wizard measurement.

The results for a measurement set consist of several files, each file corresponding to
one of the performed measurements. For easy evaluation, the R&S Spectrum Rider
includes the name of the measurement as defined in the wizard dialog or R&S Instru-
mentView.

All result files that belong to a measurement set are stored in the same directory. The
directory is named after the measurement name and site. The syntax is 'site-
name_measurement_#'.

The R&S Spectrum Rider adds numbers in ascending order to the files and directories
if you perform a measurement or measurement set more than once.

Evaluating Results

The R&S InstrumentView software package provides functionality to evaluate results
and compile measurement reports. However, before you can start to evaluate the
results you have to download the results to your computer. See "Data synchronization"
on page 105.
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The report generator function in R&S InstrumentView allows you to create measure-
ment reports for the full measurement set or a selection of dataset only. You can also
perform simple tasks like activating or deactivating markers that have been set during
the measurement.

1. Select "Report Generator" menu item in the R&S InstrumentView
The R&S InstrumentView opens the "Report Generator" dialog box that provides all
functionality to manage measurement sets.

2. Select the measurement sets that you want to include in the report.

3. Select the reporting parameters checkmarks that you want to show in the report,
e.g. checkmark to show marker data.

4. Select "Generate" button to create the report.

For more information on the report generator function, see the R&S InstrumentView
user manual.
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6.1

6.1.1

Performing Spectrum Measurements

Spectrum Analyzer Mode

The default operating mode of the R&S Spectrum Rider is the spectrum analyzer. The
spectrum analyzer provides the functionality to perform measurements in the fre-
quency domain, e.g. to identify the power of signals.

e Performing Spectrum Measurements...........coooe v 123
e Configuring Spectrum Measurements...........cuuuuuiciiiiiiieie e 172
o Working with Channel Tables........ccoo e 209
e Using TranSAUCEr FACLOrS.......cciiiiiiiieiieieeeeee et e e e 210

Performing Spectrum Measurements

In addition to basic spectrum measurements, the R&S Spectrum Rider provides sev-
eral specific measurements. These measurements, also in combination with one of the
available accessories, allow you to perform advanced and more complex measure-
ment tasks.

Measuring Basic Signal Characteristics

Basic spectrum measurements determine the spectrum of a signal in the frequency
domain or keep track of a signal in the time domain. They provide a basic overview of
the input signal characteristics.

Frequency domain

In the frequency domain, the R&S Spectrum Rider analyzes the input signal character-
istics over a particular span. You can use it, for example, to obtain basic measurement
results like peak levels and the shape of the spectrum.

The horizontal axis shows the frequency, the vertical axis shows the signal levels.

The measurement in the frequency domain is the default measurement mode.

Time domain

In the time domain, the R&S Spectrum Rider analyzes the characteristics of a signal at
a particular frequency over time. The span during time domain measurements is zero
(zero span mode). You can use time domain measurements, for example to monitor
the characteristics of a signal.

The horizontal axis shows the time, the vertical axis shows the signal levels.

To perform a time domain measurement, you have to set the span to zero manually.
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6.1.1.1 Using an Audio Signal to Locate Signal

You can configure the R&S Spectrum Rider to play back an audio signal when it
receives a signal. The audio signal changes its volume and frequency, depending on
the strength of the received signal.

1. Press [MEAS] key.

2. Select "Tone" softkey.
The R&S Spectrum Rider opens a submenu to select the tone measurement
mode.

Activate the tone measurement mode

> Select the "Tone" menu item.
The R&S Spectrum Rider turns the audio signal on.
You will also see a marker, M1 display on the frequency spectrum. Position the
marker to the signal of interest for tone measurement mode.

The R&S Spectrum Rider allows you to define the various aspects of this audio signal.

Defining a squelch level
The squelch level defines the signal level above which the audio signal starts to play.
1. Select the "Squelch Level" menu item.

The R&S Spectrum Rider opens an input field to define the squelch level.

2. Enter a squelch level in dBm as required.

Defining the threshold of the audio signal

The audio signal has a specific frequency that is coupled to a specific signal level, the
threshold. As the signal you are receiving during a measurement becomes stronger or
weaker, the audio signal changes its frequency:

® \When the signal becomes stronger, the frequency of the audio signal gets higher
® When the signal becomes weaker, the frequency of the audio signal gets lower

You can define the threshold of the base tone as necessary.

1. Select the "Threshold Tone Frequency" menu item.
The R&S Spectrum Rider opens an input field to define the threshold.

2. Enter a threshold level in dBm as required.

Note that it may be possible that the audio signal frequency becomes so high or low
that it is no longer audible.

User Manual 1321.1011.02 — 11 124



R&S®Spectrum Rider FPH Spectrum Analyzer Mode

6.1.2

Performing Spectrum Measurements

Defining the gain of the audio signal
The change of frequency of the audio signal is a constant change of frequency. It is
either one octave per 20 dB or one octave per 40 dB.

1. Select the "Tone Gain" menu item.
The R&S Spectrum Rider opens a submenu.

2. Select the gain setting you prefer.

Defining the volume of the audio signal

The R&S Spectrum Rider allows you to adjust the volume of the audio signal.

1. Select the "Tone Volume" menu item.
The R&S Spectrum Rider opens an input field to define the volume.

2. Define a volume you are comfortable with.

The volume is a percentage from 0% to 100% with 100% being the loudest.

Measuring the Channel Power of Continuously Modulated Signals

The channel power measurement selectively measures the power of modulated sig-
nals. Unlike a power meter that performs measurements over its entire frequency
range, the channel power measurement measures the power of a specific transmission
channel. Other signals in the frequency spectrum do not show in the results.

When measuring the spectrum within a channel, the R&S Spectrum Rider uses a reso-
lution bandwidth that is small compared to the channel bandwidth. It then determines
the total power of the channel by integrating the results on the trace. The R&S Spec-
trum Rider takes the following parameters into account:

® display mode (absolute or relative)

® detector

® resolution bandwidth

That means that you can compare the result to the result that would have been

obtained from a thermal power meter. The small resolution bandwidth acts like a nar-
row channel filter and so prevents out-of-channel emissions from affecting the result.

1. Press [MEAS] key.

2. Select "Meas Mode" key.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Channel Power" menu item.
The R&S Spectrum Rider starts to measure the channel power.

4. By default, the 3GPP WCDMA standard is active. Two vertical lines show the chan-
nel bandwidth.
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Figure 6-1: Screen layout for channel power measurements

1 = Measurement mode

2 = Channel power numerical

3 = Measurement standard

4 = Channel bandwidth

5 = Channel bandwidth graphical (blue lines)

6 = Parameter view

7 = Configuration overview

8 = Channel power measurement softkey menu

6.1.2.1 Selecting the Standard

If you need to perform measurements that are conformed to a telecommunications
standard, you can activate one of the predefined standards that are already stored in
the R&S Spectrum Rider memory. However, you can create new configurations to per-
form measurements on other standards as well.

1. Press [MEAS] key.

2. Select "Standard" softkey.
The R&S Spectrum Rider opens a file manager dialog box to select the standard.

3. Select one of the available standards.
The R&S Spectrum Rider loads the configuration of the selected standard. It auto-
matically sets the optimal span, resolution bandwidth, video bandwidth, sweep time
and detector for the standard.

You can create and edit standards with the R&S InstrumentView software and transfer
them to the R&S Spectrum Rider via the USB or the LAN interface. The number of
standards the R&S Spectrum Rider can store in its memory depends on the number of
other data sets stored on the R&S Spectrum Rider.
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6.1.2.3
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For more information, see Chapter 4.8, "Managing Datasets", on page 105.

Setting the Reference Level

The reference level is the power level that the R&S Spectrum Rider expects at the RF
input. When selecting the reference level, make sure that you do not overload the R&S
Spectrum Rider by applying a signal whose power exceeds the maximum reference
level.

As the power is measured with a small resolution bandwidth compared to the signal
bandwidth, it is still possible to overload the R&S Spectrum Rider, even if the trace is
within the measurement diagram. To prevent an overload, perform the measurement
with the largest resolution bandwidth possible using the peak detector. If you set these
parameters, it is not possible for the trace to exceed the reference level.

To simplify operation and to prevent incorrect measurements, the R&S Spectrum Rider
has an automatic routine for setting the reference level.

1. Press [MEAS] key.

2. Select "Level Adjust" softkey.
The R&S Spectrum Rider performs a measurement to determine the optimal refer-
ence level.
It uses a resolution bandwidth of 3 MHz, a video bandwidth of 3 MHz and the peak
detector. After finishing the automatic measurement, the R&S Spectrum Rider sets
the optimal reference level.

I Adjusting level for measurement.

Setting the Channel Bandwidth

The channel bandwidth specifies the frequency range around the center frequency,
over which the R&S Spectrum Rider performs the power measurement.

1. Press [MEAS] key.

2. Select "Channel BW" softkey.
The R&S Spectrum Rider opens an input field to specify the channel bandwidth.

3. Enter the channel bandwidth you required.
The R&S Spectrum Rider sets the appropriate span for the channel bandwidth that
you have entered (span = 1.2 x channel bandwidth). This ensures that no incorrect
channel power measurements are made.
The minimum channel bandwidth that you can set is 833 Hz at a span of 1 kHz.
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6.1.2.4 Changing the Span

Usually, the span the R&S Spectrum Rider sets yields optimal results. But sometimes
you also need to see the spectrum outside the current span to detect other signal com-
ponents that you need to include in the measurement. Therefore, you can adjust the
span to up to 10 times the channel bandwidth and hence still be able to see the spec-
trum outside the measurement channel.

1. Press [SPAN] key.

2. Select "Manual Span" softkey.
The R&S Spectrum Rider opens an input field to define the span manually.

3. Enter the span you need.
The largest possible span for the channel power measurement is ten times the
channel bandwidth. At larger spans, the result of the channel power measurement
would be increasingly imprecise, because too few points of the trace would be in
the channel you are measuring.

6.1.2.5 Configuring and Triggering the Sweep
For more information on setting the sweep, see Chapter 6.2.5.1, "Setting the Sweep
Time", on page 184 in frequency domain.

For more information on the trigger functionality, see Chapter 6.2.5.3, "Working with
Trigger Functionality", on page 186 in frequency domain.

6.1.2.6 Measuring the Maximum Channel Power

If signal levels fluctuate significantly, you can define the maximum channel power with
the "Max Hold" function.

1. Press [MEAS] key.

2. Select "Power Display" softkey.
The R&S Spectrum Rider opens a submenu to select channel power measurement
mode.

3. Select the "Max Hold" menu item.
The power display (see item 2 of Figure 6-1) switches from [Power] to "Max
Power".
If you want to deactivate the "Max Hold" function and return to the normal power
display, activate "Clear/Write".

4. To deactivate the "Max Hold" function, press the "Power Display" softkey.

5. Select the "Clear/Write" menu item.
The power display returns to "Power" display.
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Unit for Power Display

The R&S Spectrum Rider can apply different units to the power output. The default unit
is dBm.
1. Press [MEAS] key.

2. Select "Power Unit" softkey.
The R&S Spectrum Rider opens a submenu to select the power unit.

3. Select the unit you require from the submenu.
The R&S Spectrum Rider displays the power level in the selected unit.

Measuring the Occupied Bandwidth

The proper operation of a transmission network requires that all transmitters adhere to
the bandwidths assigned to them. The occupied bandwidth is defined as the bandwidth
that contains a specified percentage of the entire power of the transmitter.

Numerous standards require an occupied bandwidth of 99 which is also the default set-
ting. If you need another percentage for the occupied bandwidth, you can set values
from 10 % t0 99.9 %.

After entering the channel bandwidth, the R&S Spectrum Rider automatically selects
the measurement parameters so that you can attain the best result.

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.

3. The R&S Spectrum Rider opens a submenu to select the measurement mode.
4

Select the "Occupied BW" menu item.
The R&S Spectrum Rider starts to measure the occupied bandwidth.
Two vertical lines show the occupied bandwidth.

User Manual 1321.1011.02 — 11 129



R&S®Spectrum Rider FPH Spectrum Analyzer Mode

Performing Spectrum Measurements

< Occupied Bandwidth @) ]
Occupied Bandwidth 4.161972 MHz @ @ Channel BW 5 MHz 13112017
3GPP WCDMA € %Power BW 99.0% U/

REF o

-40.5 dBm

/N N N O O 0
1/ N N AN

Center 1 GHz 1 Clear D RMS Trig Free Span 5 MHz

Meas Mode @  Standard Level Adjust Channel BW % Power BW

Figure 6-2: Screen layout for the occupied bandwidth

1 = Occupied bandwidth measurement mode

2 = Occupied bandwidth numerical

3 = Measurement standard

4 = Channel bandwidth

5 = Power percentage

6 = Occupied bandwidth graphical (blue lines)

7 = Parameter view

8 = Configuration overview

9 = Occupied bandwidth measurement softkey menu

6.1.3.1 Selecting a Standard

If you need to perform measurements that are conformed to a telecommunications
standard, you can activate one of the predefined standards that are already stored in
the R&S Spectrum Rider memory. However, you can also use the R&S InstrumentView
to create new configurations to perform measurements on other standards as well. For
more information on creating new configurations, see "Using Standards "in the R&S
InstrumentView.

1. Press [MEAS] key.

2. Select "Standard" softkey.
The R&S Spectrum Rider opens the "File Manager" dialog to select the standard.

3. Select one of the available standards.

4. Confirm the selection with the "Load" softkey.
The R&S Spectrum Rider loads the configuration of the selected standard. It auto-
matically sets the optimal span, resolution bandwidth, video bandwidth, sweep time
and detector for the standard.
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You can create and edit standards with the R&S InstrumentView and transfer them to
the R&S Spectrum Rider via the USB or the LAN interface. The number of standards
the R&S Spectrum Rider can store in its memory depends on the number of other data
sets stored on the R&S Spectrum Rider.

For more information , see the Chapter 4.8, "Managing Datasets", on page 105.
If you make changes to the settings or create datasets, note that:

® The span is always coupled to the channel bandwidth. Changes to either of those
automatically adjust the other (= 5 x channel bandwidth).

® The resolution bandwidth should be between 1 % and 4 % of the channel band-
width. This ensures that the occupied bandwidth is measured with high accuracy.

® The video bandwidth must be at least three times the resolution bandwidth. This
prevents incorrect results due to the compression of signal peaks by the video fil-
ter.

® You use the RMS detector if possible. This ensures that the power measurement is
always correct irrespective of the waveform being investigated.

® The sweep time must be set so that the result is stable. If you increase the sweep

time, the R&S Spectrum Rider also increases the integration time for the RMS
detector and thus ensures more stable measured values.

6.1.3.2 Setting the Reference Level

The reference level is the power level that the R&S Spectrum Rider expects at the RF
input. When selecting the reference level, make sure that you do not overload the R&S
Spectrum Rider by applying a signal whose power exceeds the maximum reference
level.

As the power is measured with a small resolution bandwidth compared to the signal
bandwidth, it is still possible to overload the R&S Spectrum Rider, even if the trace is
within the measurement diagram.

To prevent an overload, perform the measurement with the largest resolution band-
width possible using the peak detector. If you set these parameters, it is not possible
for the trace to exceed the reference level.

To simplify operation and to prevent incorrect measurements, the R&S Spectrum Rider
has an automatic routine for setting the reference level.

1. Press [MEAS] key.

2. Select "Level Adjust" softkey.
The R&S Spectrum Rider performs a measurement to determine the ideal refer-
ence level.
It uses a resolution bandwidth of 1 MHz, a video bandwidth of 1 MHz and the peak
detector. After finishing the automatic measurement, the R&S Spectrum Rider sets
the ideal reference level.
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6.1.3.3 Setting the Channel Bandwidth

The channel bandwidth specifies the frequency range around the center frequency,
over which the R&S Spectrum Rider performs the power measurement.

1. Press [MEAS] key.

2. Select "Channel BW" softkey.
The R&S Spectrum Rider opens an input field to define the channel bandwidth.

3. Enter the channel bandwidth you need.
The R&S Spectrum Rider sets the appropriate span for the channel bandwidth that
you have entered (span = 5 x channel bandwidth). This ensures that no incorrect
channel power measurements are made.
The minimum channel bandwidth that you can set is 2 kHz at a span of 1 kHz.

6.1.3.4 Defining the Percentage of Occupied Bandwidth

By default, the power percentage inside the occupied bandwidth is 99 %, a number
most standards require. If you measure standards that specify another power percent-
age you can change that value.

1. Press [MEAS] key.

2. Select "% Power BW" softkey.
The R&S Spectrum Rider opens an input field to define the power percentage.

3. Enter the power percentage you need.
The value you enter here is the power percentage that has to be inside the channel
bandwidth relative to the power over the total span (the percentage of the total
power).
The R&S Spectrum Rider now displays the occupied bandwidth graphically in the
trace window and numerically above the trace window.

6.1.3.5 Changing the Span

The span that the R&S Spectrum Rider usually sets yields optimal results. But some-
times you also need to see the spectrum outside the current span to detect other signal
components that you need to include in the measurement. Therefore, you can adjust
the span to up to ten times the channel bandwidth and still be able to see the spectrum
outside the measurement channel.

1. Press [SPAN] key.
In the default configuration, "Auto Span" is active. The R&S Spectrum Rider auto-
matically sets the optimal span for the channel power measurement.

2. Select "Manual Span" softkey.
The R&S Spectrum Rider opens an input field to define the span manually.

3. Enter the span you need.
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The largest possible span for the channel power measurement is ten times the
channel bandwidth. At larger spans, the result of the channel power measurement
would be increasingly imprecise, because too few points of the trace occur in the
channel to be measured.

4. Select "Auto Span" softkey.
The R&S Spectrum Rider again calculates the span automatically.

6.1.3.6 Configuring and Triggering the Sweep

For more information on setting the sweep, see Chapter 6.2.5.1, "Setting the Sweep
Time", on page 184 in frequency domain.

Equipped with option R&S Spectrum Rider-K57 (order number: 1321.1586.02) , you
can now peform gated trigger measurement. For more information on the trigger func-
tionality, see Chapter 6.2.5.3, "Working with Trigger Functionality", on page 186 in fre-
quency domain.

6.1.3.7 Using a Trigger

For more information on using external trigger to trigger measurements, see "External
trigger" on page 135.

6.1.4 Power Measurements on TDMA Signals

When TDMA (time division multiple access) methods are used, e.g. for GSM, several
users share a channel. Each user is assigned a period of time or timeslot. With the
TDMA power measurement, you can determine the power over one of the timeslots
allocated to the user.

The TDMA power measurement is a measurement in the time domain (span = 0 Hz).
You can start it on an external or video trigger and specify the power measurement
time.

To prevent incorrect power measurements in the time domain, make sure that the
whole signal is within the selected resolution bandwidth. If the resolution bandwidth is
too small, the displayed power will be lower than the actual power.

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "TDMA Power " menu item.
The R&S Spectrum Rider starts to measure the TDMA power.
Two vertical lines define the measurement range.
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Figure 6-3: Screen layout for TDMA power measurements

= TDMA power measurements mode
= TDMA power

= Measurement standard

= Measurement time

= Measurement limits

= Trigger level

= Trigger delay

= =Measurement time entry input

= Parameter view

10 = Configuration overview

11 = TDMA power measurement softkey
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6.1.4.1 Selecting a Standard

For more information on selecting a standard, see Chapter 6.1.3.1, "Selecting a Stan-
dard", on page 130.

6.1.4.2 Setting the Burst Length

The burst length is the measurement time that the R&S Spectrum Rider used to per-
form the TDMA power measurement. The burst length can be equal or less than the
sweep time.

1. Press [MEAS] key.

2. Select "Burst Length" softkey.
The R&S Spectrum Rider opens an input field to define the burst length.

3. Enter the length of the burst you need.

User Manual 1321.1011.02 — 11 134



R&S®Spectrum Rider FPH Spectrum Analyzer Mode

Performing Spectrum Measurements

The R&S Spectrum Rider performs the measurement over the time you have
entered.

If the measurement time you have entered was greater than the sweep time, the
R&S Spectrum Rider sets a burst length equal to the sweep time. To work with a
greater burst length, you have to increase the sweep time first.

The minimum burst length is the time corresponding to one trace pixel (= sweep
time / 711).

6.1.4.3 Setting the Reference Level

The reference level is the power level that the R&S Spectrum Rider expects at the RF
input. When selecting the reference level, make sure that you do not overload the R&S
Spectrum Rider by applying a signal whose power exceeds the maximum reference
level.

As the resolution bandwidths of the R&S Spectrum Rider are implemented digitally
after the A/D converter, the signal level at the A/D converter can be higher than the
level indicated by the trace, depending on the selected resolution bandwidth.

To prevent the A/D converter from being overloaded, the signal must be measured at
the widest resolution bandwidth and video bandwidth with the peak detector. The trace
maximum then determines the best reference level.

To simplify operation and to prevent incorrect measurements, the R&S Spectrum Rider
has an automatic routine for setting the reference level.
1. Press [MEAS] key.

2. Select "Level Adjust" softkey.
The R&S Spectrum Rider performs a measurement to determine the ideal refer-
ence level.
It uses a resolution bandwidth of 3 MHz, a video bandwidth of 3 MHz and the peak
detector. After finishing the automatic measurement, the R&S Spectrum Rider sets
the ideal reference level.

6.1.4.4 Using a Trigger
When measuring a burst, it is often to set a trigger before measurement is taken.

Video trigger

If a trigger is active, the R&S Spectrum Rider uses the video trigger for TDMA mea-
surements by default. The video trigger level is at 50 % of the range of the vertical axis
but is variable. This means, the R&S Spectrum Rider triggers a measurement if the ris-
ing edge of the burst exceeds this 50 % line.

External trigger

If the DUT features some sort of trigger equipment, you can also use an external trig-
ger to trigger measurements.
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1. Connect the DUT trigger output to the R&S Spectrum Rider trigger input.
2. Press [SWEEP] key.

3. Select "Trigger" softkey.
The R&S Spectrum Rider opens a submenu to select the trigger setting.

4. Select either the "External Rise" or "External Fall" menu item (rising or falling
edge).
The R&S Spectrum Rider activates the trigger and shows the results of the mea-
surement.

It may be that the burst is not completely visible on the display. To correct that and
make the whole burst visible, you can set a trigger delay.

1. Select "Trigger" softkey.
The R&S Spectrum Rider opens a submenu to select the trigger setting.

2. Select "Trigger Delay" softkey.
The R&S Spectrum Rider opens an input field to define the trigger delay.

3. Adjust the trigger delay until the burst is visible inside the vertical lines that show
the measurement range.

6.1.5 Measuring the Spectrum Emission Mask

The Spectrum Emission Mask (SEM) measurement is a method to detect spurious
emissions or intermodulation products of a signal. When performing a SEM measure-
ment, the R&S Spectrum Rider checks the signal against a spectral mask to see
whether the signal complies with a specific standard or not. Therefore, the R&S Spec-
trum Rider provides predefined spectrum emission masks for various telecommunica-
tions standards.

However, you can define your own spectral masks with the R&S InstrumentView soft-
ware to perform measurements in frequency ranges other than the predefined ones. To
learn how to define Spectrum Emission Masks, refer to the R&S InstrumentView man-
ual.

1. Press [MEAS] key.
Select "Meas Mode" softkey.

The R&S Spectrum Rider opens a submenu to select the measurement mode.

w0 DN

Select the "Spectrum Emission Mask™ menu item.
The R&S Spectrum Rider starts to measure the spectrum emission mask.

Note that the frequency range of the actual measurement depends on the start and
stop frequency you have set on the R&S Spectrum Rider. Correct measurement results
are therefore only possible if the frequency ranges of the SEM are inside the current
span of the R&S Spectrum Rider.
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Figure 6-4: Screen layout for the SEM measurement

= SEM measurement mode

= Tx power measurement

= Tx bandwidth

= Measurement standard

= Limit check result

= SEM measurement list

= Scroll bar for SEM measurement list
= Parameter view

= Configuration overview

10 = Spectrum emission mask (red line)
11 = Trace (yellow line)

12 = Peak (P<x>) and normal marker (M<x> and D<y>)
13 = SEM softkey menu
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Markers in the SEM measurement

In addition to the normal marker functionality of the R&S Spectrum Rider, the SEM
measurement provides special markers labeled P1 to Px.

The R&S Spectrum Rider activates and positions these special markers automatically
after displaying the trace. Each of these markers marks the peak level in each SEM
subrange. Thus, the number of markers depends on the number of subranges defined
for the Spectrum Emission Mask and in turn depends on the standard you are measur-
ing against.

The numerical marker information (frequency and level) for these markers is part of the
SEM list.

Markers P1 to Px are fix and always remain on the peak level of the corresponding
subrange. If you would like to analyze other locations on the trace, use normal marker
and deltamarker functionality. For more information, see Chapter 6.2.7, "Using Mark-
ers", on page 194.
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6.1.5.1 Selecting a Standard

For more information on selecting a standard, see Chapter 6.1.3.1, "Selecting a Stan-
dard", on page 130.

6.1.5.2 Optimizing Measurement Settings

After selecting the standard and applying the signal to the R&S Spectrum Rider, you
can optimize measurement settings to avoid overloading the R&S Spectrum Rider.

> Select the "Level Adjust" softkey.
The R&S Spectrum Rider performs a measurement to determine the ideal refer-
ence level and span.

6.1.5.3 Viewing the Results in a Table

You can add a table to the display that shows the measurement results in numerical
form.

1. Press [MEAS] key.

2. Select "View List " softkey.
The R&S Spectrum Rider displays the Measurement Result View.
Note: You can select "View List" to hide or unhide the Measurement Result View
If the list contains more than four entries, you can pan through the list or use the
rotary to navigate the other results. Note that scrolling works only if there is no
active input field.

R B < 3
-12.750 MHz -8.500 MHz ’ 1 987 53.14dBm

-8.500 MHz -7.500MHz - 01.523943 -83.76dBm
-7.500 MHz -3.500 MHz 02 529577+ -83.26dBm
-3.500 MHz -2.500MHz 30 kHz 4 996.5161972 MHz ~ -99.22dBm

Measurement items Descriptions

Tx Power Power level of the transmission channel.

Tx Bandwidth Bandwidth of the transmission channel.
PASS / FAIL information If the signal is within the limits of the spectral

mask, the R&S Spectrum Rider shows -, if
not, it shows [ FAIL |

Range [Hz] Frequency range. The first number is the start fre-
quency, the second number the stop frequency of
each defined frequency range. The character fol-
lowing the number indicates the unit (k = kHz, M =
MHz, G = GHz)

RBW [Hz] Resolution bandwidth the corresponding fre-
quency range is measured with.

Peak Number of the peak marker (Px).
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Measurement items Descriptions

Freq [HZ] Frequency of the peak level that has been mea-
sured in each frequency range

Power Abs Absolute peak power in the corresponding fre-
quency range.

Power Rel Relative peak power in relation to the channel
power of the reference channel.

ALimit Minimum distance from the limit line to the trace
in the corresponding frequency range. Negative
values or a zero indicate a passed SEM limit
check, positive values indicate a violation of the
limit check.

6.1.5.4 Configuring and Triggering the Sweep

For more information on setting the sweep, see Chapter 6.2.5.1, "Setting the Sweep
Time", on page 184 in frequency domain.

Equipped with option R&S Spectrum Rider-K57 (order number: 1321.1586.02) , you
can now peform gated trigger measurement. For more information on the trigger func-
tionality, see Chapter 6.2.5.3, "Working with Trigger Functionality", on page 186 in fre-
quency domain.

6.1.5.5 Using a Trigger

For more information on using external trigger to trigger measurements, see "External
trigger" on page 135.

6.1.6 Measuring the Adjacent Channel Leakage Ratio (ACLR)

The Adjacent Channel Leakage Ratio (ACLR) measurement is a method to measure
the power over more than one transmission channel and also evaluate the power of
the adjacent (or alternate) channels of the transmission channel. The ACLR performs
measurements according to a specific channel configuration, e.g. a particular radio-
communications standard.

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "ACLR"menu item.

The R&S Spectrum Rider starts to measure the adjacent channel leakage ratio.

In principle, the ACLR measurement works like the channel power measurement in
that it determines the spectrum within the channel using a resolution bandwidth that is
small compared to the channel bandwidth. In addition to the channel bandwidth, the
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ACLR measurement is also defined by the channel spacing, the bandwidth of adjacent
channels and the adjacent channel spacing.

The R&S Spectrum Rider supports measurements on up to 12 carrier channels and 12
adjacent channels to either side of the carrier. When measuring more than one carrier
or adjacent channels, the R&S Spectrum Rider shows the powers of each channel in a
list below the marker list. The channel itself is marked by red (transmission channels)
or green (adjacent channels) vertical lines.

> ACLR 0 (1]
1.00084951 GHz -54 8 dBm 9 241112017
o > 16:44
REF @
-38.5 dBm

Adj  Altf
ATT
0dB

PA
OFF

RBW *©
30 kHz
300 kHz

100 ms

Clear Detect RMS Trig Free 126224 MHz = 0@ 8o

Meas Mode €B)  Standard Level Adjust Channel Settings Power Unit Power Display

Figure 6-5: Screen layout for ACLR measurements

= ACLR measurement mode

= Marker information

= Tx channel power measurement
= Measurement standard

= Adjacent channel power measurement
= Limit check information

= Measurement Result View

= Parameter view

9 = Configuration overview

10 = Tx channel (red line)

11 = Adjacent channel (green line)
12 = Alternate channel (green lines)
13 = Marker

14 = ACLR softkey menu
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The predefined standards are the same as for channel power measurements (3GPP
WCDMA, cdmaOne and CDMA2000 1x systems). However, you can also customize
the settings to set up the R&S Spectrum Rider for other radiocommunication stand-
ards. You can define the settings directly on the R&S Spectrum Rider or define and
manage them using the R&S InstrumentView software.

When customizing settings, make sure to consider the following points to get valid and
accurate measurement results:

® Reference level

User Manual 1321.1011.02 — 11 140



R&S®Spectrum Rider FPH Spectrum Analyzer Mode

Performing Spectrum Measurements

Make sure not to overload the R&S Spectrum Rider as the power is measured with
a resolution bandwidth that is small in comparison with the signal bandwidth. As
with channel power measurements, automatically set the reference to an optimal
level with the "Level Adjust" softkey.

® Setting the span
The frequency span must at least cover the carriers and the adjacent channels
plus a measurement margin of about 10 % to get valid results.
If the span is automatically calculated by the R&S Spectrum Rider with the "Auto
Span" function, the span is calculated as follows:

— (No. of transmission channels - 1) x transmission channel spacing + 2 x trans-
mission channel bandwidth + measurement margin

with the measurement margin being approx. 10 % of the value obtained by adding
the channel spacing and the channel bandwidth.

@ Selecting the frequency span

If the frequency span is too large in comparison to the channel bandwidth (or the adja-
cent-channel bandwidths) being examined, only a few points on the trace are available
per channel. This reduces the accuracy of the waveform calculation for the channel fil-
ter used, which has a negative effect on the measurement accuracy. It is therefore
strongly recommended that the formulas mentioned be taken into consideration when
selecting the frequency span.

® Setting the resolution bandwidth:
The RBW should not be too high or too small to get both an acceptable measure-
ment speed and a suppression of spectral components outside the channels. As a
rule of thumb, it is recommended to set it to about 1 % to 4 % of the channel band-
width.
You can select a larger resolution bandwidth if the spectrum within the channel to
be measured and around it has a flat characteristic. In the standard setting, e.g. for
standard cdmaOne at an adjacent channel bandwidth of 30 kHz, a resolution band-
width of 30 kHz is used. This yields correct results since the spectrum in the neigh-
borhood of the adjacent channels normally has a constant level.
For standard NADC/IS136 this would not be not possible, for example, since the
spectrum of the transmit signal penetrates into the adjacent channels and a too
large resolution bandwidth causes a too low selection of the channel filter. The
adjacent-channel power would thus be measured too high.
If the RBW is automatically calculated by the R&S Spectrum Rider with the "Auto
RBW" function, the RBW is calculated as follows:

— RBW =1 /40 of channel bandwidth

The R&S Spectrum Rider then selects the maximum possible resolution bandwidth
resulting from the available RBW steps (1, 3).

® Setting the video bandwidth
To obtain correct power measurements, the video signal must not be limited in
bandwidth. A restricted bandwidth of the logarithmic video signal would cause sig-
nal averaging and thus result in a too low indication of the power (-2.51 dB at very
low video bandwidths). Therefore, the VBW should be at least three times the reso-
lution bandwidth.
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If the VBW is automatically calculated by the R&S Spectrum Rider with the "Auto
VBW" function, the VBW is calculated as follows:

- VBW =3 x RBW

The R&S Spectrum Rider then selects the smallest possible VBW with regard to
the available step size.

® Selecting the detector:
It is best to use the RMS detector. This detector correctly indicates the power irre-
spective of the characteristics of the signal to be measured. The whole IF envelope
is used to calculate the power for each measurement point. The IF envelope is
digitized using a sampling frequency which is at least five times the resolution
bandwidth which has been selected. Based on the sample values, the power is cal-
culated for each measurement point using the following formula:

Pogs = |—- 357
FALS 1lllf'\'7 ‘-_f-’i':

with
S; = linear digitized video voltage at the output of the A/D converter

N = number of A/D converter values per measurement point
Prus = power represented by a measurement point

When the power has been calculated, the power units are converted into decibels
and the value is displayed as a measurement point.

In principle, the sample detector would be possible as well. Due to the limited num-
ber of measurement points used to calculate the power in the channel, the sample
detector would yield less stable results.

6.1.6.1 Selecting a Standard

For more information on selecting a standard, see Chapter 6.1.3.1, "Selecting a Stan-
dard", on page 130.

6.1.6.2 Configuring the Measurement

In addition to creating and editing standards with the R&S InstrumentView software,
the R&S Spectrum Rider also provides functionality to set up a measurement configu-
ration.

Setting the number of transmission channels

1. Press [MEAS] key.

2. Select "Channel Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the channel settings.

3. Select the "Tx Channels" menu item.
The R&S Spectrum Rider opens an input field to define the number of transmission
channels.
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4. Enter the number of transmission channels you need for the measurement.
Setting the number of adjacent channels

1. Select "Channel Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the channel settings.

2. Select the "Adj Channels" menu item.
The R&S Spectrum Rider opens an input field to define the number of adjacent
channels.

3. Enter the number of adjacent / alternate channels you need for the measurement.
The borders of Tx channels are displayed red in the trace diagram, the borders of
adjacent and alternate channels are displayed green.

Setting the channel bandwidth

The channel bandwidth specifies the frequency range around the center frequency,
over which the R&S Spectrum Rider performs the power measurement.

1. Press [MEAS] key.

2. Select "Channel BW" softkey.
The R&S Spectrum Rider opens a dialog box to specify the channel bandwidth for
all channels.

TX/ ACLR Channel Bandwidth
3.84 MHz
3.84 MHz J 3.84 MHz
3.84 MHz Al 3.84 MHz
3.84 MHz Alt8 3.84 MHz
3.84 MHz J 3.84 MHz

3.84 MHz J 3.84 MHz

3.84 MHz J 3.84 MHz

3. Select the desired channel input field to change the bandwidth setting.

4. Enter the channel bandwidth you need.
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5. Select "Done" to apply the changes.
The R&S Spectrum Rider sets the appropriate span for the channel bandwidth that
you have entered according to the criteria described above. This ensures that no
incorrect channel power measurements are made.
The minimum channel bandwidth that you can set is 833 Hz at a span of 1 kHz.

Setting the channel spacing

In the R&S Spectrum Rider, the channel spacing is defined as the distance between
the center frequency of the transmission channel and the center frequency to the next
transmission channel or the distance between the center frequency of the transmission
channel and the center frequency of the adjacent channel.

@ Specific channel spacing definitions
Note that some radiocommunication standards, e.g. CDMA2000 DS / MC1 / MC3 and
IS95 B/ C, I1IS97 B/ C, 1S98 B / C, define the channel spacing differently, namely the
distance from the center of the transmission channel to the closest border of the adja-
cent channel. The R&S Spectrum Rider does not consider these specifics. It always
regards the channel spacing as the distance between the center of a channel and the
center of its neighboring channel.

1. Press [MEAS] key.

2. Select "Channel Tx Spacing"" softkey to define the transmission channel spacing
or "Channel Adj Spacing™ softkey to define the adjacent / alternative channel spac-
ing.

The R&S Spectrum Rider opens a dialog box to define the spacing for all transmis-
sion channels or adjacent / alternate channels.

TX/ ACLR Channel Spacing TX/ ACLR Channel Spacing

5 MHz Ad Alte 5 MHz

5 MHz Alt1 Alt7 5 MHz

5 MHz Alt2 5 MHz

5 MHz Alt3 t9 5 MHz

5 MHz Alt AIHO 5 MHz

5 MHz

3. Select the desired channel input field to change the spacing bandwidth.
4. Enter the channel spacing you need.

5. Select "Done" to apply the changes.
The R&S Spectrum Rider now takes the new values into account for future mea-
surements.

When performing measurements on multi-carrier signals, you can define the spacing of
the transmission (Tx) channels to one another. By default, the R&S Spectrum Rider
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assumes equal spacing between all Tx channels in the system. Therefore, the spacing
you enter for the first two Tx channels is automatically applied to all other Tx channels.

If you do measurements on systems with a different channel spacing for each Tx chan-
nel, you can also set the channel spacing for each Tx channel separately by entering
the respective number in the fields.

If the spacings are not equal, the channel distribution according to the center frequency
is as follows:

® Odd number of TX channels
The middle TX channel is centered to center frequency.

® Even number of TX channels
The two TX channels in the middle are used to calculate the frequency between
those two channels. This frequency is aligned to the center frequency.

Adjacent or alternate channel spacing is also available for single-carrier measure-
ments. The R&S Spectrum Rider can perform measurements on up to 12 adjacent
channels. Usually the first adjacent channel to the Tx channel is referred to as the
adjacent channel (ADJ). All others are called alternate channels (ALT1 to ALT11).

By default, the R&S Spectrum Rider assumes that the distance of the adjacent chan-
nels to each other is the same. In that case, you only have to enter the first spacing
value. The R&S Spectrum Rider then calculates all higher adjacent channels from that
value. If you change the spacing of one of the higher channels, the R&S Spectrum
Rider only updates the channel spacings above the one you have changed, but not
those below.

6.1.6.3 Normalization of Measurement Results

By default, the power of the channels and adjacent channels is displayed in the unit
dBm. It is also possible to display the power density of the signal to, for example, mea-
sure the signal/noise power density or obtain the signal to noise ratio.

1. Press [MEAS] key.

2. Select "Power Display" softkey
The R&S Spectrum Rider opens a submenu to select the power display settings.

3. Enable the "Channel Pwr/Hz" checkbox.
The R&S Spectrum Rider activates normalization and switches the unit from dBm
to dBm/Hz.
The channel power density in dBm/Hz corresponds to the power inside a band-
width of 1 Hz and is calculated as follows:

a) channel power density = channel power - log10(channel bandwidth)

6.1.6.4 Displaying Absolute and Relative Results

You can set up the result display to either show the absolute power of the adjacent
channels or the power relative to one of the transmission channels.
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1. Select "Power Display" softkey
The R&S Spectrum Rider opens a submenu to select the power display settings.

2. Select either the "Absolute” menu item to display the absolute results or the "Rela-
tive" menu item to display the power relative to one of the transmission channels.

6.1.6.5 Selecting the Reference Channel

When determining relative power values for the adjacent channels, you can set a spe-
cific transmission channel as the reference channel.

1. Press "Channel Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the power display settings.

2. Select the "ACLR Ref Setting" menu item.
The R&S Spectrum Rider displays new softkeys to determine the reference chan-
nel.
The following methods are available:

e "Tx Channel"
Select a specific transmission channel by entering its number as the reference.
e "Min Pwr Tx Ch"
The channel with the lowest power level is the reference channel.
e "Max Pwr Tx Chan"
The channel with the highest power level is the reference channel.
e "Low High Chan"
The outer left-hand transmission channel is the reference channel for the lower
adjacent channels. The outer right-hand transmission channel is the reference
channel for the upper adjacent channels.

3. Select the desired softkey to determine the reference channel.

6.1.6.6 Setting and Checking the Limits

Limit checks in ACLR measurement mode are independent of limit line handling. You
can define a limit for each of the adjacent channels. Limits for adjacent channels can
be set either in absolute or relative terms.

Defining relative and absolute limits

1. Press [MEAS] key.

2. Select "Channel Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the channel settings.

3. Select the "Channel Limit Relative" or the "Channel Limit Absolute" menu item.
The R&S Spectrum Rider opens a dialog box to define the relative or absolute lim-
its for each adjacent channel.
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Channel Limit Relative Channel Limit Relative

Select the desired channel input field to change the limit.
Enter the limit value you need.

Select the channel checkbox to activate the channel limit.

N o o &

Select "Done" to apply the changes.
The R&S Spectrum Rider applies the limit checks on the ACLR measurement.

8. To deactivate the limit check for a specific channel, select the desired channel
checkbox to deactivate it.

Performing a limit check

1. Select "Channel Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the channel settings.

2. Select the checkbox for "Check Channel Limits" menu item.
The R&S Spectrum Rider automatically performs limit checks.
The results of the limit check are displayed in the Measurement Result View. If a
result fails the limit check, the power level reading turns red and has an asterisk (*)
in front of its power level.

6.1.6.7 Configuring and Triggering the Sweep
For more information on setting the sweep, see Chapter 6.2.5.1, "Setting the Sweep
Time", on page 184 in frequency domain.

Equipped with option R&S Spectrum Rider-K57 (order number: 1321.1586.02) , you
can now peform gated trigger measurement. For more information on the trigger func-
tionality, see Chapter 6.2.5.3, "Working with Trigger Functionality", on page 186 in fre-
quency domain.

6.1.6.8 Using a Trigger

For more information on using external trigger to trigger measurements, see "External
trigger" on page 135.
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6.1.7 Measuring the Harmonic Distortion

The Harmonic Distortion measurement is an easy way to identify the harmonics of a
DUT. In addition to the graphic display of the harmonics, this measurement mode also
calculates the Total Harmonic Distortion (THD) and shows the results.

You can perform a Harmonic Distortion measurement in frequency sweep (span > 0)
and zero span mode (span = 0). When starting the measurement, the R&S Spectrum
Rider looks for the first harmonic of the signal (= the highest signal) in the defined fre-
quency range. It then adjusts the frequency axis so that all harmonics are visible. In
zero span mode, the center frequency remains the same.

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Harmonic Distortion" menu item.
The R&S Spectrum Rider starts to measure the harmonic distortion.

The search for harmonics starts as soon as you enter the Harmonic Distortion mea-
surement. Upon entering the measurement, the R&S Spectrum Rider automatically
adjusts the settings in order to display the selected number of harmonics (default = 2)
on the screen.

&> Harmonic Distortion @) (im]
M1 2099961004MHz @) 147 dBm M2 509 3180949 MHz 2.3 dBm 16/1/2017
M3 8996513033 MHz 4.4 dBm 10:03

™D 141% © -37.02dB @ e O

148 dBm

Meas Mode Adjust Setting Harmonics

Figure 6-6: Screen layout for the harmonic distortion measurement

1 = Harmonics measurement mode
2 = Harmonics list

3 = Total harmonics distortion in %
4 = Total harmonics distortion in dB
5 = Parameter view

6 = Configuration overview
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7 = Markers indicating harmonics (blue lines)
8 = Trace
9 = Harmonic distortion softkey menu

Defining the Number of Harmonics

By default, the R&S Spectrum Rider shows the signal and its first harmonic. Each har-
monic is indicated by a marker that the R&S Spectrum Rider places on the harmonic
(here M1 and M2). Note that all of the markers that have been set are normal markers
that show the absolute frequency of the harmonic.

At the same time, the R&S Spectrum Rider also calculates the values for the total har-
monic distortion (THD) and shows the results in a box above the trace diagram. The
values are output in % and dB.

If you want to see more than one harmonic, the R&S Spectrum Rider can show up to
six harmonics.

1. Press [MEAS] key.

2. Select "Harmonics" softkey.
The R&S Spectrum Rider opens an input field to define the number of harmonics.

3. Enter the number of harmonics you would like to see.

Optimizing the Display of Harmonics

The R&S Spectrum Rider places the markers on the other harmonics even if they are
outside of the display range.
1. Press [MEAS] key.

2. Select "Adjust Settings" softkey.
The R&S Spectrum Rider performs a measurement to determine the ideal refer-
ence level, frequency and span in order to display all harmonics.

Activating the Harmonics List

To see the exact frequency of the harmonic, you can activate the marker list that shows
the value for each harmonic or marker.

1. Press [MARKER] key.

2. Select "Set Marker" softkey.
The R&S Spectrum Rider opens a submenu to set the view list.

3. Select the checkbox for the "View List" menu item.
The R&S Spectrum Rider displays the marker list that contains the values for each
harmonic.
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6.1.7.4 Using a Trigger

For more information on using external trigger to trigger measurements, see "External
trigger" on page 135.

6.1.8 Measuring the AM Modulation Depth

The AM Modulation Depth measurement analyzes AM modulated signals and calcu-
lates the modulation depth of the signal using the measurement results. Note that the
measurement works properly only if you apply an AM modulated signal.

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "AM Modulation Depth"" menu item.
The R&S Spectrum Rider starts to measure the AM modulation depth.

After you have started the measurement, the R&S Spectrum Rider places three mark-
ers on the trace. The first marker is placed on the peak power level. The R&S Spec-
trum Rider assumes that position as the level of the carrier. The second and third
markers are delta markers. These are placed symmetrically on the adjacent peak val-
ues to the left and right of the carrier.

<> AM Modulation Depth @® L[]
M1 100 MHz 324 dBm D2 995 7746 kHz 211dB 271112017
D3 -995.7746 kHz -21.1dB 2 10:26

Mod. Depth 17.69 % © Threshold -61.0 dBm | REF m‘é’
-1 m

ATT
-11.0
-- 20 dB
-21.0
PA
-31.0 OFF
-41.0 =
BW
510 100 kHz
) VEW
1 MHz

|||‘r é|| P“’" A U |..\ v l||r' lﬂ o Al il,,a"'liy"nlq fl‘HifI,.]rn,J,

910 == D2 995 7746 kHz NEREEEEEPYN
_ (5 )

Clear t RMS Trig Free Span 7MHz o@&-e

Adjust Setting Select Marker Threshold

Figure 6-7: Screen layout for the AM modulation depth measurement

1 = AM modulation depth measurement mode
2 = Measurement Result View

3 = Modulation depth

4 = Parameter view

5 = Configuration overview
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6 = Threshold line (blue line)

7 = Trace

8 = Markers

9 = AM modulation depth softkey menu

By default, delta marker 2 is active for editing. If you move the delta marker to another
position, the other delta marker will be moved by the same distance relative to the nor-
mal marker. Note that this happens only if you move delta marker 2 (D2). When mov-
ing delta marker 3 (D3), only this marker is repositioned.

From the values of the markers, the R&S Spectrum Rider then calculates the AM mod-
ulation depth. The AM modulation depth is the ratio between the power values at the
reference marker and at the delta markers. When the powers of the two AM side bands
are not the same, the R&S Spectrum Rider uses the mean value of the two sideband
values.

If the R&S Spectrum Rider is unable to find any AM modulated carriers, it shows the
message:

¥ No AM modulated carrier found.

6.1.8.1 Setting a Threshold

You can set a threshold that defines the minimum power level the signal must have. If
the power of the signal is below the threshold, the R&S Spectrum Rider will not set the
markers and therefore will not calculate the modulation depth.

1. Press [MEAS] key.

2. Select "Threshold" softkey.
The R&S Spectrum Rider opens an input field to set the threshold.

3. Enter the threshold value you need.
The threshold is represented as a horizontal blue line in the diagram area.

6.1.8.2 Optimizing the Settings

To get the best results, you can use the automatic adjustment routine that the R&S
Spectrum Rider offers.

1. Press [MEAS] key.

2. Select "Adjust Setting" softkey.
The R&S Spectrum Rider performs a sweep and repeats the peak search
sequence for the three markers.

User Manual 1321.1011.02 — 11 151



R&S®Spectrum Rider FPH Spectrum Analyzer Mode

Performing Spectrum Measurements

6.1.8.3 Activating the Marker List

To see the exact frequency of the carrier and its sidebands, you can activate the
marker list that shows the value for each marker.

1. Press [MKR] key.

2. Select "Set Marker" softkey.
The R&S Spectrum Rider opens a submenu to select the marker function.

3. Select the checkbox for "View List" menu item.
The R&S Spectrum Rider displays the marker list that contains the values for car-
rier and sideband.

6.1.8.4 Using a Trigger

For more information on using external trigger to trigger measurements, see "External
trigger" on page 135.

6.1.9 Working with the Spectrogram Result Display

@ R&S Spectrum Rider option
R&S FPH-K15 (order number: 1321.0715.02) option is required to operate the R&S
Spectrum Rider in the interference analysis mode.

For more information, see Chapter 11, "Interference Analyzer", on page 254.

Equipped with option R&S FPH-K15, you can view measurement results in a spectro-
gram.

The spectrogram result display shows the spectral density of a signal in the frequency
domain and over time simultaneously.

Like other result displays, the horizontal axis represents the frequency span. The verti-
cal axis represents time. Time in the spectrogram runs chronologically from top to bot-
tom. Therefore, the top of the diagram is the present. A third dimension shows the
amplitude for each frequency by mapping different colors to every power level. The
result is therefore a two-dimensional diagram.

The color the R&S Spectrum Rider assigns to a power level that was measured
depends on:

® Color table

® Spectrogram reference level

® Spectrogram level range

The spectrogram consists of horizontal lines, each of one pixel height, which is called
frames. In the default state, a frame is added to the spectrogram after each sweep.

This means that the amount of data in a frame depends on the sweep time. As the
spectrogram in the R&S Spectrum Rider runs from top to bottom, the outdated time-
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line moves down one position, so that the present frame is always on top of the dia-
gram.

Therefore, the sequence of frames is chronological.

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Spectrogram" menu item.
The R&S Spectrum Rider starts the spectrogram result display.

By default, the spectrogram result display consists of two windows. The upper window
shows the measured spectrum as a trace line. The lower window shows the measure-
ment results in a spectrogram. The chronological information in the spectrogram is
restricted by the internal memory of the R&S Spectrum Rider. The R&S Spectrum
Rider stores 1024 frames or spectrums that have been measured in its memory. As the
height of the display is smaller, some of the data becomes invisible after a time.

Spectrum @) ]
M1 2 GHz -66.4 dBm 9 D2 702.6703869 MHz 7712016
T 11:14:29 07/07/2016 T2 11:12:49 07/07/2016 iR

REF
-50 dBm

Center 2.55 GHz lear De Max Peak Trig Free Span 21GHz co@8e

Meas Mode (10; Settings Live Update Save Recall Select Time Line

Figure 6-8: Screen layout for the spectrogram

1 = Operating mode

2 = Measurement result view

3 = Parameter view

4 = Spectrum result display (optional)

5 Marker / delta marker (vertical lines)

6 = Time lines T1 and T2 (horizontal lines)
7

8

9

1

= Spectrogram
= Scroll direction
= Configuration overview
0 = Spectrogram softkey menu
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6.1.9.1 Controlling the Spectrogram Update

The spectrogram starts running when you enter the spectrogram mode. By default, the
spectrogram is running in a continuous sweep mode.

If you are in single sweep mode, the R&S Spectrum Rider does not add a line to the
spectrogram until you initiate the next single sweep.

You can stop the update of the spectrogram in continuous sweep mode.

1. Press [MEAS] key.

2. Select "Hold" softkey.
Note that in continuous sweep mode, the measurement in the spectrum result dis-
play does not stop. The trace in the upper window still updates continuously but the
spectrogram view stops.

3. Select "Hold" softkey again.
The R&S Spectrum Rider resumes updating the spectrogram.

The spectrogram result display is filled with results until you change a measurement
setting. When a setting is changed, the spectrogram clears the existing result and
starts to fill again.

You can also clear the spectrogram manually.

1. Press [MEAS] key.

2. Select "Clear" softkey.

Couple spectrogram level and range settings to spectrum

Changes in the spectrogram level and range can also be reflected in the spectrum
mode and vice versa.

1. Press [MEAS] key.
Select "Settings" softkey.
Select "Display" softkey.

o DN

Select "Couple to Spectrum" menu item to enable the checkbox.
The R&S Spectrum Rider menu item is marked by an [X].
The spectrogram reference level and level range are now coupled to the spectrum.

6.1.9.2 Browsing through the Signal History

There are two ways to view parts of the measurement result history that have moved
outside the visible area of the spectrogram.

1. Press [MEAS] key.

2. Select "Settings" softkey.
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3. Select "Display" softkey.
The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

4. Select the "Full Screen" menu item to enable the checkbox.
The R&S Spectrum Rider menu item is marked by an [X].
The R&S Spectrum Rider now uses the full diagram area of the screen for the
spectrogram. The number of lines in the spectrogram and therefore the displayed
time period now becomes more than doubles.

5. To evaluate the measurement result, scroll up and down on the spectrogram scroll-
bar icon (see index 8 of Figure 6-8) to the frame that you are interested to view.

Scrolling through the spectrogram

Swipe up or down vertically in the spectrogram window to view the spectrogram his-
tory.

Alternatively, you can use the keypad [2] and [8] on the R&S Spectrum Rider to scroll
through the spectrogram history.

The scrollbar icon on the right side of the spectrogram indicates the position of the
spectrogram part currently displayed on the screen:

® A single down arrow in the right lower corner of the spectrogram indicates that the
uppermost frame still represents the most recently recorded trace.

® Two arrows (one up, one down) indicate that the spectrogram area displayed is
somewhere in the middle of the available history.

® A single up arrow in the upper right corner of the spectrogram indicates that the
lowest line of the spectrogram represents the end of the history buffer.

6.1.9.3 Configuring the Display

As colors are an important part of the spectrogram, the R&S Spectrum Rider offers
various ways to customize the display for best viewing results.

The first and most obvious way to configure the display is to select a different color
scheme.

1. Press [MEAS] key.

2. Select "Settings" softkey.

3. Select "Display" softkey.
The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

4. Select the "Color Table" menu item.
The R&S Spectrum Rider opens a submenu that contains several color schemes.

"Default”
"Green-Yellow"
"Green-Blue"
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e "Black-White"
e "Red-Purple"
e "Blue-Black"

The following examples are based on the "Green-Blue" color scheme.

1. Select the color scheme that you are most comfortable with.
The R&S Spectrum Rider adjusts the screen colors according to your selection.
It is possible that the color distribution is not ideal in the current configuration.
There are two important parameters that are required to adjust for an optimal spec-
trogram display.
e Reference level
By adjusting the reference level, you can eliminate amplitudes from the color
map that are not part of the signal.

<% Spectrum

1MHz

10 kHz

Level Range [EIUK(5) . 63 ms
T

Center 1.82 GHz Trace! Clear Detect Max Peak Trig Free Span 250 MHz o-@-8-e

Tone Long Time Rec Rec Settings Exit

Example: If a spectrogram reference level is at -10 dBm, the signal parts with
an amplitude of -10 dBm would be blue in the spectrogram. For signal parts
with a very small amplitude, it is dark green. Everything in between is a shade
of the colors between. As the colors are distributed over a very large range
(150dBm), it is likely that you cannot distinguish details in the signal that you
have measured.

Therefore, you should adjust the color map to the overall shape of the signal
that you are measuring. With the maximum amplitude of about -45 dBm and
the minimum amplitude of about -85 dBm, the amplitude range is about 40 dB.
With these settings in a "Green-Blue" color scheme, the spectrogram is made
up exclusively of green colors and it's not easy to distinguish amplitude levels.
To get a better result, change the spectrogram reference level to a level near
the maximum power level that has been measured first.

2. Select "Display" softkey.
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The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

3. Select the "Reference Level" menu item.
The R&S Spectrum Rider opens an input field to define the reference level.
The reference level should be near the maximum level that has been measured
while the spectrogram was running. In the example, the reference level should be
at about -40 dBm.

4. Enter the reference level.
The R&S Spectrum Rider now shifts the reference level of the spectrogram to the
value that you have entered.
Note that the spectrogram reference level does not affect the spectrum result dis-
play, and the spectrum reference level ("Amplitude" menu) does not affect the
spectrogram. In the screenshot, the spectrum trace is therefore exactly the same
as in the previous picture.
The result however, still does not show signal differences in detail. The only thing
that happened is that the colors have shifted, in the example to yellow, because the
color that corresponds to the reference level has shifted from green to blue. All
other colors that are part of the color scheme are still unused, because the spectro-
gram level range is still the same (150 dB).

%> Spectrum

10 kHz

SWT

Level Range B[] 63 ms

Center 1.82 GHz Trace1 Clear Detect Max Peak Trig Free Span 250 MHz ©o-@&e

Tone Long Time Rec Rec Seftings Exit

5. Select "Display" softkey.
The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

6. Select the "Level Range" menu item.
The R&S Spectrum Rider opens an input field to define the level range.
In this example, the level range of the signal is from about -45 dBm to about
-85dBm which is about 40dB to 45dB.

7. Set"Level Range" to 45 dB.
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The level range is now adjusted, the R&S Spectrum Rider is able to map its com-
plete color range to the level range of the signal.

The USB signal parts with a low amplitude are in a shade of green while signal
parts with a high amplitude are blue.

The best way to display a spectrogram is therefore to reduce the level range until
the lowest signal part is mapped to the lower end of the color map and the highest
signal part to the upper end of the color map.

In a last step, you can configure the spectrogram in a way that it only shows signal
peaks in color and the noise floor in black. To get such a result, you have to reduce
the level range, until the noise floor is outside the displayed range.

8. Instead of entering a level range of 45 dB, enter a level range of 40 dB.
This level provides a high contrast between signal parts that are above the noise
floor that is drawn in black.
To show details of the noise floor and exclude the peak levels, you have to lower
the spectrogram reference level until it is just above the noise floor.
The R&S Spectrum Rider will then display the signal parts that are above the refer-
ence level in only one color, which is the color at the upper border of the color map.
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Auto range

Alternatively, you can perform an auto range action to adjust the reference range and
the reference level of the spectrogram for optimal display.

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Display" softkey.
The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.
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4. Select "Auto Range" softkey.
The R&S Spectrum Rider performs an auto range to adjust the reference range
and the reference level of the spectrogram for optimal display.
Note: The auto range function shows a reference level of -18.8dBm and level
range of 84.3581dB for the above example.
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6.1.9.4 Recording a Spectrogram

You can save the data of the spectrogram for documentation or for further analysis of
the recorded data.

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Rec Settings" softkey.
The R&S Spectrum Rider displays a dialog box to configure the recording parame-
ters for spectrogram.
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Long Time Recording Settings

Immediately

Max

thh:mm) 000:01

Figure 6-9: Long time recording settings dialog box

Long time recording | Descriptions
settings

"Recording Mode" There are three selections for the recording mode: "Timer", "Immediately"
and "Limits Failure"

When "Long Time Recording Settings" is enabled with recording mode
"Timer", the configured "Start Date"/ "Start Time" and "Stop Date"/ "Stop
Time" and "Duration" determine the time window in which the spectrogram
data is recorded. The setting for "Limits Save Mode" is disabled.

When "Long Time Recording Settings" is enabled with recording mode "Start
Immediately", spectrogram data recording starts immediately and "Duration”
determines when the recording of the spectrogram data stopped. The set-
tings of "Start Date", "Start Time" and "Stop Date" and "Stop Time" is dis-
abled.

When "Long Time Recording Settings" is enabled with recording mode "Lim-
its Failure", the "Limits Save mode" determines when data is recorded. The
settings for "Start Date", "Start Time" and "Stop Date" and "Stop Time" is dis-
abled.

By default, "Timer" is selected.

"Recording Speed" There are two selections for the recording speed: "Max" and "Manual".
If recording speed is set to "Manual", the recording interval is configurable.

By default, "Max" is selected.

"Start Date" Start date format: dd/mml/yy.

"Stop Date" Stop date format: dd/mm/yy.

"Storage" Two storage types are supported: "Storage Card" and "USB".
By default, "USB" is selected.
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Long time recording
settings

Descriptions

"Stop Recording if Bat-
tery Low"

The recording of the spectrogram data is stopped and an automatic save of
the recorded spectrogram data is performed when a battery low detection is
triggered.

By default: "On" is selected.

"Limits Save Mode"

There are three selections for the limits save mode: "Start on Failure", "Stop
on Failure" and "Save only Failures".

By default, "Start on Failure" is selected.

When "Start on Failure" is selected, the spectrogram data recording starts
with the first detected failure and stops when manually stopped or storage is
full.

When "Stop on Failure" is selected, the spectrogram data recording starts
immediately and the detection of a failure determines the moment the
recording is stopped. The failure trace is the last trace stored in the spectro-
gram file.

When "Save on Failures" is selected, the spectrogram data recording of only
failures starts immediately and stops when manually stopped.

"Recording Interval"

This is only configurable when the "Recording Speed" is set to "Manual".

It is the time difference taken between two traces of saved spectrogram
data. The minimum recording interval is the current sweep time and maxi-
mum recording interval is 1000s.

"Start Time" This is only configurable when the "Recording Mode" is set to "Timer".
When the "Recording Mode" is set to "Immediately", the "Start Time" is set to
current time.
Start time format: "hhh:mm".

"Stop Time" This is only configurable when the "Recording Mode" is set to "Timer".

When the "Recording Mode" is set to Immediately, the "Stop Time" is set to
current time + duration.

Stop time format: "hhh:mm".

"Duration (hhh:mm) up
to 003:41"

This is only configurable when the "Recording Mode" is set to "Timer" or
Immediately.

The maximum duration is displayed before the recording is started. The
maximum value for the duration is 999:59 or the maximum duration possible
on the storage medium if there is insufficient memory is available for this
maximum value.

Duration format: "hhh:mm" (e.g. 072:00 for 72 hours).

"OK"

Press "OK" to apply the configuration for spectrogram recording.

"START"

Press "START" to apply the configuration and immediately starts the spec-
trogram recording.

4. Select "OK" to apply the configurations for the spectrogram recording.

5.

If you want to start the spectrogram recording immediately, select the "Start" but-

ton.

The R&S Spectrum Rider immediately starts the spectrogram recording.
Note1: There is a recording icon on the top right corner of the spectrum to indi-
cate that the spectrogram recording is in process.
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Note2: The recording of the spectrogram data stops according to the settings con-
figured in Figure 6-9.

> Spectrum 4]
Spectrogram Recording until 07/07/2016 at 19:45 REC)  T7/7/2016
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Display Tone Long Time Rec Exit

Figure 6-10: Spectrogram recording

6. If you want to stop the spectrogram recording prematurely, press the "Long Time
Rec" softkey.

7. When the recording completes, the spectrogram recording data is automatically
saved in the folder:
Spectrogram Recording results>SPG_yyyymmdd hhmmss>SPG_ ###.spm
with ascending numbers.
The R&S Spectrum Rider displays "Recording successfullly completed" with infor-
mation of the recorded spectrogram data stored.

Storing spectrogram SPG_001.spm

Recording successfully completed

Results saved in \USB\Spectrogram Recording Results\SPG_20160711_142526

After the spectrogram is saved, you can replay it any time you want.

The number of spectrograms that you can store on the R&S Spectrum Rider inter-
nal memory depends on the other datasets that are currently on the R&S Spectrum
Rider.

8. Alternatively, you can start a spectrogram recording at anytime.
Press [MEAS] key.

9. Select "Settings" softkey.
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10. Select "Long Time Rec" softkey to start a spectrogram recording.

Playback of a Spectrogram

If you have recorded a spectrogram and save it in the internal memory of the R&S
Spectrum Rider , a USB stick or an SD card, you can view the results of that measure-
ment later.

1. Select "Playback" or "Meas Mode " softkey.

2. Select "Spectrogram Playback" menu item.
Recalling a previously stored spectrogram

1. Select "Recall" softkey.
A list of all saved data sets open.
Go to the "storage media > Spectrogram Recording Results" and select the spec-
trogram recorded data ending with a * . spm filename extension.

2. Confirm your selection with "Load" softkey.
The R&S Spectrum Rider loads the spectrogram and shows the data in the display.
In general, you can perform the same things on a recalled spectrogram as in the
spectrogram recording mode, e.g. customize the display to your needs.
In addition to that functionality, it is possible to view not only the spectrum that
belongs to the currently selected spectrogram frame, but also the spectrum of all
frames that are in the memory.

Working with time lines in playback mode

To find a particular point in time and display the corresponding spectrum, you can use
two time-lines (T1 and T2):

When entering the playback mode, the R&S Spectrum Rider displays the two time-
lines in the spectrogram.

The first time-line (T1) corresponds to an absolute time value, the second time-line
(T2) is a time relative to the first time-line. Both time-lines are positioned on the most
recent spectrogram line at the top of the result display. (Note in this example that the
second time-line (T2) is hidden behind the first time-line (T1)).

T

You can now select a specific spectrogram frame that is in the memory of the R&S
Spectrum Rider.
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1. Select "Select Time Line" softkey.
The R&S Spectrum Rider opens an input field to define the position of the first
time-line (T1).

2. Position the time line by entering a number or moving it with the rotary knob.
Entering the value "0" sets the time line marker on the most recent frame. The
maximum value that you can enter is "1024". This is the maximum number of
frames that the R&S Spectrum Rider can store in its memory.

Note that not all frames are visible on the screen. If a frame is part of the history
outside the visible area, the time line is also not visible and you have to scroll
through the spectrogram to be able to see it again. See "Scrolling through the
spectrogram" on page 155.

The upper window displays the spectrum of the frame at the time-line position. By mov-
ing the time-line, you can thus browse through the history of spectra stored in memory.

In the marker information field, the R&S Spectrum Rider shows the timestamp of the
time-line.

The timestamp of the first time-line (T1) is always referred to the top-most frame (e.g. a
timestamp of 00:00:50:000 means that the data was measured 50 seconds before the
topmost frame).

1. Select "Select Time Line" softkey again.
The R&S Spectrum Rider opens an input field to define the position of the second
time-line (T2).

2. Enter a number with the number keys or use the rotary knob to adjust the time line.
The R&S Spectrum Rider positions the second time line on the selected frame.
Again it shows the timestamp of the time line in the marker information field (AT
value). For the second time line (T2), the information is relative to the first one (T1).
This means that the timestamp of the second time line can be negative, if you have
set it on a frame above the first time-line.

If you scroll the time line through the frames of the spectrogram with the rotary knob,
the R&S Spectrum Rider shows the spectrum corresponding to the selected frame in
the upper window of the display.

You can use the spectrogram playback for a detailed analysis of the signal levels over
time and compare signal details in the spectrum result display, e.g. with the help of
markers.

In addition to the time line (horizontal marker), you can also use (vertical) markers in
the spectrogram.

With the help of the marker and the time line, you are able to find the exact moment
when a specific event has occurred in the spectrum.

1. Press [MARKER] key.
The R&S Spectrum Rider activates a marker and sets it on the peak level of the
currently displayed spectrum.
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2. Use the rotary knob to move the marker on the horizontal axis to the frequency you
want to analyze or enter the frequency directly with the number keys.

3. Select "Select Time Line" softkey and browse through the spectrums using the
rotary knob until the spectrum of interest is displayed in the upper window.
The timestamp of the selected time-line gives you a precise indication on when the
event shown in the spectrum occurred.
%> Spectrum SPG_001.spm (1 of 1) LI

M1 1.772 GHz 11772016
15:35

T1 00:00:33:189 AT 00:00:05:222
[ [ [ ]  |REF
I I A A R A

-20 dBm

Center 2 GHz Trace! Max Detect Max Peak Trig Free Span 1GHz o@f8e

Meas Mode Settings Live Update Save Recall Select Time Line

For more information on marker functionality, see Chapter 6.2.7, "Using Markers",
on page 194.

Switching back to active spectrogram recording

To resume recording of a new spectrogram:

> Select "Live Update" softkey at any time you are in playback mode.
The R&S Spectrum Rider switches back to perform live measurements.

6.1.9.6 Configuring and Triggering the Sweep

For more information on setting the sweep, see Chapter 6.2.5.1, "Setting the Sweep
Time", on page 184.

For more information on the trigger functionality, see Chapter 6.2.5.3, "Working with
Trigger Functionality", on page 186.

6.1.10 Using Isotropic Antennas

The R&S Spectrum Rider supports measurements with an isotropic antenna.

Depending on the measuring frequency requirement, you can order the isotropic
antenna in the following list:
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® R&S TSEMF-B1, 30 MHz to 3 GHz (order number: 1074.5719.02)
® R&S TSEMF-B2, 700MHz to 6 GHz (order number: 1074.5702.02)
® R&S TSEMF-B3, 9kHz to 200 MHz (order number: 1074.5690.02)
To work with the isotropic antenna, you need a USB adapter (TSEMF-CV, order num-

ber 1158.9250.02) to connect the antennas control cable via the USB interface of the
R&S Spectrum Rider.

Test setup

The test setup consists of an R&S Spectrum Rider and one of the isotropic antennas.
The necessary cables are provided with the antennas.

1 = Supported isotropic antenna (e.g. R&S TSEMF-B12)

2 = Isotropic RF connector

3 = USB adapter TSEMF-CV connecting to the isotropic antenna control cable
4 = USB port connector

1. Connect the RF cable with the N coaxial connector to the RF input port.

2. Connect the antenna control cable to the USB interface of the R&S Spectrum Rider
via the USB adapter TSEMF-CV.
If the R&S Spectrum Rider detects the isotropic antenna, the accessory name "Iso-
tropic Antenna" is displayed in the title bar.

Start the measurement

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Isotropic Antenna" menu item.
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After you have turned on the isotropic antenna, the R&S Spectrum Rider uses the
isotropic antenna for all measurements.

Note: When you turn on the isotropic antenna without selecting a transducer factor,

the R&S Spectrum Rider displays the file manager dialog to select a transducer

factor. When the isotropic antenna is turn off, the transducer factor is unloaded.
Using transducer factors

The isotropic antenna is like a transducer. It has a characteristic frequency response
and it is necessary to correct the measurement results by these characteristics.

The transducer factors (* . i sotrd) for each of the supported isotropic antennas are
provided with the R&S Spectrum Rider. The factors contain typical correction values for
all three antenna elements and the correction values for the cable.

1. Press [AMPT] key.

2. Select "Transducer" softkey.

3. Select the "Select Primary" menu item.
The R&S Spectrum Rider opens a file manager dialog box to select the transducer
factor.

4. Select the transducer factor you need.
The R&S Spectrum Rider shows the name of the active transducer on the display
(e.g. "Pri Tran TSEMF-B2_typical" ).

If you are using the extension cable (R&S TS-EMFZ2, order number: 1166.5708.04) ,
you have to take this into account as a secondary transducer.

1. Press [AMPT] key.

2. Select "Transducer" softkey.

3. Select the "Select Secondary" menu item.
The R&S Spectrum Rider opens a file manager dialog box to select the transducer
factor with the unit dB.

4. Select the transducer factor for the extension cable.
The R&S Spectrum Rider shows the name of the active transducer on the display
(e.g. "Sec Tran TSEMFZ2" ).

For more information, see Chapter 6.4, "Using Transducer Factors", on page 210.

You can create and edit transducer factor with the R&S InstrumentView software pack-
age and then transfer them into the internal memory of the R&S Spectrum Rider. Each
transducer factor can consist of up to 1000 reference values.

Display of the antenna directions

An isotropic antenna consists of three orthogonal elements. Each of these elements
measures the field strength from a different direction (x-, y- and z-axis).
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@ Decrease of measurement speed

The R&S Spectrum Rider performs a measurement on each of the three antenna axes,
the update rate of the results decreases slightly.

You can select to display different aspects of the measurement.

1. Select "Meas Mode" softkey.

2. Select the "Isotropic Antenna" menu item.
The R&S Spectrum Rider opens a new menu to select the measurement aspect.

e "Auto"
Shows the total field strength over all three antenna axes.
The displayed result is a combination of the results for each antenna element.
After measuring each of the three directions individually, the R&S Spectrum
Rider calculates the total field strength (E,) based on the results for each
antenna element.
E = V(E+ E% + E%)

. IIXII

Shows the field strength measured on the antenna's x-axis only.
. IIYII

Shows the field strength measured on the antenna's y-axis only.
. llle

Shows the field strength measured on the antenna's z-axis only.

6.1.11 Measuring the Effective Isotropic Radiated Power

The R&S Spectrum Rider supports EIRP measurement. Using the directional antenna
(e.g. R&S HE300 or R&S HE400), the R&S Spectrum Rider is capable to calculate the
EIRP measurement for antennas.

EIRP calculation

With the given parameters, it is possible to calculate the EIRP using the following sim-
plified equation:

EIRP4s = Measured channel power (excluding antenna gain and cable loss) - received
antenna gain + received cable loss + FSPL s (free space path loss)

FSPL calculation

FSPLgs

=10 logqo ( (411df/ c)?)

=20 logqo (d) + 20 logyq (f) + 20 logyg ( 4TT/C)

=20 logyg (d) + 20 logy, (f) - 147.55
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Test setup

The following illustrates the typical test setup to conduct the EIRP measurement.
Directional antenna (gain) Directional antenna (gain)
Cable attenuation
Cable attenuation

Generator

i Distanc “'

Analyzer

Figure 6-11: Test setup for EIRP measurement

1. Connect the RF cable with the N coaxial connector to the RF input port.

2. Connect the antenna control cable to the USB interface of the R&S Spectrum Rider
via the USB adapter R&S HE300USB.
For a list of supported directional antennas, see Chapter 3.2.7.2, "Configuring
Antennas", on page 53.
If the R&S Spectrum Rider detects the directional antenna, the accessory name
"HE300" or "HE400" is displayed in the title bar.

Start the measurement

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "EIRP" menu item.
The R&S Spectrum Rider performs the EIRP measurement and displays the result
in the EIRP info bar.
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ERP 29.77 dBm @ @ EIRP Max Hold 52.88 dBm

Horizontal 31.77 dBm Vertical 29.59 dBm Sum 33.83 dBm

Antenna Gain 22.00 dBi Cable Loss 95.00 dB © Distance 93.00 m

Channel BW 3.84 MHz ® Path Loss 72.96 dB ©

-30.0
-40.0
-50.0
-60.0
-700
-80.0

-100.0
-1100

ice! Clear rg Span 38.4 MHz

1 = EIRP measurement result

2 = EIRP max hold value which updates when a new higher value is found
3 = Advanced EIRP measurement

4 = Channel bandwidth

5 = Path loss (Free space path loss)

6 = EIRP info bar

After you have turned on the directional antenna, the R&S Spectrum Rider uses
the directional antenna for all measurements.

Note: When you turn on the directional antenna without selecting a transducer fac-
tor, the R&S Spectrum Rider displays the file manager dialog to select a transducer
factor. When the directional antenna is turn off, the transducer factor is unloaded.

For more information on using transducer factors for antenna, see "Using trans-
ducer factors" on page 167.
Selecting standard

The R&S Spectrum Rider provides predefined telecommunication standards, however,
you can also customized your own standard for measurements.

For more information, see Chapter 6.1.2.1, "Selecting the Standard", on page 126.

Adjusting reference level

The R&S Spectrum Rider provides a "Level Adjust" function to optimise the dynamic
range of the measurement with expectation of the power level at the RF input.

For more information, see Chapter 6.1.2.2, "Setting the Reference Level",
on page 127.
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Setting channel bandwidth

The channel bandwidth defines the frequency range around the center frequency, over
which the R&S Spectrum Rider performs the power measurement.

1. Press [MEAS] key.

2. Select "EIRP Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the input parameters for
EIRP settings.

3. Select the "Channel BW" menu item.
The R&S Spectrum Rider opens an input field to specify the channel bandwidth.

4. Enter the channel bandwidth you required.
The R&S Spectrum Rider sets the appropriate span for the channel bandwidth that
you have entered (span = 1.2 x channel bandwidth). This ensures that no incorrect
channel power measurements are made.
The minimum channel bandwidth that you can set is 833 Hz at a span of 1 kHz.

Setting input parameters for EIRP

The input parameters such as antennna gain (dB) , cable loss (dB) and distance
(meter or feet) are taken into consideration during the calculation of EIRP measure-
ment. See "EIRP calculation" on page 168 and "Test setup" on page 169.

1. Press [MEAS] key.

2. Select "EIRP Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the input parameters for
EIRP settings.

e "Antenna Gain": Input parameter in dB, value is displayed in dBi in the EIRP
info bar
"Cable Loss": Input parameter in dB, value is displayed in dB in EIRP info bar
"Distance": Input parameter in meter or feet, value is displayed in meter or feet
in EIRP info bar

3. Select the required settings.

4. Enter the value according to the selected settings.

Max hold for EIRP

The "EIRP Max Hold" displays the maximum hold value in the EIRP info bar. To reset
the max hold value, do the following:

1. Press [MEAS] key.

2. Select "Reset Max Hold" softkey.
The R&S Spectrum Rider reset the "EIRP Max Hold" value.
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Advanced EIRP measurement

With advanced EIRP measurment, the R&S Spectrum Rider can performs dual polari-
zation.

1. Press [MEAS] key.

2. Select "Advanced Setting" softkey.
The R&S Spectrum Rider displays the following softkey for selection:

e "Capture Horizontal": Capture the current EIRP horizontal value
e "Capture Vertical": Capture the current EIRP vertical value
e "Clear Meas": Clear horizontal and vertical value, the sum becomes "---"

3. Select the required measurment.
The R&S Spectrum Rider added the selected measurement in the EIRP info bar.

6.2 Configuring Spectrum Measurements

Basic measurement settings that are common to many measurement tasks, regardless
of the application or operating mode, are described here. If you are performing a spe-
cific measurement task, using an operating mode other than Signal and Spectrum Ana-
lyzer mode, or an application other than the Spectrum application, check the specific
application or mode description for settings that may deviate from these common set-

tings.

o Configuration OVEIVIEW........coiieieeieeee et e e e e e e e e e 172
o Configuring the HOrizontal AXiS.........ccuiiiiiiiiiiiieie e 173
o  Configuring the VertiCal AXiS........cueiii it 177
o  Setting BandWidths..........ceeiiiiiii i 181
e Configuring and Triggering the SWEEP........cccoiv i 184
®  WOrking With TracCes.......ccoi it 190
®  USING MaAIKEIS. ...ttt et e e e e e e e e e e eeeeeaaaaeeas 194
L I S o B o = A g T 206
@ USING LMt LINES...uuiiiiieiiiiiie ettt e e e e e e e e e s s s e e e e e e e e e e e e e aans 206

6.2.1 Configuration Overview

defined settings for the spectrum measurement. See "Configuration Overview"

on page 42. It is displayed when you select the "Config Overview" icon, which is availa-
ble at the bottom of "Parameter View". See Chapter 3.2.3.4, "Parameter View",

on page 40.

- The "Configuration Overview" provides an overview on the most important currently
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-] Input A Amplitude JL Frequency

Ref Level -20 dBm Center Freq 2 GHz
Ref Offset 0dB Span 4 GHz
Att Mode Auto Low Distortion Start Freq 0Hz

Att 0dB Stop Freq 4 GHz

RF Imp 500

%: Trigger J&) Analysis (A/D) Bandwidth
Trace Mode  Clear\Wnite )
Source Free Run REW 3 MHz (Auto)
VBW 3 MHz (Auto)

SWT 50 ms (Auto)
Det Mode Auto

The "Configuration Overview" provides quick access and allows easy configuration on
the parameters that affect the spectrum measurement from input to signal processing
to output and signal analysis by stepping through each of the following dialog boxes:

. lllnputll

See Chapter 6.2.3.7, "Setting the Input Impedance", on page 181.
® "Amplitude"

See Chapter 6.2.3, "Configuring the Vertical Axis", on page 177.
® "Frequency"

See Chapter 6.2.2, "Configuring the Horizontal Axis", on page 173.

® "Bandwidth"
See Chapter 6.2.4, "Setting Bandwidths", on page 181.
® "Analysis"

See Chapter 6.2.6, "Working with Traces", on page 190.

® "Trigger"
See Chapter 6.2.5.3, "Working with Trigger Functionality", on page 186

To configure settings

Select any of the six configuration dialog boxes to open the corresponding dialog box.
See Table 3-3.
Configuring the Horizontal Axis

The [FREQ] key contains all necessary functions to configure the horizontal axis for
spectrum measurements.

—
o
N
L N

The contents of the menu depend on the currently selected measurement.

Usually, the horizontal axis contains frequency information in spectrum mode. You can
specify the frequency in terms of the center frequency or by defining a start and stop
frequency for a particular span.
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If you know the frequency of the signal you are measuring, it is best to match the cen-
ter frequency to the signal's frequency. If you are investigating signals, e.g. harmonics,
that are within a particular frequency range, the best option is to enter a start and stop
frequency to define the span.

o Defining the Center FreqQUENCY........ccooiiiiiii i 174
o Defining a Frequency Step SiZe......ccoovuiiiiiiiiiii e 174
o Setting a Frequency OffSEt.......ccuuiiiiiiiiiii e 175
e Defining a Start and Stop FreqUEeNCY........oooveieeiieieicccreie e, 175
0 SettiNg the SPaAN....u e ——— 176

Defining the Center Frequency

The center frequency represents the frequency at the center of the horizontal axis in
the diagram area.

1. Press [FREQ] key.

2. Select "Center Freq" softkey.
The R&S Spectrum Rider opens an input field to define the center frequency.

3. Enter the center frequency you need.
The frequency you have entered becomes the new center frequency.

Special touchscreen gesture

Alternatively, define the center frequency by swiping horizontally across the touch-
screen to change the center frequency.

See Chapter 4.2.1, "Change Center Frequency", on page 92.

While adjusting the center frequency, you may obtain a value that is outside the R&S
Spectrum Rider maximum span. If this happens, the R&S Spectrum Rider automati-
cally reduces the span.

Defining a Frequency Step Size

If you set the center frequency with the rotary knob, the distance of each step that you
take depends on the span. With the rotary knob, the smallest possible step is a pixel.
As the trace consists of 711 pixels, each step is equal to 1/711 of the span.

You can set another step size.

1. Press [FREQ] key.

2. Select "CF Step Size" softkey.
The R&S Spectrum Rider opens a submenu that contains possible step sizes.

e "0.1x Span"

The step size equals 10 % of the span or 1 division of the horizontal axis.
e '"step = Center"

The step size equals the center frequency.

User Manual 1321.1011.02 — 11 174



R&S®Spectrum Rider FPH Spectrum Analyzer Mode

Configuring Spectrum Measurements

This step size is ideal for measurements on harmonics. When you increase or
decrease the center frequency, the center frequency automatically moves to
the next harmonic.

e "Manual"
An entry box is displayed to define the value.
This step size makes it easy to investigate a spectrum with frequencies at con-
stant intervals.

3. Select the step size you need from the menu.
The R&S Spectrum Rider adjusts the step size accordingly.

If you set the step size to 10 % of the span or to the center frequency, the R&S Spec-
trum Rider sets the step size internally. Manually defining the step size opens an input
field to define the step size.

6.2.2.3 Setting a Frequency Offset

For measurements on frequency converters such as satellite downconverters, it is
often convenient to reference the results to the frequency before conversion. For this
purpose, the R&S Spectrum Rider offers a frequency offset that arithmetically shifts the
center frequency to higher or lower frequencies. Thus, the R&S Spectrum Rider dis-
plays the input frequency of the DUT.

Positive frequency offset is possible in the range from 1 Hz to 100 GHz, in steps of 1
Hz. The maximum negative frequency offset depends on the start frequency you have
set. The start frequency, taking into account the frequency offset, is always = 0 Hz.

1. Press [FREQ] key.

2. Select "Freq Offset" softkey.
The R&S Spectrum Rider opens an input field to set the frequency offset.

3. Enter the frequency offset you need.
The R&S Spectrum Rider adds the frequency offset to the center frequency you
have set. A blue dot at the center frequency display indicates that a frequency off-
set has been set.

6.2.2.4 Defining a Start and Stop Frequency

Defining a start and a stop frequency is best suited for example, for measurements on
harmonics or signals whose exact frequency is unknown.

1. Press [FREQ] key.

2. Select "Start Freq" softkey.
The R&S Spectrum Rider opens an input field to define the start frequency.

3. Enter the start frequency you need.

4. Set a stop frequency with the "Stop Freq" softkey.
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The R&S Spectrum Rider adjusts the horizontal axis according to your input, begin-
ning with the start frequency and ending with the stop frequency.

If you have entered a stop frequency that is outside the maximum frequency range,
the R&S Spectrum Rider sets the stop frequency to the possible maximum.

The softkey label of the "Parameter View" changes from "Center" and "Span" to
"Start" and "Stop".

6.2.2.5 Setting the Span

displays on the screen. The span you should select depends on the signal and the
measurement that you are performing. A rule of thumb is that it should be at least twice
the bandwidth occupied by the signal.

E The span is the frequency range around the center frequency that a spectrum analyzer
SPAN

The available span for frequency domain measurements depends on the instrument
model and installed option.

Model Frequency upgrade option Order number for frequency
upgrade option

Model 02 - 5 kHz to 2.0 GHz R&S FPH-B3, 2 GHz to 3 GHz | 1321.0667.02

R&S FPH-B4, 3 GH to 4 GHz 1321.0673.02

Model 06 - 5 kHz t0 6.0 GHz R&S FPH-B8, 6 GHz to 8 GHz | 1321.0767.02

Model 13 - 5 kHz to 13.6 GHz R&S FPH-B20, 13.6 GHz to 20 | 1321.0773.02
GHz

Model 26 - 5 kHz to 26.5 GHz R&S FPH-B31, 26.5 GHz to 31 | 1321.0780.02
GHz

See "R&S Spectrum Rider
option " on page 32.

If you set a span of 0 Hz (zero span), the R&S Spectrum Rider performs measure-
ments in the time domain.

1. Select the "Span" softkey on the "Parameter view" to define the span.
Alternatively, press the [SPAN] key.
The R&S Spectrum Rider opens an input field to define the span.

2. Enter the span you need.
The R&S Spectrum Rider adjusts the span of the horizontal axis.

@ Special touchscreen gesture
Alternatively, pinch and stretch on the touchscreen to change the span parameter.

See Chapter 4.2.3, "Change Span ", on page 94.

If you have to switch between full span and a smaller span, you can do so without hav-
ing to enter the numeric values.
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Press [SPAN] key.

Select "Full Span" softkey.
The R&S Spectrum Rider displays the spectrum over its entire frequency range.

Select "Last Span" softkey.
The R&S Spectrum Rider restores the span that you have set just before display-
ing the entire frequency range.

Time domain measurements

You can also activate time domain measurements without having to enter the value
manually. When measuring in the time domain, the span is 0 Hz. In that state, the R&S
Spectrum Rider measures the signal at the current center frequency only. Instead of
displaying the spectrum, the R&S Spectrum Rider shows the signal power over a cer-
tain time period. The horizontal axis becomes the time axis. The display always starts
at 0 s and stops after the currently set sweep time.

1.
2.

Press [SPAN] key.

Select "Zero Span" softkey.
The R&S Spectrum Rider sets a span of 0 Hz and performs the measurement in
the time domain.

Configuring the Vertical Axis

All relevant settings to configure the vertical axis are available in the amplitude menu.
You can access it via the [AMPT] key.

Setting the Reference LEVEL..........uuveuieiiiiiieie e 177
Setting a Display RaNgE........ccooiiiiiiiieeeeerrrr et 178
Selecting the Display UNit........ooueeiii e 179
Setting a Reference OffSet.......oo i 179
Setting the RF Attenuation...........coo it 179
Using the Preamplifier...........oci et e e e e 181
Setting the INput IMPEdanCe...........cccviiiiieeeie e 181
UsiNg TransAUCEr FACIOrS. .. ... e e e e e e e e e e e e e eeeens 181

Setting the Reference Level

The reference level is represented graphically by the grid line at the top of the diagram.

The reference level sets the input signal gain up to the display stage. If the reference
level is low, the gain is high. That means that even weak signals are displayed clearly.

If you are measuring strong signals, you have to set a high reference level to prevent
an overload of the signal path of the analyzer and to keep the signal within the display
range. If you are measuring the spectrum of a composite signal, make sure that the
reference level is high enough to cover all signals and that all signals are within the
measurement diagram.
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1. Press [AMPT] key.

2. Select "Ref Level" softkey.
The R&S Spectrum Rider opens an input field to define the reference level.

3. Enter the reference level you require.
If you change the reference level, the R&S Spectrum Rider adjusts the position of
the trace as you make the changes.

@ Special touchscreen gesture

Alternatively, define the reference level by swiping vertically across the touchscreen to
change the reference level.

See Chapter 4.2.2, "Change Reference Level", on page 93.

By default, the reference level corresponds to the grid line at the top of the diagram.
You can also change the position of the reference level to another grid line if you have
a signal that would otherwise overlap with the top of the diagram area. The R&S Spec-
trum Rider indicates the current reference level position with a triangle at the corre-
sponding grid line on the vertical axis. See index 5 on Figure 4-1.

1. Press [AMPT] key.

2. Select "Range / Ref Pos" softkey.
The R&S Spectrum Rider opens a submenu.

3. Select the "Ref Position 10..." menu item.
The R&S Spectrum Rider opens an input field to define the reference position.

4. Enter the number of the grid line you want the reference level to position at.
The range is from 0 to 10. "0" corresponds to the lowest grid line, "10" corresponds
to highest grid line.

6.2.3.2 Setting a Display Range

The display range determines the scaling or resolution of the vertical axis. In the
default state, the display range is a logarithmic scaling over a 100 dB. This corre-
sponds to 10 dB per grid division. The R&S Spectrum Rider provides other display
ranges that either increase or decrease the resolution of the vertical axis.

However, increasing resolution does not increase the accuracy of, for example, the
marker level readout, but only makes it easier to read values off the trace.

You can also select a linear scale for the vertical axis. In that case, the power levels
are expressed as a percentage of the reference level. Linear scaling is useful to dis-
play AM modulated carriers in the time domain, for example.

1. Press [AMPT] key.

2. Select "Range / Ref Pos" softkey.
The R&S Spectrum Rider opens a submenu to select the display range.
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3. Select the display range you need.
The R&S Spectrum Rider adjusts the vertical axis accordingly.

6.2.3.3 Selecting the Display Unit

By default, the vertical axis (and therefore the reference level) is scaled in dBm. How-
ever, the units dBmV, dBV, Watt and Volt are also available. Selecting the right unit is
relevant for the marker level display because the unit of the marker level is the same

as the reference level.

1. Press [AMPT] key.

2. Select "Unit" softkey.
The R&S Spectrum Rider opens a submenu to select the display unit.

3. Select one of the available units.
The R&S Spectrum Rider adjusts the vertical axis accordingly.

6.2.3.4 Setting a Reference Offset

You can define a reference offset for the reference level. With a reference offset, you
can increase the reference level by a certain amount. This is useful, for example, if an
attenuator or amplifier has been inserted before the RF input. The R&S Spectrum
Rider automatically takes the loss or gain into account when the level is displayed and
no manual calculations are necessary. A loss introduced at the RF input must be
entered as a positive number and a gain as a negative number.

1. Press [AMPT] key.

2. Select "Ref Offset"™ softkey.
The R&S Spectrum Rider opens an entry box to define input field.

3. Enter the offset you need.
The R&S Spectrum Rider includes the offset in puts in the measurement.
To indicate an offset other than 0, the R&S Spectrum Rider puts a blue dot at the
"REF" field displays in the "Parameter View".

6.2.3.5 Setting the RF Attenuation

RF attenuation adjusts the input range inside the analyzer. It is coupled directly to the
reference level. If you have set a high reference level, RF attenuation is turned on in 10
dB steps according to the table below so that the input mixer always remains in the lin-
ear range.

The R&S Spectrum Rider provides three attenuation modes.

® "Auto Low Distortion"
If this mode is active, the R&S Spectrum Rider sets the RF attenuation 10 dB
higher according to the table below, making the stress of the input mixer 10 dB less
at the specified reference level. If the spectrum is densely occupied with signals,
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e.g. in a television cable network, the input mixer reduces the R&S Spectrum Rider
inherent spurious products. However, the inherent noise display of the R&S Spec-
trum Rider increases due to the increased attenuation in front of the input mixer.

® "Auto Low Noise"
If this mode is active, the R&S Spectrum Rider sets the RF attenuation 10 dB
lower. This increases the sensitivity of the R&S Spectrum Rider, which means that
the inherent noise display decreases due to the lower attenuation in front of the
input mixer.

e "Manual"
Manual selection of the attenuation.

You can check the status of the RF attenuation and the preamplifier in the "Configura-
tion Overview" dialog and in the "Parameter View" area.

Reference Level Preamplifier OFF Preamplifier ON
RF attenuation RF attenuation
Low noise Low distortion Low noise Low distortion
<=-40 dBm 0dB 0dB 0dB 0dB
-39 dm to -35 dBm 0dB 0dB 0dB 5dB
-34 dm to -30 dBm 0dB 0dB 0dB 10dB
-29 dBm to -25 dBm 0dB 0dB 0dB 15dB
-24 dBm to -20 dBm 0dB 0dB 0dB 20dB
-19 dBm to -15 dBm 0dB 5dB 5dB 25dB
-14 dBm to -10 dBm 0dB 10 dB 10 dB 30dB
-9 dBm to -5 dBm 5dB 15dB 15 dB 35dB
-4 dBm to 0 dBm 10 dB 20 dB 20dB 40 dB
1 dBmto 5 dBm 15dB 25dB 25dB 40 dB
6 dBm to 10 dBm 20 dB 30dB 30dB 40 dB
11 dBmto 15 dBm 25dB 35dB 35dB 40 dB
16 dBm to 20 dBm 30dB 40 dB 40 dB 40 dB
21 dBm to 25 dBm 35dB 40 dB 40dB 40 dB
26 dBm to 30 dBm 40 dB 40 dB 40 dB 40 dB

1. Press [AMPT] key.
2. Select "Att/ Amp / Imp" softkey.

3. Select either the "Auto Low Distortion" or the "Auto Low Noise" menu item.
The R&S Spectrum Rider sets the attenuation according to the table above.

4. Select the "Manual Att" for manual entry of the RF attenuation.
Alternatively, you can select the "ATT" softkey on the "Parameter View" to enter
manually for the RF attenuation.
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The R&S Spectrum Rider opens an entry box to set the RF attenuation. You can
set the attenuation from 0 dB to 40 dB in 5 dB steps.

To indicate a manual attenuation, the R&S Spectrum Rider puts a blue dot at the
"ATT" displays on the "Parameter View".

6.2.3.6 Using the Preamplifier

To increase the input sensitivity, the R&S FPH-B22 provides an integrated 20 dB pre-
amplifier after the input mixer.

In the default state of the R&S Spectrum Rider, the preamplifier is turned off. If you
want to measure signals with low powers, you can turn it on.

1. Press [AMPT] key.

2. Select "Att/ Amp / Imp" softkey.

3. Enable or disable the checkbox to turn on or off the "Preamp" menu item.
The R&S Spectrum Rider turns the preamplifier on and off.

6.2.3.7 Setting the Input Impedance

In the default state, the input impedance is 50 Q.

The R&S Spectrum Rider can also handle 75 Q systems. The R&S Spectrum Rider
does not select a 75 Q RF input. Instead it selects a 75 Q matching pad connected at
the RF input. The 50/75 Q matching pad R&S RAZ is recommended for 75 Q matching
(see recommended accessories). The R&S Spectrum Rider automatically considers
the conversion factor when a value of 75 Q is set.

1. Press [AMPT] key.

2. Select "Att / Amp / Imp" softkey.

3. Select the impedance you need.
You can also use other matching pads (e.g. R&S RAM or R&S FSH-Z38) by acti-
vating transducer factors.

6.2.3.8 Using Transducer Factors

For more information, see Chapter 6.4, "Using Transducer Factors", on page 210.

6.2.4 Setting Bandwidths

The bandwidth menu contains all settings to set up filter bandwidths available in the
R&S Spectrum Rider. You can access it with the [BW] key.

e Setting the Resolution Bandwidth..............uuuiiciiiiiiii e 182
o Setting the Video Bandwidth.........cccoeeeiiiiiiiiii e 183
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6.2.4.1 Setting the Resolution Bandwidth

for frequency domain measurements and therefore determines how well it can sepa-
rate adjacent frequencies. The measurement result observed depends on the pass-
band of a resolution filter.

i The resolution bandwidth in a spectrum analyzer determines the frequency resolution
BW
[\

The resolution bandwidth (RBW) has several effects on measurements.

® To be able to display two or more signals whose frequencies are close together
separately, you need a (resolution) filter whose bandwidth is small enough. The fre-
quency difference between two sinusoidal carriers cannot be less than the selected
resolution bandwidth if the carriers are to be resolved, for example.

® The bandwidth of the resolution filter also affects the noise that is displayed by the
R&S Spectrum Rider. The smaller the bandwidth, the less noisy the results are.
The rule is, that if you increase or decrease the bandwidth by a factor of 3, the
noise goes down or up by 5 dB. If you change the bandwidth by a factor of 10, the
displayed noise changes by 10 dB.

® The resolution bandwidth affects the speed of the measurement. If you want to dis-
play the true spectrum, the resolution filters have to settle at all frequencies that
are of interest. Narrow band filters have a longer settling time compared to wide
ones. Therefore the sweep time increases the smaller the resolution bandwidth
gets. The rule is, that if you reduce the bandwidth by a factor of 3, the sweep time
goes up by a factor of 9. If you reduce the bandwidth by a factor of 10, the sweep
time goes up by a factor of 100.

The R&S Spectrum Rider has resolution bandwidths from 1 Hz to 3 MHz in a 1-3-10
sequence.

In the R&S Spectrum Rider's default state, the resolution bandwidth is coupled to the
span, i.e. if you change the span, the R&S Spectrum Rider adjusts the resolution band-
width. Therefore, you do not have to set the resolution bandwidth manually in many
cases, because the R&S Spectrum Rider automatically sets the resolution bandwidth if
you change the span.

1. Press [BW] key.
By default, the resolution bandwidth is coupled to the span.

2. Select "Manual RBW" softkey.
The R&S Spectrum Rider opens an input field to define the resolution bandwidth.

3. Enter the resolution bandwidth you need.
The R&S Spectrum Rider uses the resolution bandwidth you have entered for the
measurement.
If the resolution bandwidth is no longer coupled to the span, the R&S Spectrum
Rider puts a blue dot at the "RBW" displays on the "Parameter View".

4. Select the "Auto RBW" softkey again to couple the resolution bandwidth to the
span.
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@ Automatic adjustment of the sweep time

In its default mode, the R&S Spectrum Rider automatically adjusts the sweep time as
soon as you change the resolution bandwidth. This adjustment makes sure that the
settling time required for the selected resolution filter is properly taken into account.
The maximum allowed sweep time is 1000 s. For narrow resolution filters this value
would be exceeded for large spans. To avoid this situation, the R&S Spectrum Rider
adjusts the span automatically as soon as the maximum sweep time is reached.

6.2.4.2 Setting the Video Bandwidth

The video bandwidth (VBW) basically smoothes the trace by reducing the noise and
therefore making power levels easier to see.

The noise reduction is a result of the video filter. This lowpass filter defines the video
bandwidth and filters the higher frequency parts of the voltage from the signal. Video
voltage is the (DC) voltage that results from the IF signal passing through the envelope
detector which removes the IF components and outputs the envelope only. This output
is also known as the video signal.

The figure below shows that process on an AM modulated signal in the time domain.

In case of an AM modulated signal, the envelope (or video) signal contains a DC com-
ponent that corresponds to the level of the carrier. The video signal also contains an
AC component whose frequency is the same as the AM frequency.

Envelope Signal

AM RF Signal (video voltage)

Ampltuce ',--""'Kﬁhmt:la

| PP

| |
Wi = | ===

ll rrodubation
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If the bandwidth of the video filter is less than the frequency of the AC component, it is
suppressed depending on its maximum frequency. If the AM component should be dis-
played truly, the cutoff frequency of the filter has to be greater than the modulation fre-
quency.

If there is noise on the sine signal, the modulation signal can be thought of as noise. If
the video bandwidth is reduced, the high-frequency noise components above the cutoff
frequency of the video filter is rejected. The smaller the video bandwidth, the smaller
the noise amplitude at the video filter output.

The R&S Spectrum Rider provides video bandwidths from 1 Hz to 3 MHz in a 1-3-10
sequence. In its default state, the video bandwidth is coupled to the resolution band-
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width and is the same as the resolution bandwidth. If you change the resolution band-
width, the R&S Spectrum Rider adjusts the video bandwidth accordingly.

The effects of the video bandwidth on measurements are as follows.

® [f you are performing measurements on modulated signals, the video bandwidth
must be sufficiently large so that significant modulation components are not rejec-
ted (= RBW)

® |f you want to keep signals free of noise, you should select the smallest video
bandwidth possible (£ 0.1 x RBW)

® |f you are performing measurements on pulsed signals, the video bandwidth should
be at least three times greater than the resolution bandwidth so that the pulse
edges are not distorted

Like the resolution bandwidth, the video bandwidth has an effect on sweep speed.
Before each measurement, the video filter has to settle.

1. Press [BW] key.
By default, the resolution bandwidth is coupled to the span.

2. Select "Manual VBW" softkey.
The R&S Spectrum Rider opens an input field to define the video bandwidth.

3. Enter the video bandwidth you need.
The R&S Spectrum Rider uses the video bandwidth you have entered for the mea-
surement. If the video bandwidth is no longer coupled to the resolution bandwidth,
the R&S Spectrum Rider puts a blue dot at the "VBW" displays on the "Parameter
View".

4. Select the "Auto VBW" softkey again to couple the video bandwidth to the RBW.

Configuring and Triggering the Sweep

You can find all necessary settings to configure the sweep itself in the sweep menu. To
access it, press the [SWEEP] key.

o Setting the SWEEP TiME. ..o 184
o Selecting the SWeep MOAE. .. ... 185
e Working with Trigger Functionality............oooiooieiiiiii e 186

Setting the Sweep Time

The sweep time is the time it takes the R&S Spectrum Rider to get the results that are
contained in one trace.

In the frequency domain (span > 0), the sweep time is the time it takes the R&S Spec-
trum Rider to measure the spectrum in the specified span. To avoid the display of
spurs in the spectrum, the sweep time has to meet some conditions.

® The sweep time depends on the resolution bandwidth. If the sweep time is too
short, the resolution filter has no time to settle. In that case, the displayed level is
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too low. For more information, see Chapter 6.2.4.1, "Setting the Resolution Band-
width", on page 182.

® The sweep depends on the span. If you increase the span, you also have to
increase the sweep time.

In its default state, the R&S Spectrum Rider couples the sweep time to the span and
the resolution bandwidth to avoid invalid settings. If the coupling is active, the R&S
Spectrum Rider always sets the shortest possible sweep time to make sure that the
display of the spectrum is correct and valid.

The R&S Spectrum Rider requires a minimum sweep time of 20 ms for every 600 MHz
of span. If you increase the span, the R&S Spectrum Rider will also increase the
sweep time.

In the time domain (span = 0), the R&S Spectrum Rider shows the video voltage over
time. The horizontal axis becomes a time axis that starts at 0 s and ends at the sweep
time that you selected. The range of the sweep time in the time domain is from 34 us to
1000 s.

1. Press [SWEEP] key.
In the default state, "Auto SWT" is active.

2. Select "Manual SWT" softkey.
The R&S Spectrum Rider opens an input field to set the sweep time.

3. Enter the sweep time you need.
If the video bandwidth is no longer coupled to the span or the resolution bandwidth,
the R&S Spectrum Rider puts a blue dot at the "SWT" displays on the "Parameter
View".

Selecting the Sweep Mode

The sweep mode is the way the R&S Spectrum Rider performs the measurement.

In its default state, the R&S Spectrum Rider measures continuously. In this mode, the
R&S Spectrum Rider automatically repeats the sweep in the defined range of the hori-
zontal axis (frequency or time) and updates the trace accordingly after it has finished
with one sweep.

In some cases, it may be sufficient to get the results over a single sweep only, e.g. if a
particular trigger condition is met. In single sweep mode, the R&S Spectrum Rider per-
forms the sweep a certain number of times (depending on the number of averages you
have set) over the defined range of the horizontal axis (frequency or time) and then
stops measuring. It performs another sweep only after you tell it to. For more informa-
tion on setting the number of sweeps included in a single sweep, see Chapter 6.2.6.1,
"Selecting the Trace Mode", on page 190.

1. Press [SWEEP] key.

2. Select "Single Sweep" softkey.
The R&S Spectrum Rider activates single sweep mode.

3. Select "Cont Sweep" softkey.
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The R&S Spectrum Rider again starts to measure continuously.

6.2.5.3 Working with Trigger Functionality

®

Gated trigger

If gated trigger is activated, the R&S Spectrum Rider disables the demodulator function
in Marker Function.

If you have to perform measurements according to certain signal conditions, you can
use a trigger. A trigger responds to certain events. If a trigger is active, the R&S Spec-
trum Rider starts to measure if the trigger conditions are met. The trigger can be gener-
ated either externally or internally. The R&S Spectrum Rider provides the following trig-
ger functions.

Selecting the trigger source

Press [SWEEP] key.

Select "Trigger" softkey.
The R&S Spectrum Rider opens a submenu to select the trigger source.

Select the trigger source you need.
The R&S Spectrum Rider activates the trigger.

The R&S Spectrum Rider provides the following trigger functions.

Free Run
A new sweep starts on completion of the previous sweep. This sweep mode is the
default state of the R&S Spectrum Rider.

Video Trigger

A sweep starts when the video voltage exceeds a particular level. The video trigger
is available only in the time domain (span = 0).

In the frequency domain, the R&S Spectrum Rider would never start a measure-
ment with the video trigger because there is no guarantee that there is a signal that
generates video voltage present at the start frequency.

External Trigger (rising or falling slope)

A sweep starts on the rising edge (RISE) or on the falling edge (FALL) of an exter-
nal trigger signal. The external trigger signal is fed in via the BNC connector "Ext
Trigger". See details of connector in Chapter 3.2.2.2, "BNC Connector",

on page 33. The switching threshold is 1.4 V, i.e. a TTL signal level.

Gated Trigger

When the gated trigger is active, a gate signal that is applied to the R&S Spectrum
Rider trigger input controls the sweep. The R&S Spectrum Rider starts measuring
when the applied gate signal becomes active and the set gate delay has expired,
and it interrupts the measurement as soon as the defined gate length is reached.
With the gate signal becoming active the next time the measurement is resumed
etc.
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Pulsed signals can be measured by this method, if the gate delay and gate length
are selected in a way that the measurement is only performed while the pulse is
active. Gated measurements are possible in the frequency domain (span > 0) and
the time domain (span = 0), but it is available only in combination with an external
gate signal.

Including a delay time

When you are using a video trigger in the time domain or an external trigger, you can
delay the start of the measurement with respect to the trigger event by entering a delay
time. In this way, you can include time differences between the trigger event and the
measurement.

The range of the trigger delay is from 0 s to 100 s. The resolution depends on the sub-

range.
Trigger delay Resolution
Omsto1ms 10u
1msto 10 ms 100 p

10 ms to 100 ms 1ms
100msto1s 10 ms
1sto 10s 100 ms

10s to 100s 1s

1. Press [SWEEP] key.
2. Select "Trigger" softkey.

3. Select the "Trigger Delay" menu item.
The R&S Spectrum Rider opens an input field to define the trigger delay.

4. Enter the delay time you need.

Defining the trigger level

When you are using the video trigger, you have to define a trigger level. The trigger
level is a percentage of the reference level. A trigger level of 100 % is the same as the
reference level. A trigger level of, e.g. 50 % corresponds to the middle of the vertical
axis. The R&S Spectrum Rider indicates the video trigger level with a triangle.

1. Press [SWEEP] key.
2. Select "Trigger" softkey.

3. Select the "Video" menu item.
The R&S Spectrum Rider opens an input field to define the trigger level.

4. Enter the trigger level.
The R&S Spectrum Rider shows the trigger level by adding a horizontal line to the
diagram area.
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Performing gated sweeps

After the gate settings are configured, it is possible to perform a gated sweep measure-
ment.

To get appropriate results, you have to set the gate delay and gate length in a way that
the measurement is active during the interesting part of the signal. You can also modify
the sweep time to match the horizontal axis to the length of the signal and thus set the
gate delay and gate length parameters more accurately. Alternatively, you can also
perform an auto gate setting to determine the gate delay and gate length of the signal
automatically.

The gate delay parameter defines the time between the trigger event and the begin-
ning of the actual measurement. The gate length defines the duration of the measure-
ment, before it is interrupted and the next gate signal is anticipated to resume the mea-
surement.

The minimum requirement for RBW is 30 kHz for gated trigger. The R&S Spectrum
Rider configures the RBW to 30 kHz if a lower value is used.

Sweep time is set at an integer multiple of frame duration (e.g. a multiple settings of 10
ms for LTE frame duration). Default sweep time is set to 10 ms and minimum sweep
time allowed is 5 ms.

In case of gate settings conflict, the R&S Spectrum Rider will set the trigger to free run.
Before re-enabling the gated trigger, you need to perform one of the following:

® revert to previous settings and correct the gate setting

® perform gate setting with adjusted gate length

Gate setting should be done at least once before performing gated sweep.

Example:

Using a signal source, i.e R&S SMU to generate an EUTRA/LTE signal (TDD duplex-
ing, downlink (OFDMA)) at 1 GHz, -40 dBm. Connect the signal source RF output to
the RF input connector of the R&S Spectrum Rider.

The example performs a gated trigger measurement using "AutoGate High" function to
determine the gate length and gate delay of the desire part of the signal. The measure-
ment starts after the delay time has passed and measurement take places over the
period of the gate length. The result is a stable LTE signal for measurement.

1. Press [SWEEP] key.
2. Select "Trigger" softkey.

3. Select the "Gate Settings" menu item.
The R&S Spectrum Rider opens a softkey submenu to control the gate settings. At
the same time, the R&S Spectrum Rider switches into time domain, as indicated in
the display. See Figure 6-12 (time domain with initial gate setting).

4. Select "Manual SWT" softkey and set the sweep time in a way that the portion of
interest of the signal is visible on the screen.
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5. Select "AutoGate High" softkey to determine the "Gate Delay" and "Gate Length"
automatically for the desire part of the signal.
The R&S Spectrum Rider display the gate delay and length at the top right corner
of the trace display. See Figure 6-12 (time domain after gate setting).

6. Alternatively, you can manually set the gate delay and gate length. Select "Gate
Delay" or "Gate Length" softkey to determine the setting manually.
The R&S Spectrum Rider opens an input field to define the setting.

7. Enter the required settings you need.

8. Press any of the function keys to exit the gate settings menu.
The R&S Spectrum Rider returns to the frequency domain provided it was active
before setting up the gated trigger. The original span is restored. The R&S Spec-
trum Rider is ready to perform measurements with an accurate gate setting. See
Figure 6-12 (frequency domain).

The measurement starts after the delay time has passed and takes place over the
period of the gate length. After the gate has closed, the R&S Spectrum Rider waits with
the measurement until the next gate signal happens.

The delay time and gate length are represented by vertical blue lines in the diagram
area. See Figure 6-12 (time domain).

Original spectrogram with free run trigger Spectrogram with gated trigger
Pi]
30/11/2020

13:27

Tracet Clear Detect Max Peak Trig Free Span 40MHz = c@-S-e Center 1GHz Tracet Clear Detect Max Peak Trig Gated

Settings Playback Save Clear Hold Manual SWT Auto SWT ContSweep Single Sweep

Spectrogram with initial gate setting Spectrogram with "AutoGate High" setting
Gated Trigger

Trace! Clear Detect Max Peak Trig Free Span 0Hz  C@&e

Cel ¢ 1 Max Peak Trig Free Span OHz  o-@Se
Gale Delay Gatelongth  Manual ST AutoCateHigh  AufoGale Low

Gate Delay Gate Length Manual SWT AutoGate High AutoGate Low

Figure 6-12: Gated trigger measurement

1 = Gated trigger mode
2 = Gate delay

3 = Gate length

4 = RF frequency
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5 = Span 0 Hz (time domain)
6 = Gate trigger softkeys menu
7 = Measurement of LTE signal within the gate length

6.2.6 Working with Traces

The trace menu contains all functions available to customize the trace display.

Selecting the Trace MOdE..........cooiiiiiiiii e 190
Selecting the DeteCtOr. ... 191
Working with @ S€CON TracCe.....cccoiuiiiiiiiiiiiiee e 193
Working With MemOry TraCES....cuuuiiiieeiii ittt e e e e e e e s 194
Using Trace MathematiCs.......ccocoeiiiiiii i eeeees 194

6.2.6.1 Selecting the Trace Mode

s  The R&S Spectrum Rider provides several trace modes. The trace mode defines the
TRACE I way the R&S Spectrum Rider writes the trace.

1.
2.

Press [TRACE] key.
Select "Trace Mode" softkey to set the trace mode.

Select the trace mode you want to work with.

If you have selected the average trace mode ("Average: 10" menu item), the R&S
Spectrum Rider opens an input field to set the number of sweeps the R&S Spec-
trum Rider includes in the averaging.

Enter the number of sweeps to include in the averaging.

In continuous sweep mode, the R&S Spectrum Rider now calculates the moving
average over the number of sweeps you have specified. In single sweep mode, it
stops the measurement after finishing the sweeps and averages the traces.

The R&S Spectrum Rider provides the following trace modes.

Clear/Write
In its default state, the R&S Spectrum Rider overwrites the trace after each sweep.
You can apply all detectors in this mode.

Average

The trace is the result of the moving average over several sweeps.

The R&S Spectrum Rider calculates the (moving) average of the power levels for
each pixel over a particular number of sweeps in the range from 2 to 999.
Averaging reduces the effects of noise, but has no effects on sine signals. Using
the trace averaging therefore is a good way to detect signals in the vicinity of noise.
You can apply all detectors in this mode.

Max Hold

The trace shows the maximum power levels that have been measured at each
pixel.

To overwrite a max hold trace, change a parameter in a way that the results cannot
be compared any more (e.g. the span). Using the max hold trace mode is a good
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way to detect intermittent signals or the maximum values of fluctuating signals, for
example.
Using the max hold trace mode automatically activates the max peak detector.

e Min Hold
The trace shows the minimum power levels that have been measured at each
pixel.
To overwrite a min hold trace, change a parameter in a way that the results cannot
be compared any more (e.g. the span). Using the min hold trace mode is a good
way to highlight signals within noise or suppress intermittent signals.
Using the min hold trace mode automatically activates the min peak detector.

® View
The view trace mode freezes the current trace and aborts the measurement.
Using the view trace mode is a good way to evaluate the trace, for example with
markers.

6.2.6.2 Selecting the Detector

The number of measurement results collected in a single sweep usually is very high,
especially if the span is large. However, the display of the R&S Spectrum Rider can
display only 711 results in horizontal direction, as it is limited by the number of pixels
that are available on the display. Therefore, it has to combine measurement results to
fit them on the display. In that case, one pixel represents a frequency range = span /
711.

The detector determines the way the R&S Spectrum Rider combines and displays the
results for one pixel. The data base is the video voltage of the analyzer.

1. Press [TRACE] key.

2. Select "Detector" softkey.
The R&S Spectrum Rider displays the submenu to select the trace detector.

3. Select the detector you want to use.
If the "Auto Detector" selection is active, the selection of the trace detector follows
Table 6-1.

The R&S Spectrum Rider provides several types of detectors.

® Auto Peak
If the auto peak detector is active, the R&S Spectrum Rider displays both the maxi-
mum and the minimum power levels that were measured in the frequency range
covered by a pixel.
Therefore, the auto peak detector loses no information. If a signal power level fluc-
tuates (e.g. noise), the width of the trace depends on the magnitude of the signal
fluctuation. The auto peak detector is the default detector.

® Max Peak
If the max peak detector is active, the R&S Spectrum Rider displays only the maxi-
mum power levels that were measured in the frequency range covered by a pixel.
The max peak detector is useful for measurements on pulse or FM signals, for
example.
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® Min Peak
If the max peak detector is active, the R&S Spectrum Rider displays only the mini-
mum power level that were measured in the frequency range covered by a pixel.
The min peak detector displays sine signals with the correct level and suppresses
noise. Therefore it is useful to find sine signals in the vicinity of noise.

e Sample
If the sample detector is active, the R&S Spectrum Rider shows one random power
level that was measured in the frequency range covered by a pixel.
The sample detector is useful for measurements in the time domain (span = 0 Hz)
as it provides the only way to represent the timing of the video signal correctly.
In the frequency domain, the sample detector is a good way to measure noise
power because noise usually has a uniform spectrum with a normal amplitude dis-
tribution.
Signals may get lost if you are using the sample detector for measurements with a
span that is greater than "RBW * 711".

e RMS
If the RMS detector is active, the R&S Spectrum Rider measures the spectral
power over one pixel. In case of power measurements, the RMS detector always
shows the true power of a signal, regardless of the shape of the signal.
The RMS detector is best for measurements on digitally modulated signals
because it provides stable and true power readings. In combination with a high
sweep time, you can increase the display stability even more because the mea-
surement time for each pixel increases.
Noise measurements also provide stable results if you apply the RMS detector in
combination with a high sweep time.
However, the bandwidth occupied by the signal to be measured should at least
equal the frequency covered by a trace pixel or the selected resolution bandwidth
(whichever is larger). Otherwise, the power the R&S Spectrum Rider shows is too
low because there are spectral components within the frequency range covered by
the pixel that do not originate from the signal you want to observe (e.g. noise).
To get the true power, the video bandwidth (VBW) should also be greater than the
resolution bandwidth (RBW). Otherwise, an averaging effect caused by video
bandlimiting comes into play before the RMS value is calculated.

The R&S Spectrum Rider provides automatic selection of the detector. In that case, the
R&S Spectrum Rider selects the detector that is most suitable for the current trace

mode.

Table 6-1: Auto selection of trace detector

Trace mode Detector
"Clear/Write" "Auto Peak"
"Average" "Sample"
"Max Hold" "Max Peak"
"Min Hold" "Min Peak"

If you select the detector manually, the detector is independent of the trace mode.
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6.2.6.3 Working with a Second Trace

In spectrum mode, you can use up to two traces. All two traces are based on the same
settings, except the trace settings like the trace mode or the detector. You can use the
second trace to compare, for example, four different detector settings.

In the default state, only trace 1 is active.

1. Press [TRACE] key.
2. Select "Show" softkey.

3. Select the "Enable Trace 2" menu item.
The R&S Spectrum Rider shows the second trace. The second trace is in a differ-
ent color. To show that the second trace is active, the R&S Spectrum Rider dis-
plays the current active trace "Trace 1" or "Trace 2" on the "Parameter View".

Trace1 Min

After you have activated the second trace, this trace becomes the active one. All
actions (like changing the detector or trace mathematics) apply to the active trace.

4. Select "Select Trace" softkey.
Trace 1 becomes the active trace.
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Trace Mode Show Trace » Memory Select Trace Trace Math
You can put both traces into the internal memory of the R&S Spectrum Rider and

restore them later. Note that the memory trace 1 and memory trace 2 have a lighter
tone color.
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6.2.6.4 Working with Memory Traces

You can save the image of both traces to the memory of the R&S Spectrum Rider and
later restore it and compare it to a live trace. The memory trace is always colored white
to distinguish it from the live trace.

@ Measurement settings
Because the memory trace is just a bitmap, any modifications to measurement settings
like span or reference level are nor reflected in the memory trace.

When you save a data set, the R&S Spectrum Rider also stores the associated trace in
the trace memory. If you restore it at a later time, you can display the memory trace as
if it is a normal memory trace.

1. Press [TRACE] key.

2. Select the trace you want to store in the trace memory with the "Select Trace" soft-
key.

3. Select "Trace>Memory" softkey.
The R&S Spectrum Rider saves the active trace.

4. Select "Show" softkey.

5. Select the "Enable Memory 1 " menu item.
The R&S Spectrum Rider shows the corresponding memory trace. If active, it
labels the "Memory <x>" menu item with an active radio button.

6.2.6.5 Using Trace Mathematics

Trace mathematics subtract the memory trace from the live trace and vice versa and
then display the results.

1. Press [TRACE] key.

Select "Trace>»Memory" softkey.

Select "Show" softkey.

Select "Trace Math" softkey.

Select the "Trace-Memory" or ""Memory-Trace"" menu item.

The R&S Spectrum Rider calculates and shows the resulting trace.

N o o bk DN

To turn off trace mathematics, select the "Off" menu item.

6.2.7 Using Markers

The spectrum analyzer mode provides marker and deltamarker functionality. In addi-
tion, you can use several marker functions.
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6.2.7.1 Using Markers and Deltamarkers

The R&S Spectrum Rider has six markers, five of which can be used as either markers
or delta markers.

The markers cannot leave the trace and indicate the horizontal and vertical coordinates
of the point they are positioned on. The horizontal position of a marker is shown by a
vertical line which extends from the top to the bottom of the measurement diagram.
The marker list above the diagram area shows the exact coordinates of all markers in
use.

The position of a delta marker is indicated by a dashed line to distinguish it from a nor-
mal marker. The delta marker level is always a relative to the main marker level and so
the delta marker level unit is always dB. The delta marker frequency is always relative
to the main marker. The delta marker frequency is the frequency difference between
the frequency at the point marked by the main marker and the frequency at the point
marked by the delta marker.

To measure complex signals, you can activate up to six markers. Marker 1 is always a
normal marker and the reference of all delta markers. Markers 2 to 6 are either mark-
ers or delta markers depending on your setup.

&> Spectrum 44
M1 500 MHz -25dBm D2  -3.239437 MHz -26 dB 25152018
D3 4 647887 MHz 0 -46.3 dB D4 -13.802817 MHz -58.9dB o 17:52
D5 -23.380282 MHz -58.8 dB D6 16619718 MHz -58.6 dB REF

r

Sweep 10/10 -10 dBm

-200
1 ATT®
-30.0 0dB

-40.0 PA
-50.0
-60.0

-70.0

-100.0

Center 500 MHz T Avg  Detect Sample Trig Rise : o@Se
@ Marker Type Delete Marker Select Marker Marker Function Set Marker

Figure 6-13: Screen layout with active markers
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1 = Measurement Result View

2 = Marker (solid line)

3 = Delta marker (dotted line)

4 = Active marker label (see highlighted line on the marker list as well as the marker label )
5 = Marker label: M(x)

6 = Delta marker label: D(x)

7 = Marker input field

8 = Marker menu

6.2.7.2 Positioning Markers

1. Press [MARKER] key.
The marker menu opens.
If no marker has been activated, the R&S Spectrum Rider automatically activates
the main marker and positions it on the maximum level that has been measured. In
addition, the marker frequency input field opens.
You can perform the following actions:

e Position the marker with the rotary knob
When positioning the marker with the rotary knob, the step size is one pixel.

e Enter a marker position with the number keys and confirm the entry with one of
the unit keys.

2. Confirm the marker position by pressing the rotary knob.
The Measurement Result View shows the horizontal position of all markers and the
corresponding vertical value. You can select any marker in the Measurement
Result View for further marker function using the marker softkey menu. You can
also use rotary knob to select any of the markers displayed in the Measurement
Result View.

@ Special touchscreen gesture

Alternatively, double tap on the touchscreen to position the marker on the trace win-
dow. The first marker that is positioned on the trace window is the main marker, the
following markers added on the trace window are the delta markers.

See Chapter 4.2.4, "Add Marker", on page 94.

6.2.7.3 Positioning a Delta Marker
When a normal marker is already in use, you can add delta markers.

1. Press [MARKER] key.
The marker menu opens.

2. Select "New Marker" softkey.
The R&S Spectrum Rider activates a delta marker and positions it on the next max-
imum level that has been measured. In addition, the delta marker input field opens.
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The R&S Spectrum Rider adds the delta marker to the marker list and shows the
marker position relative to the normal marker (M1).
You can perform the following actions:

e Enter a delta marker position with the number keys and confirm the entry with
one of the unit keys.
e Change the delta marker position with the rotary knob.

3. Confirm the delta marker position by pressing the rotary knob.
The delta marker input field closes.

4. To add more markers, press the "New Marker" softkey several times until you have
the number of markers you want in the display.

Special touchscreen gesture

Alternatively, double tap on touchscreen to position the delta marker on the trace win-
dow.

See Chapter 4.2.4, "Add Marker", on page 94.

Selecting the Marker Type

When you add new markers, they are delta markers by default. Their coordinates are
relative to the first marker (M1). You can turn delta markers into normal markers if you
need absolute information about the marker position.

1. Select the delta marker you want to convert in the Measurement Result View.
The selected marker is highlighted in the Measurement Result View and its corre-
sponding label in the trace window turns focus with a blue frame around the marker
label. The R&S Spectrum Rider opens a marker input field.
Alternatively, you can press the [MARKER] key to select the delta marker you want
to convert with the "Select Marker" softkey

2. Select "Marker Type" softkey.
The delta marker turns into a normal marker. Its label changes accordingly (e.g. D2
to M2) and its coordinates are now absolute values.

Automatic Positioning of Markers

The R&S Spectrum Rider offers functions that make setting the markers easier or allow
to make instrument settings on the basis of the current marker position:

1. Press [MARKER] key.
2. Select the "Set to Peak", "Set to Next Peak" or "Set to Minimum" softkey.
The R&S Spectrum Rider positions the marker accordingly.

The R&S Spectrum Rider provides the following selections for automatic positioning of
markers:
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"Set to Peak"

The peak function places the active marker or the delta marker on the highest level
value of the trace.

"Set to Next Peak"

The next peak function places the active marker or delta marker on the next high-
est level value of the trace, relative to its current position.

"Set to Minimum"

The minimum function places the active marker or delta marker on the lowest value
of the trace.

6.2.7.6 Removing Markers

Remove markers any time you want from the trace window.

Removing selected markers

1.

Select the marker you want to delete in the Measurement Result View.
Alternatively, you can select the marker you want to delete with the "Select Marker"
softkey

The selected marker is highlighted in the Measurement Result View and its corre-
sponding label in the trace window turns focus with a blue frame around the marker
label. The R&S Spectrum Rider opens a marker input field.

Select "Delete Marker" softkey.
Select "Delete Selected" menu item.

Confirm the selection by pressing the rotary knob.
The R&S Spectrum Rider deletes the marker.

@ Deactivating markers
If you delete marker 1 (M1), all delta markers that are relative to that marker are also
deleted.

Removing delta markers only

1.

Select the delta marker you want to delete in the Measurement Result View.
Alternatively, press the [MARKER] key.

Select "Delete Marker" softkey.
Select the "Delete All Delta" menu item.

Confirm the selection by pressing the rotary knob.
The R&S Spectrum Rider deletes all delta markers.

Removing all markers at the same time.

1.

Press [MARKER] key.
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2. Select "Delete Marker" softkey.
3. Select the "Delete All" menu item.

4. Confirm the selection by pressing the rotary knob.
The R&S Spectrum Rider deletes all markers and delta markers.

@ Special touchscreen gesture

Alternatively, draw an "x" on the trace window to delete all markers and delta markers
on the trace window.

See Chapter 4.2.6, "Delete All Markers", on page 96.

6.2.7.7 Using Marker Search Limits

The R&S Spectrum Rider allows you to use only a limited section of the trace for the
"Set to Peak", "Set to Next Peak" and "Minimum" functions.

1. Press [MARKER] key.
2. Select "Set Marker" softkey.

3. Select the "Search Range" menu item.
The R&S Spectrum Rider opens the marker search limits softkey menu.

4. Select "Select Marker" to define the marker position.
The R&S Spectrum Rider opens an input field to define the marker position.

5. Enter a desire marker position.
6. Confirm the entry with one of the unit keys.

7. Select "Selected Marker" if you want to apply the marker search limit on the
selected marker.
The R&S Spectrum Rider displays the "Selected Marker" menu.

8. Select the "Search Range Off' menu item.
The R&S Spectrum Rider activates the marker search limits for the selected
marker.
By default, the search limit range is over the whole span.

9. Select the "Lower Limit" menu item from "Search Range 1" section item.
The R&S Spectrum Rider opens an input field to define the lower limit of the search
range for "Search Range 1" section item.
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10. Enter the lower limit.
11. Confirm the entry with one of the unit keys.
12. Define the upper search limit the same way for "Search Range 1" section item.

13. Define the lower and upper search limit the same way for "Search Range 2" sec-
tion item.

14. Select "Search Range 1" or "Search Range 2" section item.
The R&S Spectrum Rider activates the selected search range limit of the selected
marker.

15. To perform auto update of new search peak in the measurement result view,

enable the "Marker Tracking" checkbox in the "Set Marker" softkey.

Deactivating marker search limits

1. Press "Selected Marker" softkey.
2. Select the "Search Range Off" menu item.

3. Confirm the selection by pressing the rotary knob.
The R&S Spectrum Rider turns off the marker search limit function for the selected
marker.

4. To turn off the marker search limits function for all markers, select "All Markers"
softkey and repeat the above steps

6.2.7.8 Using Marker Functions

In addition to the frequency and level readout, the R&S Spectrum Rider provides sev-
eral, more complex, marker functions in spectrum analyzer mode.
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@ Marker function frequency
Marker functions are only applied to the marker position at center frequency.

@ Deactivating marker functions

Selecting a marker function again while it is still active will turns that marker function
off.

Measuring the noise power density

The marker noise function calculates the noise power density at the marker position in
dBm/Hz. The R&S Spectrum Rider includes several variables in the calculation of the
noise power density, including the trace pixel values, the resolution bandwidth, the
detector and the level display mode (absolute or relative). To stabilize the noise power
display, the R&S Spectrum Rider uses the pixel the marker is on and four pixels to the
right and four pixels to the left of the marker pixel.

Noise power density can provide useful information when you are measuring noise or
digitally modulated signals. However, you get valid results only if the spectrum in the
vicinity of the marker has a flat frequency response. When measuring the noise power
density on discrete signals, results are not valid.
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1. Press [MARKER] key
2. Select "Marker Function" key

3. Enable the "Noise" checkbox menu item.
The R&S Spectrum Rider shows the level at the marker frequency in dBm/Hz. If
you are using a delta marker for the measurement, the results have the unit
dBc/Hz with marker 1 being the reference.
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Measuring the Frequency

The R&S Spectrum Rider provides a frequency counter. The frequency counter accu-
rately measures the frequency at the marker position.

When calculating the horizontal position of the marker, the R&S Spectrum Rider
includes the current span, center frequency and the frequency of the pixel the marker
is on. As the trace only has 711 pixels, the marker position is just an approximation,
especially if the span is very wide.

With the frequency counter, however, you can get a more accurate result of the hori-
zontal marker position. If the frequency counter is active, the R&S Spectrum Rider
stops the measurement at the marker position for a short time and measures the fre-
quency using the internal reference frequency.

The accuracy of the results therefore depends only on the accuracy of the internal ref-
erence frequency (TCXO). The frequency counter has a resolution of 0.1 Hz and there-
fore provides far more accurate results. Despite the accuracy, the measurement is still
fast (because of a special algorithm for the I/Q baseband signal).

The frequency counter only gives accurate readings for sine signals that are at least 20
dB above the noise floor. If the S/N ratio is less, noise affects the results.
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1. Press [MARKER] key.
2. Select "Marker Function" softkey.

3. Select the "Frequency Count" checkbox menu item.
The R&S Spectrum Rider displays the counted marker frequency with a resolution
of 0.1 Hz.

4. To achieve high resolution (0.0001Hz) frequency counter, select "High Resolution"
checkbox menu item.
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Measuring the signal bandwidth

The "n dB Down" marker function places two temporary markers to the left and to the
right of the reference marker and measures the bandwidth between the two temporary
markers. The function therefore is a good way to measure the bandwidth of a signal or
the bandwidth of a filter, for example. The temporary markers are represented as two
vertical lines.

The distance to the reference marker is by default 3 dB below the reference marker.

You can also adjust this value manually. Entering a positive value sets the temporary
markers below the reference marker. If it is, for any reason, not possible to calculate

the frequency spacing, dashes are displayed instead of a value.

Upon entering a negative value, the function turns into an "n dB Up" function. You can
use an "n dB Up" function, for example, for measurements on notch filters.
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1. Press [MARKER] key.
2. Select "Marker Function" softkey.

3. Select the "n dB Down" menu item.
The R&S Spectrum Rider displays two temporary markers on the left and on the
right of the reference marker, "M1". It also shows the bandwidth between the n dB
down markers. You can then adjust the distance of the temporary markers.

4. Select "Marker Function" softkey.

5. Select the "n dB Down" menu item.
The R&S Spectrum Rider opens an input field.

6. Enter a different distance of 6 dB.
The R&S Spectrum Rider again shows the temporary markers, this time with a
broader bandwidth.

Demodulating signals

@ Demodulating signals
If gated trigger is activated, the R&S Spectrum Rider disables the demodulator function
in the Marker Function.

The R&S Spectrum Rider features an AM and FM demodulator to demodulate and
monitor audio signals. It demodulates the signal at the marker frequency.

You can listen to the demodulated signal with the internal speaker or headphones that
you can connect to the 3.5 mm headphone jack on the top of the R&S Spectrum Rider.
See Chapter 3.2.2.3, "Headphone Jack", on page 34.
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When demodulating an AM modulated signal, the R&S Spectrum Rider turns the video
voltage into an audible sound. You should therefore set the reference level to about the
level of the signal that you are demodulating.

If you perform measurements in the time domain, the R&S Spectrum Rider demodu-
lates continuously. In the frequency domain, you can define a time period the R&S
Spectrum Rider demodulates the signal at the marker frequency. The frequency sweep
then stops at the marker frequency for that time before finishing the sweep.

1. Press [MARKER] key.
2. Select "Marker Function" key.
3. Select the "AM" or "FM" demodulation scheme you require from the menu.

The R&S Spectrum Rider starts to demodulate the signal.

Defining the demodulation time period

1. Press [MARKER] key.
2. Select "Marker Function" softkey.

3. Select the "Time" menu item.
The R&S Spectrum Rider opens an input field to define the demodulation time.

4. Enter the demodulation time you need.
The range is from 100 ms to 500 s. In time domain, the R&S Spectrum Rider
demodulates continuously, i.e. the demodulation time is not relevant.

Controlling the volume

1. Press [MARKER] key.
2. Select "Marker Function" softkey.

3. Select the "Volume" menu item.
The R&S Spectrum Rider opens an input field to define the demodulation volume.

4. Enter the volume you are comfortable with.
The demodulation volume is a percentage (0 % to 100 %) with 100 % being full
volume.
For more information on general volume control, see Chapter 3.2.7.7, "Configuring
the Audio Output", on page 63.

Mute function

» Select the speaker icon to mute Ell or unmute Ell the volume.
The speaker icon is located at the top right-hand corner of the trace window. It
appears only when "Marker Function" is set to "AM" or "FM" demodulation scheme.
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6.2.8 Using Display Lines

Like markers, display lines help you to determine the level of the signal.

LINES
A display line is a straight line that runs horizontally and corresponds to a certain level
value. You can move the display line to each pixel in the display. This means that the

accuracy and exact vertical position of the display line depends on the resolution of the
vertical axis. With a display range of 100 dB, for example, each pixel corresponds to
0.3 dB. In that case, the accuracy of the display line is 0.3 dB. If you enter a value with
a higher resolution, the R&S Spectrum Rider rounds that value.

You can also move the display line with the rotary knob. The step size for movement
with the rotary knob is one pixel.

1. Press [LINES] key.

2. Select "Display Line" softkey.
The R&S Spectrum Rider displays the display line as a blue horizontal line. It
shows the vertical position of the line in a table above the diagram area.
When you activate the display line, the R&S Spectrum Rider also opens an input
field to define the vertical position of the line.

3. Enter the level value you need.
The R&S Spectrum Rider positions the display line accordingly.
Alternatively, you can also move the display line with the rotary knob.

6.2.9 Using Limit Lines

Limit lines help you to identify if a signal complies with certain level characteristics.

A limit line is made up out of two or more points that are connected to a line. Each of

the points that define the shape of the limit line consists of two coordinates. One coor-
dinate defines the horizontal position (e.g. frequency), the other one the vertical posi-

tion. With the R&S Spectrum Rider, you can build limit lines that consist of up to 1000
points.

Values that define the horizontal characteristics of the limit line can be either absolute
values (e.g. frequency in MHz) or relative values whose reference is the center of the
measurement trace (e.g. the center frequency). Relative values are of advantage if
you, for example, measure modulated output signals and you change the center fre-
quency but need the limit line to remain the same. Absolute limit lines have the file
extension ".abslim" while relative limit lines have the file extension ".rellim"

Values that define the vertical characteristics are always level values in dB. If the scal-
ing of the vertical axis is currently a linear one (units V or W), the R&S Spectrum Rider
automatically switches to a logarithmic scaling after you turn on the limit line.

After turning on a limit line, the R&S Spectrum Rider checks if the signal violates the
shape of the limit line. If one or more signal levels exceed the limit value, the R&S
Spectrum Rider features several indicators that the limit check has failed.

® A general message in the diagram header that indicates if the signal violates the
limit line, including the trace that violates the limit:
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® An audio signal that sounds every time a limit is violated
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Figure 6-14: Upper and lower Limit Lines

You can create and edit limit lines with the R&S InstrumentView software and then
transfer them into the internal memory of the R&S Spectrum Rider. The number of limit
lines you can store in the memory depends on other datasets available on the R&S
Spectrum Rider or if you are using an external storage device (e.g. memory stick).

For more information on limit lines, see Chapter 4.8, "Managing Datasets",

on page 105.
o Selecting @ Limit LiN€....uuuuuciiiie s e e e e e e e e e e e e aeaaeens 207
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6.2.9.1 Selecting a Limit Line

Before selecting a limit line, you need to decide if you want to use it as an upper or
lower limit line. In case of upper limit lines, the R&S Spectrum Rider checks if the sig-
nal is above the limit line. In case of lower limit lines, the R&S Spectrum Rider checks if
the signal is below the limit line.

You also have to make sure that the limit line is compatible to the scale of the horizon-
tal axis.

1. Press [LINES] key.
2. Depending on the application, press the "Upper Limit" or "Lower Limit" softkey.

3. Select the "Load From File" menu item.
The R&S Spectrum Rider opens the "File Manager" dialog to select the limit line.

4. Select one of the available limit lines.
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5. Select "Load" softkey.
The R&S Spectrum Rider activates the limit line. In the diagram, the limit line is dis-
played as a red line. See Figure 6-14.
If you have already selected a limit line, you can turn the limit line on and off with
the "Show Limit Lines" softkey.

Alternatively, you can define a threshold that works like a limit line. A threshold is a
simple horizontal limit line.

1. Select the "Upper Limit" or "Lower Limit" softkey.

2. Select the "Set Threshold" menu item.
The R&S Spectrum Rider opens an input field to define the threshold.

3. Enter the threshold you need.
The R&S Spectrum Rider displays the line and performs a limit check for that
threshold.

@ Threshold line and display line

Like the display line, a threshold line is a straight horizontal line. The difference is that
the R&S Spectrum Rider performs a limit check for threshold lines, but not for display
lines.

A failed limit check may be an issue if you want to create a measurement report,
because measurements with failed limits are not included in this report.

Using a display line, you can use a line and are able to create a measurement report at
the same time, regardless if any limits have been violated or not.

The process of turning off a limit line completely is similar to that of selecting a line.
1. Press "Show Limit Lines" softkey.

The R&S Spectrum Rider hides the limit line.
2. To remove the limit lines, select the "Upper Limit" or "Lower Limit" softkey.

3. Select "Remove" softkey.
The R&S Spectrum Rider removes the limit line.

6.2.9.2 Performing Limit Checks

If limit lines are active, the R&S Spectrum Rider automatically checks the trace for limit
violations after each frequency sweep. As long as the signal does not violate the limit
line, the R&S Spectrum Rider shows a "Pass" message in the measurement diagram.
As soon as one single value (i.e. one pixel) is outside of the limits, the R&S Spectrum
Rider displays a "Fail" message in the diagram area and, in addition, sounds a beep.

A limit check relates only to the frequency range defined by the limit line, not the span.

Audio signal

You can turn the acoustic signal that sounds in case of a limit violation on and off.
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» Select the "Audio Beep" menu item.
Once selected, the audio beep is active, the R&S Spectrum Rider beeps each time
a limit is violated.

Limit violation

Note that a limit check fails only if the signal exceeds the limit line. If the signal level is
the same as the limit value, the limit check passes.

Working with Channel Tables

Almost all transmission systems divide their assigned frequency ranges into channels.
Each channel corresponds to a specific frequency. To keep the handling of such sys-
tems simple, you can use channel tables instead of entering frequencies manually.

The R&S Spectrum Rider already comes with an assortment of channel tables that you
can use without doing anything. If you want to test transmission standards that are not
listed, you can also build channel tables manually with the "Channel Table Editor" of
the R&S InstrumentView software package that is delivered with the R&S Spectrum
Rider. To use one of the edited channels, you have to copy the channel table to the
R&S Spectrum Rider.

For more information on channel table, see Chapter 4.8, "Managing Datasets",
on page 105.

Selecting a channel table

1. Press [FREQ] key.

2. Select "Freq Mode" softkey.
The R&S Spectrum Rider opens a submenu that contains the channel menu items.

3. Select the "Channel Downlink" or "Channel Uplink" menu item.
The R&S Spectrum Rider opens the "File Manager" dialog to select a channel
table.

4. Select one of the available channel tables.
After activating the channel table, the R&S Spectrum Rider is set up according to
the information contained in the channel table. Instead of a center frequency, the
R&S Spectrum Rider shows the currently active channel number including the
name of the channel. The center frequency of a channel is defined in the channel
table and is the frequency corresponding to the selected channel.

Defining a downlink or uplink channel

It is important to note whether the channel number is assigned in the uplink or downlink
channel.

1. Press [FREQ)] key.
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2. Select "Freq Mode" softkey.
The R&S Spectrum Rider opens a submenu that contains the channel menu items.

3. Select the "Set to Downlink " or "Set to Uplink" menu item.
The R&S Spectrum Rider maps the channel number to the appropriate uplink or
downlink channel table.

Selecting a channel

Entering a center, start or stop frequency is not possible anymore. Instead you select a
channel. The R&S Spectrum Rider then adjusts the center, start and stop frequency
according to the channel table.

1. Press [FREQ] key.

2. Select "Center Frequency" softkey.
The R&S Spectrum Rider opens an input field to select the channel.

3. Enter the channel you want to perform measurements on.
The R&S Spectrum Rider changes the channel according to the channel table.
Channel numbers are assigned to frequencies as follows:

The first channel is assigned a channel number and a frequency.
All subsequent channels have ascending numbers.
The frequency spacing between channels is fixed. It can also be negative, i.e.
the center frequency of the R&S Spectrum Rider decreases with ascending
channel number.

e In transmission systems containing gaps in the frequency range (as in the case
of television, for example), a channel table can comprise multiple ranges.

6.4 Using Transducer Factors

The frequency-dependent transducer factor of transducers and antennas can be
directly considered in the measurement result. A transducer factor consists of a
numeric value and a unit. The R&S Spectrum Rider corrects the level values of the
trace by the values of the transducer. At the same time, the unit of the transducer is
assigned to the level axis. When field-strength measurements are performed with the
aid of antennas, for instance, the electrical field strength is directly indicated in dBuV/m
on the R&S Spectrum Rider. A transducer factor can also be used to correct a fre-
quency-dependent attenuation, e.g. of a cable between DUT and RF input of the R&S
Spectrum Rider.
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Figure 6-15: Transducer factors displayed

You can create and edit transducer factor with the R&S InstrumentView software pack-
age and then transfer them into the internal memory of the R&S Spectrum Rider. Each
transducer factor may consist of up to 1000 reference values.

For more information on transducer factors, see Chapter 4.8, "Managing Datasets",
on page 105.

Interpolation between the values is performed with the aid of a modified spline algo-
rithm. Even if only relatively few values such as maxima, minima and turning points are
available, this algorithm can easily simulate the correction factors of common transduc-
ers. Two transducers can be switched on at a time. The second transducer must be
assigned the unit dB. The R&S Spectrum Rider adds the two transducers to a total
transducer.

Units supported for transducer factors:

e dB

e dBuV/m
® dBuA/m
°* W/m2

The unit dB does not change the unit set on the R&S Spectrum Rider. It can be used,
for instance, to compensate for frequency-dependent loss and gain at the input of the
R&S Spectrum Rider. The units dBuV/m and dBuA/m convert the output power of an
antenna into electric or magnetic field strength. The unit W/m2 is used to calculate and
display the power flux density.

For example, to compensate for the cable loss between the transducer and the RF
input, the R&S Spectrum Rider can use two transducers at the same time. One of them
must have the unit dB, however, i.e. it must correspond to one loss or gain value.

1. Press [AMPT] key.

2. Select "Transducer" softkey.

Transducer factor availability

Transducer factors are not available for measurements with the tracking generator or
the Power Sensors. The "Transducer" softkey is therefore inactive.
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You can select two transducer factors, a primary transducer and a secondary trans-
ducer. If a transducer factor is active, the checkbox next to the "Primary" or "Secon-
dary" menu is enabled.

1. Select the "Select Primary" menu item.
The R&S Spectrum Rider opens the "File Manager" to select the transducer factor.

2. Select the transducer factor you need.
The R&S Spectrum Rider shows the name of the active transducer on the display
(e.g. "Sec Tran PreAmp", "Pri Tran HE200A-20-200" ).
See Figure 6-15.

An example would be the transducer factor of the R&S HE200-A antenna that is
defined between 200 MHz and 500 MHz. The R&S Spectrum Rider therefore displays
the noise in this frequency range as a function of frequency incremented by the trans-
ducer factor. Outside the transducer range, the R&S Spectrum Rider sets the trans-
ducer factor at zero, i.e. measurements in this range do not yield conclusive results.

You can select a second transducer factor with the "Select Secondary" menu item. The
secondary transducer factor in that case is added to the first. The unit of the second
transducer factor must always be the relative unit dB as otherwise an addition would
not be useful. When you select a secondary transducer factor, the dialog box shows
only those transducer factors that have dB as their unit.

e Unit for Measurements with TranSAUCETS..........cceevviciiiiee it 212
o Setting the Reference LEeVEL..........uuveeiiiciiiiiiie e 213
e Frequency Range of TranSAUCET.........euuuiuiiiiiiiieiiiie e 213
e Data Sets Containing Transducer Factors.........cccuueiiiiiiiiiiiiiieeee e 213

Unit for Measurements with Transducers

If the unit of the transducer is dB, the units dBm, dBmV or dBpV remain unchanged.
The linear units Volt and Watt are not permissible. They are deactivated in the units
menu.

If the unit of the transducer is dBuV/m or dBuA/m, this unit is also used for the R&S
Spectrum Rider level display. This means that both the level axis of the diagram and
the level at the marker position are assigned the unit of the transducer. If dBuV/m is
selected as the transducer unit, a switch to absolute level indication in V/m is possible.

1. Press [AMPT] key.
2. Select "Unit" softkey.

3. Select the "V" menu item.
If you are using a transducer with the unit dBuA/m, it is not possible to select
another unit. Level indication is entirely in dBuA/m.
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6.4.2 Setting the Reference Level

The transducer shifts the trace by its value as a function of frequency. Positive trans-
ducer values increase the level, negative values reduce it. To ensure that the trace is
always within the diagram, the R&S Spectrum Rider adjusts the reference level accord-
ingly. The reference level is shifted by the maximum transducer value in the positive or
negative direction.

6.4.3 Frequency Range of Transducer
If the set frequency range is wider than the span in which a transducer is defined, the
R&S Spectrum Rider assumes the transducer values outside the defined range to be
zero.

6.4.4 Data Sets Containing Transducer Factors
The R&S Spectrum Rider stores data sets together with any transducer factors that
may have been active for the measurement in question. When such a dataset is recal-

led, the associated transducer factor(s) are switched on as well. Transducer factors
recalled as part of a data set do however not appear in the list of transducer factors.
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[ Power Meter

@ R&S Spectrum Rider option
R&S FPH-K9 (order number: 1321.0709.02) option is required to operate the R&S
Spectrum Rider in the power meter mode.

For highly accurate power measurements, you can connect a power sensor to the R&S
Spectrum Rider and perform measurements.

@  USING @ POWET SENSOT....ciiiiiiiiii ittt e e e e e e e e e e 214
e Using a Directional POWEr SENSO........cuiiiiiiiiiiiiccceiiiiieeee e e e 219

7.1 Using a Power Sensor

The power sensor function turns the R&S Spectrum Rider into a wideband power
meter. It then always measures the power of the whole signal in the frequency range of
the power sensor. In most cases, the signal shape has no effect on the measurement.

The power sensor measures the power in the frequency range defined in the data
sheet of the power sensor. This means that you can measure both sine signals and
modulated signals precisely over a large dynamic range.

For a complete list of supported power sensors, refer to the data sheet.

If you are using one of the NRP power sensors, you also need a passive USB adapter
(R&S NRP-Z4) to connect the power sensor to the R&S Spectrum Rider.

For more information on the characteristics of the supported power sensors, see the
following:

® The datasheet of the R&S Spectrum Rider.
® The website for R&S power sensors.

http://www.rohde-schwarz.com/en/products/test_and_measurement/power_volt_meter/
NRPZ.html

1. Press [MODE] key.

2. Select "Power Meter" softkey
The R&S Spectrum Rider activates the mode for power measurements.
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Figure 7-1: Screen layout of the power meter mode

= Connected power sensor model
= Reference for relative power measurements
= Measurement time
= Power offset
= Power measurement unit
= Analog readout of the measured power
= Readout of the measured power
= Measurement frequency
= Configuration overview icon
0 = Power sensor softkey menu
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7.1.1 Connecting a Power Sensor
The R&S Spectrum Rider controls and powers the power sensors via the USB inter-
face on the top of the instrument. See Chapter 3.2.2.4, "USB Port", on page 34.

If you are using the R&S FSH-Z1 and R&S-FSH-Z18 power sensors, connect the
power sensor cable to the FSH-Z144 (USB to binder adapter) before connecting it to
the USB interface of the R&S Spectrum Rider.

For the test setup of the power sensor , see "Test setup” on page 84.

After connecting the power sensor to the R&S Spectrum Rider, you can connect the
DUT to the N-connector of the power sensor.
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Risk of damage to the power sensor

Before you start to work with the power sensor, make sure that the continuous power
applied to the input of the power sensor does not exceed a certain level.

Refer to the documentation of the power sensor for more information on the maximum
input power.

If the R&S Spectrum Rider recognizes a power sensor, it sets up a connection via the
interface and after a few seconds shows the measured power. It displays the type of
the power sensor in the display header.

If no power sensor has been connected or it is not connected appropriately, the R&S
Spectrum Rider shows nothing.

If there are communication problems between the R&S Spectrum Rider and the power
sensor, the R&S Spectrum Rider displays one of the following error messages that
indicate the possible cause.

Table 7-1: Error message for power sensor

71.2
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Message

Cause

Remedy

Error in zeroing: signal at sensor

A signal was present at the power
sensor when zeroing was per-
formed.

Unscrew the power sensor from
the device under test and repeat
zeroing.

Warning: Input overloaded

The power at the input of the
power sensor exceeds the permit-
ted power (23 dBm = 200 mW).

Reduce the power at the sensor
input.

Power sensor hardware error

Communication error between the
R&S Spectrum Rider and the
power sensor.

Unscrew the sensor from the R&S
Spectrum Rider and check the
connectors.

If the problem persists, contact a
Rohde & Schwarz service center.

Power sensor error

The power sensor signals an
error to the R&S Spectrum Rider

Contact a Rohde & Schwarz ser-
vice center.

Unknown power sensor model
connected

The R&S Spectrum Rider cannot
identify the device connected to
the power sensor interface.

Performing and Configuring Measurements

After you have connected a power sensor, the R&S Spectrum Rider immediately starts
to measure the signal power.
Defining the center frequency or wavelength

Power sensors have a memory containing correction values that are dependent on the
frequency or wavelength. Hence, measurement results are the most accurate for sig-
nals whose frequency or wavelength you know.
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Center frequency

Note that the R&S Spectrum Rider maintains the center frequency that you have set in
another operating mode. In that case, it uses that frequency as the power sensor fre-
quency.

If you want to perform measurements on another known signal, you can change the
power sensor frequency manually.

1. Select "Freq" softkey.
The R&S Spectrum Rider opens an input field to define the frequency.

2. Enter the frequency of the signal.
The R&S Spectrum Rider transfers the new frequency to the power sensor which
then corrects the measured power readings.

Wavelength

Wavelength is typically used in the measurement result for optical power sensor mea-
surement. The R&S Spectrum Rider supports the wavelength: 850 nm, 1300 nm, 1310
nm, 1490 nm, 1550 nm, 1610 nm, 1625 nm for measurement.

1. Select "wavelength" softkey.
The R&S Spectrum Rider opens a submenu for the selection of wavelength set-
tings.

2. Select the required wavelength for measurement.
The R&S Spectrum Rider transfers the new wavelength to the power sensor which
then corrects the measured power readings.

Zeroing the power sensor

Offset voltages and currents have most effect on the power readout when measuring
low powers. You can compensate for these offsets by zeroing the power sensor.

Do not apply power during the zeroing process, as the power sensor cannot distinguish
between external powers and internal offsets.

Please remove all signals

from the sensor input and press Continue to start zeroing

Continue Cancel

1. Select "Zero" softkey.

2. The R&S Spectrum Rider asks you not to apply any signals to the power sensor
during the zeroing process.

3. Disconnect the power sensor from any signal sources.

4. Select "Continue" softkey to start zeroing.
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5. Select "Cancel" softkey to abort zeroing, for example, if you cannot disconnect the
signal source.
The R&S Spectrum Rider immediately starts power sensor zeroing.
While zeroing is in progress, the R&S Spectrum Rider shows the message “Zero-
ing power sensor, please wait while the system is zeroing the power sensor”.
When zeroing is over, the R&S Spectrum Rider displays the message "v' Power
sensor zero done".

Power sensor zero done

Selecting the unit for the power readout

The R&S Spectrum Rider can display measured power in relative units (dBm) or in
absolute units (W, mW, pW, nW and pW). It is also possible to set a reference level in
dB.

1. Select "Unit" softkey.
A submenu to select the unit opens.

2. Select the unit you require.
The R&S Spectrum Rider adjusts the result display accordingly.

Setting the reference level

If you have selected the unit dB Rel, the R&S Spectrum Rider opens an input field to
set the reference level. The R&S Spectrum Rider shows the currently set reference
level in the diagram header.

1. Enter the reference level you require.
Alternatively, you can set the current level readout as the reference level.

2. Select "To Ref" softkey.
The R&S Spectrum Rider sets the current result as the reference level.
It then displays the measured level relative to the reference level in dB. The unit is
automatically set to dB Rel.

Setting the averaging time

The averaging time determines the length of the measurement. The longer the averag-
ing time, the more stable the display, particularly if signals have low power or are noisy.

The averaging time is either "Short", "Normal" or "Long".

® A short measurement time provides stable and accurate results for stationary sine
signals with high levels (> -40 dBm). It is also appropriate for measurements that
require a high repetition rate.

® A normal measurement time increases the stability of results for signals with low
levels or modulated signals.

® A long measurement time is appropriate for signals with very low-power levels
(<-50 dBm)
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To eliminate noise and the effects of noise on the measurement effectively, use the
R&S FSH-Z1 power sensor.

1. Select "MeasTime" softkey.

2. Select the measurement time most suitable for your test setup.

Taking additional loss or gain into account

At high powers that cause the power sensor maximum input level to be exceeded or at
very low levels that are below the R&S Spectrum Rider minimum sensitivity, the R&S
Spectrum Rider can take additional loss or gain between the DUT and the power sen-
sor into account. These differences are defined in terms of an offset in dB relative to
the measured level. A positive offset corresponds to a loss and a negative offset corre-
sponds to a gain.

The R&S Spectrum Rider shows the current offset in the diagram header.

1. Select "OFS" softkey.
The R&S Spectrum Rider opens an input field to define the reference offset.

2. Enter the offset you require.
The R&S Spectrum Rider takes the offset value into account in the power or level
display.

7.2 Using a Directional Power Sensor

For power measurements in both directions (forward and reverse), you can connect
directional power sensors to the R&S Spectrum Rider. The R&S Spectrum Rider sup-
ports the following directional power sensors:

® R&S FSH-Z14

® R&S FSH-z44

With a directional power sensor, the R&S Spectrum Rider measures the power of a
signal from source to load (forward power) and from load to source (reverse power).

The ratio of forward and reverse power is a measure of the load matching. The R&S
Spectrum Rider displays the results as the return loss or the standing wave ratio.

1. Press [MODE] key.

2. Select "Power Meter" softkey
The R&S Spectrum Rider activates the mode for power measurements.
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Figure 7-2: Screen layout of the directional power mode

1 = Selected transmission standard

2 = Connected power sensor model

3 = Reference for relative power measurements
4 = Power offset

5 = Readout of the forward power

6 = Analog readout of the forward power

7 = Readout of the matching value

8 = Analog readout of the matching value

= Measurement frequency

10 = Configuration overview icon

11 = Directional power sensor "MEAS" softkey menu
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7.21 Connecting a Directional Power Sensor

The R&S Spectrum Rider controls and powers the directional power sensors via a spe-
cial interface on the top of the instrument.

Connect the power sensor cable via the USB to binder adapter to the USB port of R&S

Spectrum Rider. The power sensor itself is located between the source and the load of
the test setup.

For the test setup of the directional power sensor, see "Test setup” on page 84.

If the R&S Spectrum Rider recognizes a power sensor, it sets up a connection via the
interface and after a few seconds shows the results. It displays the type of the power

sensor in the display header. If an error occurs, the R&S Spectrum Rider shows a cor-
responding message.

For more information, see Chapter 7.1.1, "Connecting a Power Sensor", on page 215.
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7.2.2 Performing and Configuring Measurements
After you have connected a power sensor, the R&S Spectrum Rider immediately starts
to measure the signal power.

When measuring high powers, pay strict attention to the following instructions to avoid
personal injury and to prevent the power sensor from being destroyed.

A CAUTION

Risk of skin burns and / or damage to the R&S Spectrum Rider

Measuring high powers may lead to skin burns and / or damage to the R&S Spectrum
Rider. You can avoid it by:

® Never exceeding the permissible continuous power. The permissible continuous
power is indicated on a diagram on the back of the power sensor.

® Turning off the RF power when connecting the power sensor.
® Connecting the RF connectors tightly.

Defining the center frequency

To get the most accurate results, you should synchronize the frequency to that of the
signal.

Note that the R&S Spectrum Rider maintains the center frequency that you have set in
another operating mode. In that case, it uses that frequency as the power sensor fre-
quency.

If you want to perform measurements on another known signal, you can change the
power sensor frequency manually.
1. Select "Freq" softkey.

The R&S Spectrum Rider opens an input field to define the frequency.

2. Enter the frequency of the signal.
The R&S Spectrum Rider transfers the new frequency to the power sensor which
then corrects the measured power readings.

Zeroing the power sensor

For more information, see "Zeroing the power sensor" on page 217.

Setting the power measurement weighting mode

For forward power display, the R&S Spectrum Rider provides both average power and
peak envelope power.

1. Press [MEAS] key.
2. Select "Fwrd Pwr Display" softkey.

3. Select the weighting mode you require.
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The R&S Spectrum Rider indicates the weighting mode at the forward power head-
ing.

e "Average" = average power

e "Peak Envelope" = peak envelope power

Selecting the unit for the power readout

When using a directional power sensor, the R&S Spectrum Rider displays the forward
power as a logarithmic level value in dBm (relative value) or as a linear value in W or
mW (absolute value). In addition, you can define a reference level relative to which the
R&S Spectrum Rider indicates the level difference in dB. Load matching is indicated as
return loss in dB or as voltage standing wave ratio (VSWR). In addition, the absolutely
reflected power can be displayed in W, or the reflected level in dBm.

For more information, see "Selecting the unit for the power readout" on page 218.

Setting the reference level

If you have selected the unit dB Rel for the forward power, the R&S Spectrum Rider
opens an input field to set the reference level. The R&S Spectrum Rider shows the cur-
rently set reference level in the diagram header.

For more information, see "Setting the reference level" on page 218.

Selecting a standard

To ensure that true results are output when measuring modulated signals, the R&S
Spectrum Rider offers the possibility of taking correction values into account for several
common telecommunications standards.

1. Select "Standard" softkey.
A menu to select a standard opens.

2. Select the standard you require.
The R&S Spectrum Rider takes the selected standard into account. The currently
active standard is displayed in the display header.

Taking additional attenuation into account

When the directional power sensor is connected to a test point not directly but via a
cable, the influence of cable attenuation can be taken into account. For this purpose,
the cable attenuation for the measurement frequency in question is to be entered is
based on the following condition:

Condition for setting cable attenuation

® As a positive dB value if the power and matching are to be measured at the source
and the cable is connected between the source and the power sensor

® As a negative dB value if the power and matching are to be measured at the load
and the cable is connected between the load and the power sensor

The directional power sensor then corrects the power and matching values to produce
the results that would have been obtained if it had been directly connected to the test
point.
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1. Select "OFS" softkey.
The R&S Spectrum Rider opens an input field to define the reference offset.

2. Enter the offset you require.
The R&S Spectrum Rider takes the offset value into account in the power (level)
and matching results.

If high powers are applied that exceed the maximum input level of the R&S FSH-Z14
or R&S FSH-Z44, a directional coupler or an attenuator has to be connected ahead of
the power sensor.

In such cases, the coupling attenuation of the directional coupler or the attenuation
value of the attenuator are entered as positive dB values (see condiion to set cable
attenuation) into the R&S Spectrum Rider to ensure true measured power readout. In
both cases, a termination or an attenuator of sufficient power-handling capacity has to
be connected to the power sensor at the load end. The matching readout is irrelevant
in such case since it is likewise corrected by taking into account the attenuation value
of the termination or attenuator.
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8 Using the Internal Power Meter

@ R&S Spectrum Rider option
R&S FPH-K19 (order number: 1321.0721.02) option is required to operate the R&S
Spectrum Rider in the internal power mode.

With the installation of internal power meter option, the R&S Spectrum Rider also sup-
ports power measurements without using a power sensor. In that case, you can con-
nect the DUT directly to the R&S Spectrum Rider and still perform accurate channel
power measurements.

Test setup

Connect the DUT to the RF input shown below:

Input Signal
from DUT

Measuring the power

1. Press [MODE] key.

2. Select "Power Meter" softkey.
The R&S Spectrum Rider switches its operating mode and shows the measured
power level in dBm.
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Figure 8-1: Channel power meter measurement

= Channel power meter mode
= Readout of the measured power
= Reference for relative power measurements
= RF attenuation setting
= Preamplifier state
= Measurement channel bandwidth
= Power offset
= Analog readout of the measured power
= Measurement frequency
0 = Channel power softkey menu
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Performing and configuring power measurements

The configuration of power measurements without a power sensor is similar to mea-
surement with a power meter.

The following features are available:

® Defining the frequency

® Zeroing the measurement

® Selecting the unit

® Defining the reference level

® Taking additional loss or gain into account

For more information, see Chapter 7.1.2, "Performing and Configuring Measurements",
on page 216.

Defining the channel bandwidth

In addition, you can select the channel bandwidth.

1. Press [MEAS] key.
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2. Select "Channel BW" softkey.
The R&S Spectrum Rider opens an input field to define the channel bandwidth.

3. Enter the channel bandwidth you require.
The R&S Spectrum Rider performs a measurement on the selected channel. Note
that it is not possible to change the measurement time, resolution bandwidth and

frequency span.
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9 Performing Pulse Power Measurements

@ R&S Spectrum Rider option
R&S FPH-K29 (order number: 1321.0738.02) option is required to operate the R&S
Spectrum Rider in the pulse power meter mode.

When you equip the R&S Spectrum Rider with the pulse power measurement option
and connect one of the wideband power sensors available from Rohde & Schwarz
(R&S NRP-Z81, -Z85 or -Z86), you can perform pulse power measurements with your
R&S Spectrum Rider.

Like the normal power meter application, the pulse power application measures the
power of the whole signal in the frequency range of the (wideband) power sensor.

1. Press [MODE] key.
2. Select "Power Meter" softkey

The R&S Spectrum Rider activates the mode for power measurements.
Connecting the power sensor

You can connect the wideband power sensors to the USB port of the R&S Spectrum
Rider. For more information, see Chapter 7.1.1, "Connecting a Power Sensor",
on page 215.

The measurement starts as soon as the power sensor is connected.
Numerical result display

1. Press [MEAS] key.
2. Select "Meas Mode" softkey.

3. Select the "Average" menu item.

The layout and contents of the numerical result display are the same as those descri-
bed in Figure 7-1.

Graphical result display (Power vs Time)

The graphical representation of the results is a special feature only available with the
firmware option R&S FPH-K29.

1. Press [MEAS] key.
2. Select "Meas mode" softkey.

3. Select the "Power vs Time" menu item.
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&> Power Meter NRP-Z81 Histogram (1] # ]
Pulse Width 1446 us Duty Cycle 3714 % Trace Average -38.56 dBm 30/1/2016
Pulse Period  3.892 s Start Time 2997 ys @) Trace Peak 31.43 dBm 15:46
Pulse Sep 2447 ls Stop Time 550.65 ns Trace Min -34.34 dBm REF 9
Rise Time Pulse Top -37.79 dBm Pos Overshoot — dB 30 dBm
Fall Time 66.696 Pulse Base -36.98 dBm Neg Overshoot

Average  Trig Free

Zero Algonthm Ref Power Config

Figure 9-1: Power vs time display

1 = Connected power sensor model and type of algorithm for power calculation
2 = Numerical results showing the pulse characteristics
3 = Reference for relative power measurements
4 = Power offset

5 = Video bandwidth
6 = Scale of the x-axis

7 = Diagram showing the pulse characteristics in a graphical format (trace display)
8 = Measurement frequency

9 = Configuring overview icon

10 = Softkey menu of the pulse power measurement application

The following power characteristics are calculated and displayed as numerical values.
See Figure 9-2 for a graphical representation of the parameters.
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Figure 9-2: Graphical representation of pulse characteristic

Pulse characteristic

Description

"Pulse Width"

Time that the pulse remains at the top level ("ON").

This is the time between the first positive edge and
the subsequent negative edge of the pulse in sec-
onds, where the edges occur at crossings of the mid
threshold.

"Pulse Period"

Time that is elapsing from the beginning of one
pulse to the beginning of the next pulse.

"Pulse Off Time"

Time in the displayed trace that is not occupied by
the pulse.

"Rise Time"

Time required for the pulse to transition from the
base to the top level.

This is the difference between the time at which the
pulse exceeds the lower and upper thresholds.

"Fall Time"

Time required for the pulse to transition from the top
to the base level.

This is the difference between the time at which the
pulse drops below the upper and lower thresholds.

"Duty Cycle"

Ratio of the "Pulse Width" to "Pulse Repetition Inter-
val" expressed as a percentage (requires at least
two measured pulses).
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Pulse characteristic Description

"Start Time" Time offset, relative to the beginning of the trace (0
sec), where the pulse begins (start of the rise time).

"Stop Time" Time offset, relative to the beginning of the trace (0
sec), where the pulse stops (end of the fall time).

"Pulse Top" Median pulse ON power.

The value of this parameter is used as a reference
(100%) to determine other parameter values such
as the rising / falling thresholds.

"Pulse Base" Median pulse OFF power.

The value of this parameter is used as a reference
(0 %) to determine other parameter values such as
the rising / falling thresholds.

"Trace Avg" Average power of the signal displayed in the dia-
gram.

"Trace Peak" Maximum power of the signal displayed in the dia-
gram.

"Trace Min" Minimum power of the signal displayed in the dia-
gram.

"Positive Overshoot" Height of the local maximum after a rising edge,

divided by the pulse amplitude. The result is a per-
centage of the pulse amplitude.

"Negative Overshoot" Height of the local minimum after a rising edge, divi-
ded by the pulse amplitude. The result is a percent-
age of the pulse amplitude.

9.1 Configuring the Numerical Result Display

The functions available for the numerical result display are the same as those available
for normal power sensor measurements.

For more information, see Chapter 7.1.2, "Performing and Configuring Measurements",
on page 216.

9.2 Configuring the Power vs Time Result Display

The R&S Spectrum Rider allows you to configure several aspects of the power vs time
result display and the way the pulse is measured.

e Determining Pulse CharaCteristiCS.........uuuuiiiiiiiiiiiiiiciiieieeiee e e 231
e Selecting the Video Bandwidth............cceiiiiiiiiiiie e 232
L I Y=Y = To g Vo R I =Tt~ 232
o Triggering MeasUIrEMENTS. ...c.coii it e e e e e e e e 233
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Configuring the Power vs Time Result Display

o Selecting the Result Unit.... ... 234
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®  USING MAIKEIS....ccoi ittt e e e e e e e e e e s 234

9.2.1 Determining Pulse Characteristics

Selecting an algorithm for base and top power calculation

The R&S Spectrum Rider provides several methods (or algorithms) to calculate the
base and top power of a pulse.

® "Histogram"
Calculates the top and base power of the pulse by analyzing the histogram of the
trace data. The level of the pulse top calculated by the mean value of all points rep-
resenting the pulse top. Similarly the level of the pulse base is calculated by the
points representing the pulse base.
This algorithm is recommended for analyzing most of the pulse signals

® "Integration"
Calculates the top power of the pulse by fitting a rectangle pulse of the same
energy into the pulse signal as a reference.
This algorithm is recommended for modulated pulse signals or when the pulse
energy must be taken into account, for example when you want to compare the
measurement result with that of a thermal power sensor.

® "Peak"
Assumes that the peak power of the pulse is also the top level of the pulse.

The top and base power is also the reference point for the calculation of pulse timing
characteristics.

1. Press [MEAS] key.

2. Select "Algorithm" softkey.

3. Select the algorithm you prefer for your measurement.
The R&S Spectrum Rider adjusts the results accordingly.

Defining reference levels for pulse timing calculation

To calculate pulse timing parameters, like the rise and fall time of the pulse, you have
to define several reference levels. All reference levels are a percentage of the pulse
amplitude, either expressed in terms of power (Watt) or voltage (Volt).

The "Low Reference Power" and "High Reference Power" are required to calculate the
fall and rise times of the measured pulse. The "Low Reference Power" defines the
level at the start of the rising edge and the level at the end of the falling edge of the
pulse. The "High Reference Power" defines the level at end of the rising edge and the
level at the start of the falling edge.

The "Reference Power" is required to calculate the pulse width, its start time and its
stop time.
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1. Press [MEAS] key.

2. Select "Ref Power Config" softkey.

3. Define the reference levels as required.

You can always reset the reference levels to their default value with the "Set to Default"
menu item.

All the reference levels can be relative to the power or the voltage of the signal.
Depending on this selection, different measurement points are being analyzed, so the
results may be different.

1. Press [MEAS] key.

2. Select "Ref Power Config" softkey.

3. Select either the "Power" or the "Voltage" menu item as the reference.

9.2.2 Selecting the Video Bandwidth

When you are using a wideband power sensor, you can change the video bandwidth
used for the measurement. The main effect of using a small video bandwidth is that it
reduces the displayed inherent noise.

Using a small video bandwidth thus increases the measurement sensitivity and allows
you to accurately determine the pulse peak power even for weak pulses. Reducing the
video bandwidth also increases the trigger sensitivity of the power sensor.

Note that the video bandwidth should not be smaller than the RF bandwidth of the
measured signal. Otherwise, measurement results may become invalid.

9.2.3 Averaging Traces

Selecting the trace mode
The "Power" vs "Time" result display provides two trace modes.

® The "Clear / Write" mode overwrites the trace data after each measurement.

® The "Average" mode forms an average over several measurements and displays
the data according to the selected detector.
When you select this mode, you can define the number of measurements over
which the trace data is calculated. When you select this mode, you can define the
number of measurements over which the trace data is calculated.

1. Select "Trace" softkey

2. Select the trace mode you prefer for the measurement.
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Selecting the detector

When you are averaging traces, you can also select a detector. The detector defines
the way the measured data is evaluated and which data is displayed.

In the "Power" vs "Time" result display, you can select the "Average" detector or the
"Max Peak" detector. The "Average" detector displays the averaged measurement
data, while the "Max Peak" detector displays the highest values that have been mea-
sured on each pixel.

1. Select "Detect" softkey.

2. Select the detector you prefer.

9.2.4 Triggering Measurements

In its default state, the R&S Spectrum Rider starts a measurement on completion of
the previous measurement ("Free Run" measurements).

However, you can also perform triggered measurements with the power sensor. When
you choose to do so, the trigger event (the moment when the actual measurement
starts) is either a rising slope in the signal or a falling slope ("Positive" or "Negative"

trigger).

1. Press [SWEEP] key.

2. Select "Trigger" softkey.

3. Select either the "Positive" or "Negative" menu item.

The R&S Spectrum Rider stops measuring the signal until a trigger event occurs.

In case of triggered measurements, you have to define a trigger level by which the sig-
nal must rise or fall in order to be recognized.

1. Press [SWEEP] softkey.
2. Select "Trigger" softkey.

3. Select either the "Trigger Level" menu item and define a trigger level.

In addition, you can define a trigger delay time. The trigger delay time defines a time
that must pass after the trigger event has occurred before the measurement starts. A
negative trigger delay time is called a pre-trigger.

1. Press [SWEEP] softkey.
2. Select "Trigger" softkey.

3. Select either the "Trigger Delay" menu item and define a delay time.
When a trigger event occurs, the R&S Spectrum Rider takes the delay time into
account when drawing the trace.
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9.2.5 Selecting the Result Unit

In the pulse measurement application, the R&S R&S Spectrum Rider can display mea-
sured power in relative units (dBm) or in absolute units (W).

1. Press [AMPT] key.
2. Select "Unit" softkey.

3. Select the unit you prefer.
The R&S Spectrum Rider adjusts the y-axis accordingly.

9.2.6 Scaling the Y-Axis

The functionality to scale the y-axis is similar to that of the spectrum application.

For more information, see Chapter 6.2.3.2, "Setting a Display Range", on page 178.

9.2.7 Using Markers

The "Power" vs "Time" diagram supports markers. The functionality is similar to that of
the spectrum application.

For more information, see Chapter 6.2.7, "Using Markers", on page 194 (note that the
marker functions are not available in the "Power Meter" mode).
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10 Modulation Analysis

@ R&S Spectrum Rider option
R&S FPH-K7 (order number: 1321.0696.02) option is required to operate the R&S
Spectrum Rider in both analog and digital demodulation mode..

10.1 Analog Demodulation

The Analog Demodulation measurement analyzes the AM or FM modulated signals
and calculates the analog modulation parameters using the measurement results. Note
that the measurement works properly only if you apply an amplitude or frequency
modulated signal. This firmware option provides the necessary measurement functions
to analyze amplitude and frequency modulated signals.

The digital signal processing in the R&S Spectrum Rider is used for demodulating
amplitude and frequency modulated signals.

By sampling (digitization) already at the IF and digital down-conversion to the base-
band (1/Q), the demodulator achieves maximum accuracy and temperature stability.
There is no evidence of typical errors of an analog down-conversion and demodulation
like AM to FM conversion and vice versa, deviation error, frequency response or fre-
quency drift at DC coupling.

1. Press [MODE] key.
The R&S Spectrum Rider opens the mode menu.

2. Select "Analog Demod" softkey
The R&S Spectrum Rider activates the mode for analog demodulation.
See index 1 of Figure 10-1.

3. Press [MEAS] key.
The R&S Spectrum Rider opens the analog demodulation measurement menu.
The measurements are performed in two analog demodulation domains: "AM
Domain" or "FM Domain" and the measurement readings are available in two dif-
ferent selections: "Mod Trace" and "Mod Summary".

4. Select the analog demodulation domain you require and measurement selection to
view the measurement readings.
The R&S Spectrum Rider displays the respective analog demodulation measure-
ment. See examples in Figure 10-1
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= Analog Modulation Parameters

= Modulation trace window

= Demodulation Bandwidth

= Audio lowpass filter

= "Configuration Overview" on page 42
= Carrier frequency

= AM or FM modulation
= Measurement time

Softkey menu of analog modulation measurement. See Chapter 10.1.3.1, "Analog Modulation”,

on page 241.
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1 = Title Bar

2 = AM or FM modulation

3 = Upper Limit

4 = Lower Limit

5 ="PASS" or "FAIL" result of the limit test

6 = Analog Modulation Parameters

7 = Demodulation Bandwidth

8 = Audio lowpass filter

9 = Measurement time

10 = Configuration Overview

11 = Softkey menu of analog modulation measurement. See Chapter 10.1.3.1, "Analog Modulation”,
on page 241.

The following analog modulation parameters are calculated:

Table 10-1: Analog Modulation Parameters

Label

Description

Carrier Power

Shows the power of the carrier without modulation
in dBm.

Carrier Freq Offset

Shows the deviation of the calculated carrier fre-
quency to the ideal carrier frequency in Hz.

Mod Index (AM domain)

Shows the difference in amplitude the carrier sig-
nal is modulated with.

Freq Deviation (FM domain)

Shows the frequency deviation that the carrier
signal is modulated with.

Modulation Rate

Shows the modulation rate in %.

Modulation rate = (Frequency Deviation /
Refrence Deviation ) * 100 %

+Peak Shows the minimum and maximum frequency

Peak deviation (FM signals) or modulation depth (AM
signals).

+Peak/2 Shows the average frequency deviation (FM sig-
nals) or modulation depth (AM signals). (| +Peak |
+|-Peak |)/2

RMS Shows the root mean square of the frequency
deviation (FM signals) or modulation depth (AM
signals).

Mod Freq Shows the modulation frequency.

SINAD Signal-to-noise and distortion

Measures the ratio of the total power to the power
of noise and harmonic distortions. The noise and
harmonic power is calculated inside the AF spec-
trum span. The DC offset is removed before the
calculation.

SINAD[dB]=20- lcg|: total power }

noise + distortion power
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Label

Description

THD

Total harmonic distortion

Measures the ratio of the harmonics to the funda-
mental and harmonics. All harmonics inside AF
spectrum are considered up to the tenth har-
monic.

oo

Sy u?
| =
THD|[dB]=20-log \L
IIZCI
S
AN

SNR Shows the ratio of the total power to the power of
noise in dB.

Demodulation Bandwidth

The demodulation bandwidth is not the 3 dB bandwidth but the useful bandwidth which
is distortion-free for phase and amplitude. See Table 10-2.

Therefore the following formulas apply:

® AM: demodulation bandwidth = 2 x modulating frequency

® FM (CARSON's rule): demodulation bandwidth = 2 x (frequency deviation + highest
modulating frequency)

If the center frequency of the analyzer is not set exactly to the signal frequency, the
demodulation bandwidth must be selected larger by the carrier offset, in addition to the
requirement described above.

In general, the demodulation bandwidth should be as narrow as possible to improve
the S/N ratio. The residual FM caused by noise floor and phase noise increases dra-
matically with the bandwidth, especially with FM.

Sample Rate, Measurement Time and Audio Lowpass Filter

Depending on the sample rate, the maximum demodulation bandwidths listed in the
Table 10-2 can be obtained during the measurement. The permissible value range of
the measurement time depends on the selected demodulation bandwidth and audio
lowpass filter.

Example: AM modulation with a modulating frequency of 1kHz

1. Calculate the demodulation bandwidth you require.
Demodulation Bandwidth = 2 x 1 kHz

2. Select the minimum demodulation bandwidth from table Table 10-2.
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As a result, the demodulation bandwidth of "3000" is selected from the table. This
shows that a minimum measurement time of 1.31 seconds is required to capture
3125 of sample rate.

3. Select the appropriate audio lowpass filter from Table 10-3.

4. Depending on the sample rate and modulating frequency range, "DBW/1" is
selected as the audio lowpass filter.

5. If a faster measurement time is desired, e.g. 6 ms, the audio lowpass, "DBW/10"
should be selected to fulfill the requirement on the modulating frequency.

Table 10-2: Relationship on Demodulation Bandwidth, Sample Rate and Measurement Time

Demodulation Bandwidth <= Output Sample Rate Measurement Time (ms), "MST"
(kHz), "Manual DBW"

2000000 2500000 1
989000 1250000 3
650000 964000 4
500000 625000 6
300000 391000 10
200000 250000 16
100000 125000 32
50000 62500 65
30000 36250 112
20000 25000 163
10000 12500 327
5000 6250 655
3000 3125 1310

Table 10-3: Selection of Audio Lowpass Filter

Selection of Audio Output Sample Rate | Modulating Frequency (Hz)

Lowpass, DPD (Digi-

tal Predistortion) fil- Maximum Frequency | Minimum Frequency

ter

"DBW/1" 2500000 1000000 6100
1250000 500000 3050
964000 325000 2350
625000 250000 1520
391000 150000 950
250000 100000 610
125000 50000 300
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Selection of Audio Output Sample Rate | Modulating Frequency (Hz)

Lowpass, DPD (Digi-

tal Predistortion) fil- Maximum Frequency | Minimum Frequency

ter
62500 25000 150
36250 15000 80
25000 10000 60
12500 5000 30
6250 2500 10
3125 1500 0

"DBW/10" 250000 100000 60
125000 50000 300
96400 32500 230
62500 25000 150
39100 15000 90
25000 10000 60
12500 5000 30
6250 2500 10
3625 1500 0
2500 1000 0
1250 500 0
625 250 0
312 150 0

"DBWY/30" 75757 30303 180
37878 15152 90
29212 9848 70
18939 7576 40
11848 4545 20
7575 3030 10
3787 1515 0
1893 758 0
1098 455 0
757 303 0
378 152 0
189 76 0
94 45 0
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Selection of Audio Output Sample Rate | Modulating Frequency (Hz)

Lowpass, DPD (Digi-

tal Predistortion) fil- Maximum Frequency | Minimum Frequency

ter

"DBW/100" 25000 10000 60
12500 5000 30
9640 3250 20
6250 2500 10
3910 1500 0
2500 1000 0
1250 500 0
625 250 0
362 150 0
250 100 0
125 50 0
62 25 0
31 15 0

10.1.3 Performing and Configuring Measurements

After the "Analog Modulation" mode is activated, the R&S Spectrum Rider immediately
starts to measure the modulated signals.

10.1.3.1 Analog Modulation

The analog modulation is performed in the AM Domain or FM Domain and the mea-
surement readings are selectable in the "Mod Trace" and "Mod Summary" setting.

® AM Domain
Measurement is performed on the amplitude modulated signal monitors at the car-
rier frequency.
— Modulation Trace
Measurement is performed and displayed in the trace window.
— Modulation Summary
Measurement is performed and displayed in the summary window.
® FM Domain
Measurement is performed on the frequency modulated signal monitors at the car-
rier frequency.
— Modulation Trace
Measurement is performed and displayed in the trace window.

— Modulation Summary
Measurement is performed and displayed in the summary window.
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1. Press [MEAS] key.
The R&S Spectrum Rider opens the analog modulation menu.

2. Select the analog modulation domain you require ("AM Domain" or "FM Domain")
and the required measurement setting ("Mod. Trace" or "Mod. Summary") softkey
to perform the measurement.

See index 9 of Figure 10-1.

10.1.3.2 Defining the Horizontal Axis
The frequency defines the carrier frequency of the modulated signals.

Carrier Frequency

For more information, see Chapter 6.2.2.1, "Defining the Center Frequency",
on page 174.

Carrier Frequency Step Size

For more information, see Chapter 6.2.2.2, "Defining a Frequency Step Size",
on page 174.

10.1.3.3 Defining the Vertical Axis

Reference Level

For more information, see Chapter 6.2.3.1, "Setting the Reference Level",
on page 177.

Modulation Depth

The vertical axis of the AM Domain displays the modulation depth of the amplitude
modulated signal.

1. Press [MEAS] key.

2. Select "AM Domain" softkey
3. Press [AMPT] key
4

Select "Dev per Division" softkey.
A drop-down menu to select the step interval on the modulation depth opens.

5. Select the step interval on the modulation depth you require.

Frequency Deviation

The vertical axis of the FM Domain displays the frequency deviation of the frequency
modulated signal.

1. Press [MEAS] key.
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2. Select "FM Domain" softkey
3. Press [AMPT] key

4. Press the "Dev per Division" softkey.
A drop-down menu to select the step interval on the frequency deviation opens.

5. Select the step interval on the frequency deviation you require.

Scale Adjustment

The scale adjustment is only available in the "FM Domain" of "Mod Trace" measure-
ment.

1. Press [BW] key.
2. Select "Scale Adjust" softkey.

The R&S Spectrum Rider performs an auto adjustment on the vertical axis in the
FM Domain of "Mod Trace" measurement.

RF Attenuation

For more information, see Chapter 6.2.3.5, "Setting the RF Attenuation”, on page 179.

Preamplifier

For more information, see Chapter 6.2.3.6, "Using the Preamplifier", on page 181.

10.1.3.4 Defining Demodulation Bandwidth and Audio Lowpass Filter

Demodulation Bandwidth

The demodulation bandwidth defines the useful bandwidth used in the modulated sig-
nals.

1. Press [BW] key.

2. Select "Manual DBW" softkey.
The R&S Spectrum Rider opens an input field to select the demodulation band-
width.

3. Rotate the rotary knob to select the demodulation bandwidth you require.
See Chapter 10.1.1, "Demodulation Bandwidth", on page 238 and Table 10-2.
Reference Deviation

The reference deviation is available only in the FM domain, the maximum of reference
deviation setting is (demodulation bandwidth) /2.

1. Press [BW] key.

2. Select "Reference Deviation" softkey.
The R&S Spectrum Rider opens an input field to select the reference deviation.
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3. Select the reference deviation you require.
See Table 10-1.
Audio Lowpass

The "Audio Lowpass", a DPD (Digital Predistortion) designed filter is used to fine-tuned
the measurements demodulated signals.

1. Press [MEAS] key.
The R&S Spectrum Rider opens the analog modulation measurement menu.

2. Select the analog modulation domain you require, "AM Domain" or "FM Domain"
softkey.

3. Select "Audio Lowpass" softkey
A drop-down menu to select the audio lowpass filter opens.

4. Select the audio lowpass filter you require.
See Table 10-3.

10.1.3.5 Defining FM Broadcast

Depending on the country-specific requirements, it maybe necessary to suppress the
display of higher frequency component of the modulation signal.

@ FM Broadcast
The FM broadcast is only enabled with the demodulation bandwidth setting at 200 kHz
or 300 kHz.

1. Press [BW] key.

2. Select "FM Broadcast" softkey.
A drop-down menu to select the filter opens.

3. Select the filter setting you require.

10.1.3.6 Limit Settings
The limit line available in the AM and FM summary measurement allows you to per-
form limit check on the measurements.

The limit line file is created using the "Ama AM Limits" or "Ama FM Limits" editor in the
R&S InstrumentView software package.

For information on the analog modulation limit line editor, see R&S InstrumentView
software manual.

1. Press [LINES] key.

2. Select "Select Limits" softkey.
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The R&S Spectrum Rider opens the "File Manager" dialog to select the limit line
file.

3. Select the limit line file you require from the file manager.
Note: The limit line is edited using the Ama AM or FM limit line editor from R&S
InstrumentView software package.

4. Select "Load" softkey.
The R&S Spectrum Rider activates and loads the limit line values in the table.
See Figure 10-2.

5. Select the "Audio Beep" softkey to turn on or off the acoustic audio signal for the
limit line check status.
See index 5 of Figure 10-2.
See also "Audio signal” on page 208.

6. Select "Clear Limits" softkey to unload the limit line file.

10.2 Digital Demodulation

The Digital Demodulation measurement analyzes the Amplitude Shift Keying (ASK)
and Frequency Shift Keying (FSK) modulated signals and calculates the digital modu-
lation parameters. The results are displayed in four different display mode diagrams:
"Eye Diagram", "Symbols", "Modulation Depth" for ASK or "Modulation Deviation" for
FSK and "Modulation Error".

The firmware option R&S FPH-K7 provides the necessary measurement functions to
analyze ASK and FSK modulated signals.

Example:

ASK signal modulated with a carrier frequency 500MHz, using root cosine filter with roll
factor of 0.5 and symbol rate of 10ksym/s is generated. External reference signal from
the generator is connector to the R&S Spectrum Rider.
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<% Digital Demod - ASK {m
Modulation Index 35 Modulation Depth 330 12(11/2018
Carrier Power 0 dBm Carrier Frequency Error -86.1 Hz 13:48

Modulation Error

Ext Ref | REF
-37 dBm

ATT
0dB
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Alpha/BT:

Trig Free  Filter RRC Burst Processing

Figure 10-3: Eye diagram of an ASK modulated signal

1 = Operating mode domain

2 = ASK or FSK modulated parameters

3 = External reference signal

4 = Trace diagram displaying the selected display mode in ASK or FSK modulation domain
5 = Parameter View

6 = Configuration Overview

Table 10-4: ASK and FSK modulation parameters

Label Description

Frequency Deviation Frequency deviations between the measured signal
and reference signal.

Carrier Frequency Drift Drift in the carrier frequency of the measured signal.

Magnitude Error Difference between the measured magnitude and
the magnitude of the reference signal.

Modulation Index See modulation depth in Table 10-5.
Carrier Power Measured carrier power signal.
Modulation Error Modulation deviation between measured signal and

reference signal.

Modulation Depth See modulation depth in Table 10-5.

Carrier Frequency Error Mean carrier frequency offset in Hz.

1. Press [MODE] key.
The R&S Spectrum Rider opens the mode menu.

2. Select "Digital Demod" softkey.
The R&S Spectrum Rider activates the mode for digital demodulation.

3. Press [MEAS] key.
The R&S Spectrum Rider opens the digital demodulation measurement menu.
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The measurements are performed in two digital demodulation domains:

e "ASK": Demodulates 2ASK signals.
ASK is a digital modulation scheme that changes the amplitude of the carrier to
transmit different values (or symbols). Each value corresponds to a different
amplitude. In the case of 2ASK signal, the binary values of 1 and 0 are trans-
mitted with a certain fixed amplitude and reduced amplitude respectively.
Often the amplitude of the "1" and "0" signal is respectively at 100 % and close
to 0 % of the nominal carrier amplitude (OOK = on-off-keying).
The R&S Spectrum Rider detects the different amplitudes, demodulates the
signal and retrieves the original sequences of the digital symbols. For proper
demodulation, you have to match the center frequency of the R&S Spectrum
Rider to the ASK carrier frequency.

e "FSK": Demodulates 2FSK signals.
FSK is a digital modulation scheme that changes the frequency of the carrier to
transmit different values (or symbols). Each value corresponds to a different
frequency. In the case of 2FSK signal, the binary values of 0 and 1 are trans-
mitted with a certain frequency f; and f, respectively. For proper demodulation,
you have to set a center frequency that is the arithmetic mean of f; and f,.

4. Select the modulation domain of the signal you want to demodulate ("ASK" or
"FSK" softkey).

5. Select "Display Mode" softkey to view the measurement readings.
The R&S Spectrum Rider opens a submenu to select the display mode. See
Table 10-5.

6. The R&S Spectrum Rider demodulates the signal and displays the measurement
results in the selected display mode. See Table 10-5 and Table 10-4.
Table 10-5: Display mode for ASK and FSK demodulation

Display mode Description

Eye diagram shows the modulation accuracy, it
analyzes the transitions from one modulation
state to the other.

An open "eye" indicates little distortion in the sig-
nal transmission. A closed "eye" indicates poor
signal quality with signal due to clock jitter, inter-
ference, poorly synchronized of the phase-locking
circuitry or reflection due to imperfect termination.
With bit rate increases, timing error also increa-
ses, reducing the size of the eye opening which
increases the potential of data error.

Symbol diagram shows the streams of symbols of
binary digits transmitted in the signal.
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Display mode

Description

The modulation depth diagram displays the mod-
ulation depth of the signal.

The modulation depth indicates the amplitude
drop during low state amplitudes (binary 1 = high
state or modulated signal, binary 0 = low state or
unmodulated signal).

The high state amplitude is normarlized to 100%.
The modulation depth is the amount that the
amplitude drops during the low state in %. The
modulation depth is therefore a value < 100 %.

Another way to express the amplitude variations
of an ASK modulated signal is the modulation
index. The R&S Spectrum Rider displays the
modulation index as a numeric result in the mea-
surement result view.

1]1]o|1]o]ojo[L]o]o]1]1]
A
IB
¥

(A-B)
(A+B)

Modulation index =

B
Modulation depth = Y

The modulation deviation diagram shows the fre-
quency shift of the FSK signal. The frequency
shift (or frequency deviation) is the frequency dif-
ference between the mark (binary 1) and space
(binary 0) frequencies representing the binary dig-
its.

The modulation error diagram shows the modula-
tion error over time (% for ASK and Hz for FSK).
The modulation error shows the deviation of the
measured symbols from the ideal symbol loca-
tions. The ideal symbol locations are defined in a
reference signal.

10.2.1 Measurement Configuration

A digital modulation system needs a transmit filter to limit the bandwidth of the trans-
mitted signal. The receiver needs to know the characteristics of that filter to demodu-
late the signal. Sometimes, an additional receive filter is necessary for proper demodu-
lation. Other demodulation parameters like the symbol rate, roll factor of the filter and
frequency deviation in the case for FSK modulated signal are also required for a proper
demodulation of the signal. Demodulation parameters like oversampling factor, refer-
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ence filter or measurement filter, are automatically selected by the R&S Spectrum
Rider.

1. Press [MEAS] key.
The R&S Spectrum Rider opens the measurement menu.

2. Select "Demod Parameters " softkey.

The R&S Spectrum Rider opens a submenu that contains the demodulation
parameters.

Selecting the filter type and roll-off factor of the measurement filter

DUT

(transmitter) | Analyzer

i
|
i
Setby user | ! Aute Auto Auto
! fet{Capture OV, (function of (function of
: ! symbol rate) Tx filter) Tx filter)
| T T I
| : —
o | | |
h 4 ! h 4 h 4 v 'g
! Lowpass 3 Modulator &
Modulator o filter of 10 | RX | ASK/FSK o Demodulah_or] & | with Tx + Rx M| -
with Tx filter | - filter demodulater symbol decision = 2
| capture HW filter =| ®
| T Comeciion 31 %
i parameters 2
! Signal &
1 X o
: processing, o2
! | correction of = | =l
: estimated errors 2
| £

Figure 10-4: Block diagram of measurement filter

1. Select "Filter Type" softkey.
Alternatively, select "Filter" in the Parameter View to select the filter.

The R&S Spectrum Rider opens a submenu that contains the different type of filter
for selection.

e "Root Raised Cosine" - Frequently used in the transmitter and receive filter to
perform matched filtering. It helps to remove the Inter-symbol interferences and
also to improve the use of spectral efficiency

e "Raised Cosine"" - The combined response of two RRC is the result of a raised
cosine filter

"Gaussian" - Typically used in the FSK modulation
"Unfiltered" - No filter used

2. Select the required filter type.

3. Select the "Demod Parameters " softkey.

The R&S Spectrum Rider opens a submenu that contains the demodulation
parameters.

4. Select the "Alpha/BT" to define the roll-off factor of the filter.

Alternatively, select "Alpha/BT" on the Parameter View to define the roll-off factor of
the filter.

The R&S Spectrum Rider opens an entry box to enter the roll-off factor.

User Manual 1321.1011.02 — 11 249



R&S®Spectrum Rider FPH Modulation Analysis

Digital Demodulation

For Raised Cosine or Root Raised Cosine filter, the filter bandwidth is defined in
term of the alpha value.
For Gaussian filter, the filter bandwidth is defined in terms of the BT value.

Defining the symbol rate and number of signal symbols

The symbol rate defines the number of symbols that are transmitted per time unit (Hz)
from the transmitter. See Figure 10-4.

1. Select "Demod Parameters " softkey.
The R&S Spectrum Rider opens a submenu that contains the demodulation
parameters.

2. Select "Symbol Rate" to define the symbol rate of the measuring signal.
Alternatively, select the "SymR" item on the Parameter View to define the symbol
rate.

The R&S Spectrum Rider opens an entry box to enter the symbol rate.

3. Select the "Demod Parameters " >"Number of symbols" to view the number of
modulated symbols.
Alternatively, select "#Sym "on the Parameter View to view the number of modula-
ted symbols.
The R&S Spectrum Rider displays the number of modulated symbols in the "Sym-
bols" display mode. See Table 10-5.

Turning burst processing on and off

Burst processing is a tool similar to a trigger that automatically detects the beginning
and end of a burst in the capture buffer.

A burst is not detected in the following conditions:

® |f the burst power is below a certain threshold
® |[f the burst is too short
® |[f the time between bursts is too short

b Level

a
| threshold point

Figure 10-5: Burst signal conditions
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a = Minimum required signal level

b = Time between bursts

1 = No burst detected as the signal level is below threshold point

2 = No burst detected as the burst period is too short

3 = No burst detected as the burst interval is too short

4 = Burst detected as the signal level is above threshold point, burst period and time interval between burst
is long enough

When the burst is detected, the R&S Spectrum Rider tries to demodulate the signal
based on the demodulation parameters that you have set and display the results.

1. Select "Demod Parameters " softkey.
The R&S Spectrum Rider opens a submenu that contains the demodulation
parameters.

2. Select "Burst Processing" menu item to activate the burst processing of the mea-
suring signal.
The R&S Spectrum Rider looks for probable bursts in the capture buffer and
demodulates the signal.
Alternatively, select the "Burst Processing" item on the Parameter View to activate
the burst processing of the measuring signal.
When the burst processing is activated, the R&S Spectrum Rider changes the font
color of the "Burst Processing" from white to blue.

Selecting a standard

Two measuring standards are available for FSK modulation with the following modula-
tion parameters:

Measuring standards Filter characteristics Symbol rate, Number of sym-
bols

Bluetooth LE Gaussian filter, BT 0.5 1 Mhz, 400 symbols

Tire pressure No filter 18.9 kHz, 500 symbols

1. Select "Standard" softkey to open the measurement menu.
The R&S Spectrum Rider opens a submenu that contains the measurement stand-
ards.

2. Select the required standard.

"Bluetooth LE" - Measurements on bluetooth low energy devices
"Tire Pressure" - Measurements on devices that check the tire pressure of cars
e "Off" - Measurements on other signals

10.2.2 Frequency Configuration

For proper demodulation of signals, the carrier frequency of the modulation signal
should be set correctly on the R&S Spectrum Rider. If carrier frequency is unknown, a
search can be performed on the frequency spectrum supported by the R&S Spectrum
Rider and zoom into the area where the carrier maybe located.
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For more information frequency configuration, see Chapter 6.1.1, "Measuring Basic
Signal Characteristics", on page 123, Chapter 6.1.2, "Measuring the Channel Power of
Continuously Modulated Signals", on page 125 and Chapter 6.2, "Configuring Spec-
trum Measurements", on page 172.

1. Press [FREQ] key.

2. Select "Center Freq" softkey.
The R&S Spectrum Rider opens an input field to define the center frequency input.

10.2.3 Amplitude Configuration

For more information on the amplitude configuration, see Chapter 6.2.3, "Configuring
the Vertical Axis", on page 177.
Defining the position of the reference for ASK signals

In the graphical result displays, the reference position on the y-axis can be adjusted to
see the signal in greater details. By default, the maximum reference position is set to
100%.

1. Press [AMPT] key.
The R&S Spectrum Rider opens the amplitude menu.

2. Select the "Ref Position" menu item.
The R&S Spectrum Rider opens an input field to define the reference position in
term of percentage.

3. Enter the required value.
The R&S Spectrum Rider adjusts the y-axis and the position of the trace accord-

ingly.
Adjusting the display range for ASK and FSK signals

The R&S Spectrum Rider display range is divided into 10 grid sections, you can define
the deviation per grid section.

1. Press [AMPT] key.
The R&S Spectrum Rider opens the amplitude menu.

2. Select the "Deviation Per Division" menu item.
The R&S Spectrum Rider opens an input field to define the deviation.

3. Enter the required deviation.
The R&S Spectrum Rider adjusts the scale of the y-axis accordingly.

10.2.4 Sweep and Trigger Configuration

The sweep and trigger menu provides settings to control the measurement and the
way data is captured.
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For more information, see Chapter 6.2.5, "Configuring and Triggering the Sweep",
on page 184.

Selecting the sweep mode

In its default state, the R&S Spectrum Rider measures continuously. In this mode, the
R&S Spectrum Rider demodulates the signal until you stop it deliberately. The mea-
surement results are updated accordingly.

In single mode, the R&S Spectrum Rider demodulates the signal over one sweep.
Subsequent update of measurement results starts only when you deliberately initiate it.

1. Press [SWEEP] key.
The R&S Spectrum Rider opens the sweep menu.

2. Select the sweep mode.

e "Cont Sweep": Demodulates signal continuously
e "Single Sweep": Demodulates signal over one sweep

3. Select the required sweep mode.

Selecting the trigger settings

In addition to the trigger settings available in the spectrum mode, the Digital Demodula-
tion measurement provides an I/O power trigger source.

The 1/Q power trigger initiates a measurement when the magnitude of the sampled 1/Q
data exceeds a certain level.

1. Press [SWEEP] key.
The R&S Spectrum Rider opens the sweep menu.

2. Select the "Trigger" menu item.
The R&S Spectrum Rider opens a submenu to select the trigger settings.

3. Select the "Trigger" menu item.
The R&S Spectrum Rider opens a submenu to select the trigger settings.

4. Select the "IQ Power" menu item.
The R&S Spectrum Rider opens an input field to define the trigger level.

5. Define an appropriate trigger level.
To make sure that the trigger initiates a measurement, it is recommended to set a
trigger level 6 dB lower than the actual expected trigger level.
Take note also on the detection of burst signal. See Turning burst processing on
and off.
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11 Interference Analyzer

@ R&S Spectrum Rider option
R&S FPH-K15 (order number: 1321.0715.02) option is required to operate the R&S
Spectrum Rider in the interference analysis mode.

R&S FPH-K16 (order number: 1321.0615.02)) option is required to operate the R&S
Spectrum Rider in the signal strength mapping mode.

In wireless systems, interference causes low data rates, dropped calls and poor voice
quality, often making it impossible to establish or maintain a connection.

Equipped with firmware option R&S FPH-K15 and R&S FPH-K16, you can track down
the source of interferences with your R&S Spectrum Rider. These options provide tools
and means to make the search for interferers as comfortable as possible.

To measure interferences, you need a directional antenna like the R&S HL300 (order
number 4097.3005.02), R&S HE300 (order number 4067.5900.02). or R&S HE400
(order number 4104.6000.02).

The interference analyzer provides several measurement modes.

11.1 Interference Analysis
In the interference analysis mode, you can perform both spectrogram and triangulation
measurement functions.

For more information, see Working with the spectrogram display and Triangulation.

Triangulation

If only R&S FPH-K15 is installed, the "Triangulation” measurement is available when
[MODE] key is pressed.

If both R&S FPH-K15 and R&S FPH-K16 are installed, the "Triangulation" measure-
ment is available when [MODE] key follow by "Maps" softkey is pressed.

1. Press "Meas Mode" softkey if R&S FPH-K16 is installed.

2. Select the "Triangulation" menu item.
The R&S Spectrum Rider enters the triangulation measurement mode.

For more information , see Chapter 11.3, "Working with Maps", on page 255.
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11.2 Signal Strength Mapping

In the signal strength mapping mode, the R&S Spectrum Rider provides two map mea-
surements for selection: Outdoor mapping and Indoor mapping.

1. Press [MODE] key.

2. Select "Maps" softkey.
The R&S Spectrum Rider enters the map application.

3. Press [MEAS] softkey.

4. Select "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu that contains the two map measure-
ments for selection.

Outdoor mapping

» Select the "Outdoor Mapping" menu item.
The R&S Spectrum Rider enters the outdoor mapping mode.
For more information , see Chapter 11.3, "Working with Maps", on page 255 and
Chapter 11.3.5.1, "Outdoor Mapping", on page 268.

Indoor mapping

» Select the "Indoor Mapping" menu item.
The R&S Spectrum Rider enters the indoor mapping mode.
For more information , see Chapter 11.3, "Working with Maps", on page 255 and
Chapter 11.3.5.3, "Indoor Mapping", on page 275.

11.3 Working with Maps

Equipped with option R&S FPH-K16, you can make spectrum measurements and save
the position of these measurements on the map. Using the triangulation method, you
can determine the source of interference on the map.

To make full use of the functions available in map mode, you need a GPS receiver and
an antenna (for example R&S HL300, this antenna already contains a GPS receiver).

To work with small scale map like floor plan, the "Indoor Mapping" provides the func-
tionality to measure the signal strength indoors using an antenna (for example R&S

HL300).

®  Transferring IMAPS ....cceiieiei it e e e e e e s e e s e rr e e e e e e e e e s e e nanrenes 256
o Transferring INdOOr MapS.......ccooo e e e 257
L I B 1= o] F= 1Y g o 1Y = T L 258
o Measuring INterferenCe. . ... e 265
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Transferring Maps

Map folder

The map folder contains the individual map data. You can create an arbitrary map
folder name to store the map data, otherwise the R&S Spectrum Rider may not be able
to find the map data.

<2 Signal Strength Mapping Outdoor

Free: 1.46 GB Name “ Date/Time

#® \Public
& \Storage Card
& \USB
@ \USB\Maps\Singapore!..
o 1
ol 12
o 13
o 14
Y MAP.PRJ k 11/07/16 18:55

The R&S Spectrum Rider contains only a world map. If you want to make measure-
ments on a more detailed map, you have to download and install the maps on the R&S
Spectrum Rider. The R&S Spectrum Rider supports the map material supplied by the
OpenStreetMap project (http://www.openstreetmap.org).

The easiest way for you to transfer the maps to the R&S Spectrum Rider is to use the
R&S OpenStreetMap Wizard (OSM Wizard) application. The OSM Wizard is available
for download at the product homepage http://www.rohde-schwarz.com/product/
fph.html.

The OSM Wizard establishes a connection to the Open Street Maps database on the
Internet and thus it needs an Internet connection. The tool allows you to select the area
that you need for your measurements and download the corresponding maps. After the
corresponding maps are downloaded, copy the map data and stored it to an arbitrary
folder name in the USB stick.

For more information on how to download and save maps, refer to the documentation
of the OSM Wizard. The documentation is written as part of the software.
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11.3.2 Transferring Indoor Maps

Before you can use the features of the indoor mapping application, you have to create
an indoor map (for example a floor plan). These maps are created with features availa-
ble in the R&S InstrumentView software package, and are based on an image of the
area you would like to measure. The image source can be one of the common file for-

mats (for example ".jpg", ".png" or ".tif").

1. Start the R&S InstrumentView software.

2. Start the "Map Creator" menu item in the "Preparation" menu.
The R&S InstrumentView opens the indoor map editor.

3. Select the "Open Image" button in the map editor to open the image file.
The R&S InstrumentView opens a dialog box to select an image file.

Note: You can zoom in and out of the indoor map using the mouse wheel.

4. Select the image file of the area you want to measure.
If you need a small part of the image, you have to edit it with an image manipula-
tion program before loading it into the R&S InstrumentView software.

5. Select the "Generate Map" button.
The R&S InstrumentView creates a map data from the image you used.

6. Select a new folder to save the map data.

Note: When generating a new map data, a new folder should be created to avoid
deleting the existing content of the folder.

Warning *

The selected folder appears to contain data. An empty folder is required to
generate Indoor Maps

Do you want to permanently delete all files and folders in C\Users\TempAcc
\Desktop\Singapore ?

Yes No

7. Copy the folder containing the map data to the USB stick.

8. Insert the USB stick to the USB connector of the R&S Spectrum Rider.

In addition to creating a map, you can also specify the exact geographical location of
the area you are measuring. To do so, you have to specify three GPS reference points
of the area. Enter the corresponding latitude and longitude data in the corresponding
fields available in the "Create Map" dialog box and move these three GPS reference

icons, ¥ displayed in the preview of the map to the corresponding locations. For more
information, see "Map Creator "in the R&S InstrumentView.

When you create a GPS referenced map, it provides some useful features:

® The map created is automatically rotated with the north side faces up.
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The R&S Spectrum Rider calculates and displays the distance between measure-
ment points (in meters or feet, depending on the regional settings).

You are able to embed the collected data into maps with a larger scale. Thus, you
are able to, for example, combine measurement data recorded with the "Outdoor
Mapping" application and data recorded with the "Indoor Mapping" application in a
single map.

For more information, see Chapter 11.3.5, "Collecting Map Data", on page 268.

11.3.3 Displaying Maps

After you have downloaded or created the maps, save them to a USB flash drive,
which you can use with the R&S Spectrum Rider.

1.

Press [MEAS] key.

2. Select "Meas Mode" softkey.

The R&S Spectrum Rider opens a submenu that contains the measurement func-
tion for selection.

Select the "Outdoor Mapping" menu item.
The R&S Spectrum Rider provides the outdoor mapping measurement functions.

Select "Map" softkey.

The R&S Spectrum Rider opens a menu that contains all the maps that you have
stored on the USB flash drive. (The map names correspond to the folder names for
every area you have saved, see "Map folder" on page 256).

%> Signal Strength Mapping Outdoor
702 7\ Seri Alam o
Johor Bahru'! 12 S Keta Masai
Tasek Utara 303 A
2210
Pasir Gudang |
T?T?—" Tanjung Langsat  — Sas

Selefar -

Airpart

Eh 10 65
CTE
11 4
TIZ A ’
) 10 3 ehe
[19LmieAt sy | oo Il Auto Select
/Singapura | “i2s :
o T 10 @ Malaysia
Singapore J
Fea A

R e Q Singapore
| -

@ Wworld

GPS Position Settings Map

5. Select the maps of the area you need.

In the "Outdoor Mapping" operating mode, the "Auto Select" menu item automati-
cally selects the map that is most fitting to your current location. Using the auto-
matic selection requires a GPS receiver.
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In the "Indoor Mapping" operating mode, the "Auto Select" menu is only available if
the R&S Spectrum Rider could not find any indoor maps.

Screen layout of the map display

The screen layout of the map display is customizable. You can customize the screen
layout and display information that you need.

> Select the "Settings" softkey.
The R&S Spectrum Rider opens a menu that contains the screen elements
("Power Bar ", "Power Result" and "Hardware Settings") to display in the screen
layout. If no screen element is selected, the R&S Spectrum Rider shows the map
only. The following illustrates the screen layout of the map display.

Signal Strength Mapping Outdoor €W (2] 4{imi]
GPs N1°2017.178" E103°57'53.364" Alt. 76.6 m €) Satellites 12 181712016

Upper Limit Threshold -f& dBm 9 9
Lower Limit Threshold -100 dBm REF

Power -51.2dBm Dist Freq 1.82GHz

16:08

-40 dBm

ATT
e ) 0dB

S

-60.0

-100.0

Figure 11-1: Map display

1 = Current type of measurement mode

2 = Connected device information. The R&S Spectrum Rider supports HA-Z340 GPS, HL300 HE300
and HE400. When device is connected, green shows connection established, red shows connection
not established and red with a cross-line shows that device is enabled but there is no connection.

3 = GPS information including compass information, GPS connection quality and triangulation results.

4 = Power results (including distance between measurement locations and carrier frequency display)
and limit results

5 = Parameter view

6 = Map area including tags representing the current measurement locations.

7 = Configuration overview

8 = Power bar including the noise squelch level and limits threshold indicator

9 = Current measurement mode softkey menu.

e Adding and Removing EIemMents...........uucciiiieieii e 260
e Zooming In and Out Of the Map.....ccceieieieii i 260
e Aligning the Triangulation and Outdoor Mapping Mode............cccovvrriviiiiininrnnnnnn. 260
e Aligning the Indoor Mapping MOde.........ccoaiiiiiiiiiie e 261
e Selecting Colors for Map LOCAtiONS.......couiiiiiiiiiiciieeeee e 262
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11.3.3.1 Adding and Removing Elements

The result display is made up out of several elements that you can add or remove as
you like.

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Show" softkey.
The R&S Spectrum Rider opens a submenu that contains the result display set-
tings for selection.

4. Select the element you want to add or remove.

e "GPS Information"
Enable or disable the display of "GPS" menu item ("GPS information", "Satel-
lites", "Compass")
e "Compass Information”
Enable or disable the display of "Compass" information. The compass informa-
tion is available with the R&S HL300, R&S HE300 and R&S HE400 antenna.
e "Power Bar"
Enable or disable the power bar information (including the noise squelch level)
e "Power Result"
Enable or disable the power result
e "Hardware Settings"
Enable or disable the display of the Parameter view

11.3.3.2 Zooming In and Out of the Map

If you have downloaded different zoom levels of your maps, or if you have created a
large (or very small) indoor map, you can change the scale of the map to get a more
detailed view or a more general overview.

Note that the original size of indoor maps depends on the size of the image these
maps are based on.

1. Press [MEAS] key.
2. Select "Zoom In" softkey to decrease the scale of the map.

3. Select "Zoom Out" softkey to decrease the scale of the map.

11.3.3.3 Aligning the Triangulation and Outdoor Mapping Mode
The R&S Spectrum Rider provides several tools to align the map. These tools are use-

ful if you want your current location to be in the center of the display or if you have
moved out of the visible map area.
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Using the touchscreen gesture

Use the touchscreen gesture to navigate on the map area:

® Swipe in your desired direction (horizontally, vertically or diagonally) to navigate the
position on the map.

® Pinch or stretch two fingers horizontally to adjust the zoom span of the map area
and use.

Manual alignment

Alternatively, you can use the keypad keys on the R&S Spectrum Rider to navigate the
position in the map.

® Press [2] key to navigate the position upward on the map.

® Press [4] key to navigate the position to the left side on the map.

® Press [6] key navigate the position to the right side on the map.

® Press [8] key navigate the position downward on the map.

You can move the maps until you reach the borders of the downloaded content. Note
that the borders of the maps might be different for different scales.

Automatic alignment

For most automatic map alignment functions, you have to establish a GPS connection.

1. Press [MEAS] key.

2. Select "GPS Position" softkey.
The R&S Spectrum Rider displays a softkey menu that provides various functions
to control and work with GPS data.

e Select "Go To" softkey (Outdoor Mapping Mode).
"Currrent Position"
Moves your current position to the center of the display once.
"Saved Position"
Moves your saved position to the center of the display once.
e "Go To Triangulation" softkey (Triangulation Mode)
Moves the location of the triangulation result to the center of the display.

11.3.3.4 Aligning the Indoor Mapping Mode

The R&S Spectrum Rider automatically aligns the map when you move the cross-hairs
icon ¢< displayed on the map. The cross-hairs icon represents your current position
on the map.

Moving the cross-hairs icon is necessary to define another measurement location. This
is only possible by manually changing the position of the cross-hairs icon.
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Using the touchscreen gesture

For more information on the touchscreen gesture, see "Using the touchscreen gesture"
on page 261.

You can use the touchscreen gesture to move large steps on the current position of the
map and fine-tuning the position further with the keypad keys (see "Manual alignment”
on page 261).

Using the keypad

See "Manual alignment" on page 261.

You can move the cross-hairs icon representing your position until you reach the bor-
ders of the indoor map.

When you are using the keypad to move the cross-hairs icon , you can also specify the
distance (pixels) the cross-hairs icon moves on a single press of the cursor key.
1. Select "Settings" softkey.

2. Select the "Cursor Sensitivity" menu item.
The R&S Spectrum Rider opens an entry field for input.

3. Enter a number between 1 and 64 in the input field.
The number you enter corresponds to the number of pixels each movement of the
cross-hairs icon covers (for example "1" moves the cross-hairs icon one pixel in the
selected direction).

11.3.3.5 Selecting Colors for Map Locations

For more information on measurements performance on maps in general, see Chap-
ter 11.3.5, "Collecting Map Data", on page 268.
Default behavior of geotags in triangulation

By default, all geotags (including all the labels associated with that geotag) have the
same color (black). Depending on the type of geotag, you can assign different colors to
the geotags.

Note that changing the color of a geotag also changes the color of the azimuth line.
To differentiate your current and saved position, you can define a different color to that
geotag.

1. Press [MEAS] key.

2. Select "Settings" softkey.

3. Select "Colors" softkey.
The R&S Spectrum Rider opens a submenu that contains the different types of
geotag ("Curent Position Color", "Saved Positions Color", "Triangulation") for selec-
tion.

4. Select the geotag of your choice.
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The R&S Spectrum Rider opens a submenu to select the color.

5. Select the color of your choice.
The R&S Spectrum Rider applies the selected color to the associated geotag.

In addition to the geotag, you can also define a custom color for the triangulation
results. The R&S Spectrum Rider displays triangulation results as circle with a dot in
the middle. See Figure 11-2.
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Figure 11-2: Display the geotag of triangulation result
By default, the circles and dot are blue. You can change the color of the triangulation
tag as follows.
1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select the "Triangulation Color" menu item.
The R&S Spectrum Rider opens a submenu to select the color.

4. Select the color of your choice.
The R&S Spectrum Rider applies the selected color to the triangulation tag.

Default behavior of geotag in indoor and outdoor mapping

By default, the current position tag is displayed as black. This color is the only color
selectable for the current position tag.

In indoor and outdoor mapping, a colored dot is added to the map when you make a
measurement and save the result at that location. The color represents the signal level
at that location.

The following shows the default color of the geotag signal strength on the map.

® Red color: Signal reception is bad.
® Yellow color: Signal reception is average.
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® Green color: Signal reception is good.
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Figure 11-3: Display the geotag in outdoor mapping
To change the default color of the geotag signal strength, do the following:

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Colors" softkey.
The R&S Spectrum Rider opens a submenu to select the different coverage condi-
tions and its associate level definition.

4. Select the "Good Coverage Color", "Average Coverage Color" or "Bad Coverage
Color" menu item to change the color representation of these coverage conditions.
The R&S Spectrum Rider opens a submenu to select the color.

5. Select a color of your choice.
6. Select "Colors" softkey.

7. Select the "Good Coverage Level", "Average Coverage Level" or "Bad Coverage
Level" menu item to change the level representation of these coverage conditions.
The R&S Spectrum Rider opens an input field to define the level entry associated
with the coverage conditions.
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Superimposed geotags
If one or more geotags superimpose each other, you can define rules as to which tag
(or its color) is displayed.

® Press [MEAS] key.
® Select "Settings" softkey.
® Select "Colors" softkey.

® Select the "Default indicator " menu item.
The R&S Spectrum Rider opens a submenu to select the rule for displaying the
tag:
— Best: the tag with the best signal level is displayed.
— Average: the tag with the average level is displayed.

— Worst: the tag with the lowest signal level is displayed.

Measuring Interference

Interference measurements usually require an antenna to localize the source of inter-
ferers. The R&S Spectrum Rider supports several antenna models.

® R&S HL300
e R&S HE300
® R&S HE400

Connected the antenna to the R&S Spectrum Rider at the USB interface and the RF
input.

You can control the antenna functionality in several ways in the general setup of the
R&S Spectrum Rider. For more information, see the Chapter 3.2.7.2, "Configuring
Antennas", on page 53.

e Selecting an Antenna MOdEL.........cooeiiiiiiiiiiicccccci e —————- 265
e Using an Audio Signal to Locate Interferers.........cccceeeeeieiiiiiiiiiiiiiiiiieeeee 266
L L U 3T T T o 1 S 267

Selecting an Antenna Model

There are two ways to select the antenna model for interference measurement.

® Configure the antenna model in the instrument setup dialog, see Chapter 3.2.7.2,
"Configuring Antennas", on page 53.

® Configure the antenna model in the "Triangulation" mode. See "Setup antenna
model in the triangulation mode" on page 265

Setup antenna model in the triangulation mode

1. Press [MEAS] key.

2. Select "Meas Mode" softkey.
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The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Traingulation" mode.
The R&S Spectrum Rider enters the triangulation measurement mode.

4. Select "Settings" softkey.

5. Select "GPS Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the different GPS settings.

6. Enable or disable the GPS or compass setting associated with the antenna type.

The currently selected antenna model is displayed in the title bar. The color of the label
indicates the state of the satellite lock of the GPS receiver of the antenna model.

For more information on the GPS receiver states, "Displaying GPS information”
on page 58.

11.3.4.2 Using an Audio Signal to Locate Interferers

You can configure the R&S Spectrum Rider to play back an audio signal when it
receives a signal. The audio signal changes its volume and frequency, depending on
the strength of the received signal.

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Tone" softkey.
The R&S Spectrum Rider opens a submenu to select the different tone parameters
settings.

4. Select the "Tone" checkbox.
The R&S Spectrum Rider turns on the audio signal.

The R&S Spectrum Rider allows you to define various aspects of this audio signal.

Defining a squelch level

The squelch level defines the signal level above which the audio signal starts to play.

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Squelch Level" softkey.
The R&S Spectrum Rider opens an input field to define the squelch level.

4. Enter a squelch level in dBm.
The R&S Spectrum Rider displays the squelch level graphically in the power bar
element of the user interface.
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Defining the threshold of the audio signal

The audio signal has a specific frequency that is coupled to a specific signal level, the
threshold. As the signal you are receiving during a measurement becomes stronger or
weaker, the audio signal changes its frequency:

® When the signal becomes stronger, the frequency of the audio signal gets higher
® When the signal becomes weaker, the frequency of the audio signal gets lower

You can define the threshold of the base tone.

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Threshold Tone Frequency" softkey.
The R&S Spectrum Rider opens an input field to define the threshold.

4. Enter a threshold level in dBm as required.

Note that it may be possible that the audio signal frequency becomes so high or low
that it is no longer audible.

Defining the gain of the audio signal

The change of frequency of the audio signal is a constant change of frequency. It is
either one octave per 20 dB or one octave per 40 dB.

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Tone Gain" softkey.
The R&S Spectrum Rider opens a submenu to define the octave settings.

4. Select the gain setting you prefer.

Defining the volume of the audio signal

The R&S Spectrum Rider allows you to adjust the volume of the audio signal.

1. Press [MEAS] key.
2. Select "Settings" softkey.

3. Select "Tone Volume" softkey.
The R&S Spectrum Rider opens an input field to define the volume.

4. Define a volume.
The volume is a percentage from 0% to 100% with 100% being the loudest.

11.3.4.3 Using Limits

The R&S Spectrum Rider allows you to define limits within which the signal level must
be in order to be recognized as a signal.
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1. Press [LINE] key.

2. Select the "Upper Limit" or "Lower Limit" softkey.
The R&S Spectrum Rider opens an input field to define the limits. Signals that are
above the upper limit and below the lower limit are ignored. Only the signals within
these boundaries are considered in the analysis.
The limits that you have defined are displayed in the power bar as red triangles.
See item 8 of Figure 11-1.

11.3.5 Collecting Map Data

@ Geotag
A geotag is a tag for a particular location that contains information about that location.
This information includes, for example, GPS coordinates, the time of the measurement
or level that has been measured. You can evaluate the geotag information directly
onsite or save the information for later evaluation.

With the geotagging functionality, you can mark locations where you have performed a
measurement. Thus, you are able to analyze the geographical distribution of the
received signal strength. This allows you to analyze, for example, the coverage condi-
tions around a base station's coverage area.

In the map display, a geotag is displayed as a dot with color indication to show the sig-
nal strength measured in that location. Equipped with option R&S FPH-K15, the geotag
provides also an azimuth reading which shows a straight line. This straight line repre-
sents the direction you are facing.

The azimuth is the deviation from the direction you are facing and the north. It is a
number in degrees. For example, if you are looking east, the azimuth would be 90°.
The application shows the azimuth as a straight black line, beginning at your location
and pointing in the direction you are facing. The azimuth line is always displayed when
you are using the functionality of the R&S FPH-K15, even if you are just walking
around without saving any data.

The R&S Spectrum Rider provides three map applications: triangulation, outdoor map-
ping and indoor mapping. The following chapters describe the various ways how map
data can be collected and display in these map applications.
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11.3.5.1 Outdoor Mapping

In the outdoor mapping application, you perform the collection of geographical data
with directional antenna a R&S HA-Z340 GPS receiver. The GPS receiver is not
required if the R&S HL300, R&S HE300 and R&S HE400 antenna are used.

You can save a geotag of your current position or create a geotag of any other position
that you would like to save.
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Creating geotags manually

1. Press [MEAS] key.
2. Select "GPS Position" softkey.

3. Select "Save" softkey.
The R&S Spectrum Rider opens a submenu to select the different geotags saving
options.

4. Select the "Current Position" menu item.
The R&S Spectrum Rider creates a geotag of your current position. A geotag cre-
ated this way is based on the coordinates of the GPS receiver and it includes the
azimuth.

Alternatively, create a geotag of an arbitrary location.

1. Select the "Manual Position and Azimuth" menu item.
The R&S Spectrum Rider displays the "GPS Position" dialog box.

GPS Position

Latitude N 0° 0" 0.000"

E 0° 0" 0.000"

Azimuth

Name

ntion

Cancel

2. Enter the GPS data and location information.
The R&S Spectrum Rider creates a geotag with the geographic data you have
entered.

Creating geotags automatically

The R&S Spectrum Rider is able to save geographic information automatically if you
are using the "Save on Event" functionality. Depending on the trigger event (time, limit
failure, distance, every sweep event), geographic information with measurement are
saved on the map for further analysis. See Figure 11-4.

For more information, see Chapter 4.7, "Saving On Events", on page 102.
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Signal Strength Mapping Outdoor SAVE ON EVENT (i
GPs N 1°20'44.838" E 103° 57" 28.422" Alt.27.7 m Satellites 12

Power -68.6 dBm Dist 0m Freq 98.7 MHz
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Figure 11-4: Save On Event map measurement

The R&S Spectrum Rider adds all geotags that you create to the "GPS Position List",
see "Managing geotags" on page 270.

1. Press [MEAS] key.

2. Select "Settings" softkey

3. Select "Save on Event" softkey.
The R&S Spectrum Rider opens a submenu to activate the "Save on Event" func-
tion and define the "Event Source".

4. Select the "Event Source" menu item to define the event that triggers data storage.
The R&S Spectrum Rider opens a submenu to select the different event types. For
more information, see "Event types" on page 103.

5. Activate the "Save on Event" menu item.
The R&S Spectrum Rider turns on the "Save on Event" functionality.
Managing geotags

The application features a "GPS Position List" that allows you to manage and edit geo-
tags. The "GPS Position List" contains all geotags that you have created.

1. Select "GPS Position" softkey.

2. Select "GPS Position List" softkey.
The R&S Spectrum Rider opens the GPS position list dialog box.

The R&S Spectrum Rider opens a list of geotags that you have saved. In this list, the
R&S Spectrum Rider shows some basic information about the geotag.
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& Signal Strength Mapping Outdoor @)

Nr Include Latitude Longitude @ Levelo

Name
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N 1° 20" 19.70016" E 103° 57' 51.90012" -76.2 dBm ]

N 1° 20 0.20004" E 103° 57" 45.10008" -76.5 dBm cbp

N 1° 19 59.70000" E 103° 58' 12.79992" -76.4 dBm goodyear-co
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Include € View € Delete €0 Delete All €8 Exit €@

Figure 11-5: GPS position list

= Outdoor mapping measurement mode

= Checkbox to include the geotag on the map display

= GPS information ("Latitude", "Longitude") of the geotag location

= Signal strength of the measurement

= Name of the geotag location

= Selected geotag in the GPS position list

= GPS position list

= Select "Include" softkey to enable or disable the geotag checkbox
= Select "View" softkey to display complete information of the geotag, see Figure 11-6
10 = Select "Delete" softkey to remove the selected geotag

11 = Select "Delete all" softkey to remove all the listed geotag

12 = Select "Exit" softkey to quit from the GPS position list

© 00N O WN -~

In addition to the basic information, the geotag also consists information e.g. the
antenna model used, timestamp of the measurement saved, frequency, bandwidth and
level saved.

1. Select one of the geotags available in the list.

2. Select "View" softkey.

The R&S Spectrum Rider opens a dialog box that consists the complete informa-
tion of the selected geotag.
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Signal Strength Mapping Outdoor @l

Paosition 4 e
Name rs
Description
Instrument FPH
Antenna [Unknown]
File \USB\Outdoor Mapping\OutdoorMapping gpx
Date (timestamp) 19/07/2016
Time (timestamp) 15:21:52:817
Frequency 211232 GHz
Bandwidth 3 MHz
Level -54.2 dBm
| atitude N 1° 20" 19.70016"
Longitude E 103° 57" 51.90012"
Azimuth 0°
Azimuth Type Manual
GPS fix
GPS fix Quality (HDOPNVDOP/PDQOP)
GPS Number of Satellites

Previous o Next 9

Figure 11-6: Complete geotag information dialog box

1 = Outdoor mapping measurement mode

2 = ltem number in the GPS position list

3 = Complete information of the selected geotag

4 = Select "Previous" softkey to view the previous item number in the GPS position list
5 = Select "Next" softkey to view the next item number in the GPS position list

6 = Select "Edit" softkey to edit the "Name" and "Description" of the geotag information
7 = Select "Exit" softkey to quit from the view

The R&S Spectrum Rider allows you to change the name and description anytime you
want. All other geotag information is unchangeable after it has been saved.

1. Select "Edit" softkey.
The R&S Spectrum Rider opens a dialog box to change the geotag information.
Note: Only the "Name" and "Description" field are editable in the dialog box, all
other information saved are locked.

User Manual 1321.1011.02 — 11 272



R&S®Spectrum Rider FPH Interference Analyzer

Working with Maps

GPS Position

Latitude

Azimuth

Name

Cancel

2. Enter the "Name" or "Description" in the input field.

Displaying geotags

You can also display as many geotags as you want on the map. See Figure 11-3.

1. Select "GPS Position" softkey.

2. Select "GPS Position List" softkey.
The R&S Spectrum Rider opens the "GPS position list" dialog box.

3. Select the geotag you want to display or remove from the map.
The R&S Spectrum Rider highlights the geotag selected. See item 6 in Figure 11-5.

4. Select the "Include" softkey to check or uncheck the selected geotag.
The R&S Spectrum Rider displays or removes the geotag items accordingly on the
map.

11.3.5.2 Triangulation
With option R&S FPH-K15, the R&S Spectrum Rider is able to locate the source of
interference using the triangulation method.

To perform triangulation, you have to create at least two or three geotags with azimuth
information. After creating the geotags (see "Creating geotags manually" on page 269),
display them on the map (see Figure 11-7). Based on these geotags, the R&S Spec-
trum Rider calculates the point at which the azimuth lines of the geotags intersect. This
intersection point represents the source of the interference.

If necessary, you can assign a different azimuth for the current position of GPS coordi-
nates.

1. Select "GPS Position" softkey.

2. Select "Save" softkey.
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The R&S Spectrum Rider opens a submenu to select the different geotags saving
options.

3. Select the "Azimuth Only" menu item.
The R&S Spectrum Rider opens an input field to change the azimuth (the GPS
data itself is not changed). Note that the azimuth line is updated in real time when
you change its angle.

Perform triangulation

Triangulation is performed to calculate and determine the source of interference.

1. Select "GPS Position" softkey.

2. Select "GPS Position List" softkey.
The R&S Spectrum Rider opens the "GPS position list" dialog box.

3. Select two or three geotags and display them on the map.
See Figure 11-7.

4. Select "GPS Position" softkey.

5. Select "Triangulation" softkey.
The R&S Spectrum Rider calculates the intersection point of the geotags you have
selected. The result is displayed on the map as a dot that is surrounded by a circle.
See Figure 11-2.
By default, the dot and circle are blue. However, you can assign a different color to
the triangulation results. See "Default behavior of geotags in triangulation "
on page 262.

Triangulation & (il
GPs N1°20°17.178" [E103°57'53.364" Alt. 76.6 m Satellites 12 217712016

943
TRIANG N 1° 20" 27.901" E 103°57'51.948" £512m Incl.Pos: 7,8,10
REF

Power -759dBm Dist Freq 2GHz -20 dBm

Tampinestg

-20.0

1= ATT
Tampitiesd, = 5 oo | 0dB

SWT
100 ms

Display

Figure 11-7: Triangulation result

User Manual 1321.1011.02 — 11 274



R&S®Spectrum Rider FPH Interference Analyzer

Working with Maps

Adding the triangulation result to the GPS position list

1. Select "GPS Position" softkey.

2. Select "Save" softkey.
The R&S Spectrum Rider opens a submenu to select the different geotags saving
options.

3. Select the "Triangulation" menu item.
The R&S Spectrum Rider opens an input field to enter a name and description for
the triangulation geotag.

4. Enter a name and description.

5. Select the "Save" button to save the new geotag.
The R&S Spectrum Rider creates a geotag in the "GPS Position List".
For more information on the "GPS Position List", see "Managing geotags"
on page 270.

11.3.5.3 Indoor Mapping

When you enter the "Indoor Mapping" application, the R&S Spectrum Rider always
shows the signal strength at the top of the display or in the power bar at the left side of
the display. See Figure 11-1.

The method to collect data in the indoor mapping is similar to that of collecting geotags
in large-scale map mode.

When you perform a measurement at a particular spot on the map, the application cre-
ates a tag (represented by a colored dot) and draws it on the map at your current loca-
tion. The color of the dot represents the signal strength received at that location, see
Chapter 11.3.3.5, "Selecting Colors for Map Locations", on page 262.

Creating tags

You can create a tag on any place of the map. To do so, you first have to move the
cross-hairs on the map display to the position you are currently at. For more informa-
tion, see Chapter 11.3.3.4, "Aligning the Indoor Mapping Mode", on page 261.
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Figure 11-8: Tags on indoor mapping

When the cross-hairs is at the correct location, proceed as follows to save the mea-
sured data.

1. Press the rotary knob to confirm the measured data.
The R&S Spectrum Rider creates a tag at your current position, represented by a
colored dot on the map. This tag is saved to the "Indoor Position List".
Alternatively, you can do the following option to save the measured data.

2. Press [MEAS] key.

3. Select "Indoor Position" softkey.
The R&S Spectrum Rider opens a submenu to select the different geotags saving
options.

4. Select "Capture Position" softkey.
The R&S Spectrum Rider creates a tag in the "Indoor Position List".
See "Managing tags" on page 276.

Managing tags

The application features an "Indoor Position List" that allows you to manage and edit
tags in the list. The "Indoor Position List" contains all the tags that you have created.

1. Press [MEAS] key.
2. Select "Indoor Position" softkey.

3. Select the "Indoor Position List" menu item.
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The R&S Spectrum Rider opens a dialog box which contains a list of tags that you
have saved. In this list, the R&S Spectrum Rider shows some basic information
about the geotag.

Signal Strength Mapping Indoor

=
=

Include Latitude Longitude Level Name

N0°0'1.51598" E0°0'052142" -76.7 dBm
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N 0° 0" 1.99878" E0°0'0.92697" -76.7 dBm
N0°0'2.0 E0°0'3.32165" -76.6 dBm
N0° 0' 2.62642" E0° 0' 3.46649" -76.7 dBm
N 0° 0" 2.44296" E 0° 0' 2.66504" -76.7 dBm
N0° Q' 2.57814" E0° 0'1.63668" -76.6 dBm
N 0° 0" 0.42969" E0°0' 1.39046" -76.6 dBm
N0° 0' 1.64634" E0° 0'2.08569" -61.3 dBm
N0° Q' 1.10561" E0°0'1.57875" -61.6 dBm
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N0° Q' 1.16837" E 0° 0’ 0.8835: -61.7 dBm
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For information of the items in the "Indoor Position List", see Figure 11-5.

To view the complete information of the list:

1. Select one tag in the list.

2. Select "View" softkey.
The R&S Spectrum Rider displays the complete information of the tag.
In addition to the signal information, the details of the tag also contain information
about the measurement. This information includes, for example, the frequency,
measured level or time of the measurement.

The R&S Spectrum Rider allows you to change the name and description anytime you
want. All other tag information is unchangeable after saved.

> Select "Edit" softkey.
The R&S Spectrum Rider opens input fields to change the name and description of
the location.

Displaying tags

A tag is represented by a dot on the map. You can add or remove tags as you like.

1. Select "Indoor Position" softkey.

The R&S Spectrum Rider opens a submenu to select the different tag saving
options.
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2. Select the "Indoor Position List" menu item.
3. Select the tag you want to remove or includes.

4. Select "Include" softkey.
The R&S Spectrum Rider unchecks / checks the checkbox at the "Include" column
and removes / adds it on the map

Saving measurement data

When you are done with the measurement, you can save the measurement data in
a .gpx file for later evaluation in the R&S InstrumentView or other applications like
Google Earth.

1. Press [MEAS] key.
2. Select "Indoor Position" softkey.

3. Select the "Save Results" menu item.
The R&S InstrumentView stores the measurement data in a GPX file (it does not
matter if you have specified any GPS data in your map). When you are done with
the measurement, you can save the measurement data in a . gpx file for later eval-
uation in the R&S InstrumentView or other applications like Google Earth.

Restoring measurement data previously recorded

In the same way, you can also restore a GPX file that you have saved previously.

1. Press [MEAS] key.
2. Select "Indoor Position" softkey.

3. Select the "Select GPX File" menu item.
The R&S Spectrum Rider restores the measurement data saved in the selected
GPX file. You can then add or remove tags as required.
If you have specified the GPS reference points for the indoor map, you can also
load the measurement data into a different map. (For example, a larger scale floor
plan of a building or embed the indoor data into an outdoor map).
To do so, load a different map via the "Map" softkey and load the corresponding
GPX data. If the map and GPX data are not compatible, the R&S Spectrum Rider
will not display the measurement data stored in the GPX file.
Note that you have to load the map first before restoring the GPX file.
If the GPX data is not compatible with the currently displayed map or does not con-
tain any GPS information, the R&S Spectrum Rider shows a corresponding mes-
sage.

11.3.6 Analyzing Geographic Data

The R&S InstrumentView software package provides an interface that allows you to
export and review your recorded data with Google Earth. This interface trans-
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forms . gpx files into ".kmz" files (required by Google Earth). It also contains a plug-in
that illustrates the signal levels measured at the GPS coordinates that you have added
to the . gpx file.

For more information on the conversion of . gpx file to ".kmx" files, see "GPX Conver-
sion" in the R&S InstrumentView.

11.3.7

Figure 11-9: Combination of multiple GPS lists

Analyzing Indoor Data

Include Latitude Longitude Level Name Description
17 19.4395' N 1037 56.1076' E -53.4 dBm
1° 20.6597' N 1037 56.2003' E -57.4 dBm
1°19.9853' N 103° 54.8356' E -76.5 dBm
1°19.2593'N 1037 55.4794' E -19 dBm
17 20.5104' N 1037 55.5305' E -51.9 dBm
1° 20.0625' N 1037 56.6947' E -76.6 dBm
1°19.1043' N 103° 56.7565' E -76.6 dBm
1°19.6146' N 1037 57.1891" E -58.1 dBm
|:| 17 24.0267' N 1037 53.7078' E -76.5 dBm
1°20.3283'N 1037 57.8650' E -76.2 dBm rs ref
1° 20.0033' N 103°57.7517" E -76.5 dBm cbp
1°19.9950' N 103°58.2133'E -76.4 dBm goodyear-co
|:| 17 20.3283' N 1037 57.8650' E -54.2 dBm rs
1°20.2911'N 1037 57.8805' E -62.1 dBm
1°19.9950' N 103°58.2133'E -75.4 dBm Goodyear

The R&S InstrumentView software package provides an interface that allows you to
export and review your recorded data with external tools. This interface transforms the
measurement data into an image or a CSV file. For more information on the indoor
data analysis tool, see "Map Anaylsis" in the R&S InstrumentView.

When you add GPS reference information to the indoor map, it is also possible to
export the data collected indoors as a . kmz file and import it into Google Earth. For
more information, see Chapter 11.3.6, "Analyzing Geographic Data", on page 278.
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Figure 11-10: Indoor mapping with signal strength and indices displayed.
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®

12.1

12.1.1

Selecting the Measurement Mode

Receiver Mode

R&S Spectrum Rider option

R&S FPH-K43 (order number: 1321.0621.02) option is required to operate the R&S
Spectrum Rider in the receiver mode.

Equipped with firmware option R&S FPH-K43, you can perform receiver and channel
measurements (or scans) with your R&S Spectrum Rider.

In receiver mode, the R&S Spectrum Rider measures the power level of a particular
frequency or a customized set of frequencies instead of sweeping over (parts of) the
frequency spectrum. The R&S Spectrum Rider shows the scan results in result dis-
plays that have been designed for such measurement tasks.

The receiver mode also adds the necessary functions like bandwidths or detectors to
perform measurements according to CISPR.

By default, the R&S Spectrum Rider is in the last operating mode after you have turned
it on. To switch to the receiver mode from another operating mode, proceed the follow-

ing:

1. Press [MODE] key.

2. Select "Receiver" softkey.
The R&S Spectrum Rider starts the receiver mode in single frequency measure-

ment mode.
Selecting the Measurement MOde..........cueiiiiiiiiiii e 281
Configuring Measurements in Receiver Mode...........coooiiecciiiieiiieiee e, 288

Selecting the Measurement Mode

In receiver mode, the R&S Spectrum Rider features two measurement modes.

® Fixed Frequency / Channel
® Frequency Scan / Channel Scan

Fixed measurement mode is designed for measurements on single frequencies. Scan
measurement mode performs scans on a defined set of frequencies.

e Performing Single Frequency Measurements. .........cccccveeereriiiiccciiiieeeeee e e 281
o Performing FreqUENCY SCaNS.........iiiiiiiiiiiie e 285
Performing Single Frequency Measurements

The R&S Spectrum Rider shows the result of the single frequency measurement in a
result display that contains three main elements.

User Manual 1321.1011.02 — 11 281



R&S®Spectrum Rider FPH Receiver Mode

Selecting the Measurement Mode

1. Measurement (or receive) frequency
2. Power level measured at the receive frequency

3. Horizontal bargraph that graphically represents the currently measured power
level.

In the default state, the R&S Spectrum Rider performs the measurement on a single
receive frequency. If it instead shows the result display for a frequency scan, you can
access the single frequency result display manually.

1. Press [MEAS] key.

2. Select "Fixed Freq" softkey.

The R&S Spectrum Rider shows the result display for single frequency measurements.

&> Receiver Mode @) 41T
Upper Limit Threshold -68 dBm 30/6/2016
Lower Limit Threshold -83 dBm 1349
REF 9
-20 dBm

ATT
0dB

PA

Max Peak '64-3 dBm ° RBW i

3 MHz

ST

- 100 ms
-1200 1100 -1000 900 -80.0 -70.0 -60.0 -500 -40.0 =300 -20.0

@

Freq 2 GHz > t Max Peak Trig Free o@Se
Fixed Freq (17 Freq Scan Reset Peak Hold  Isotropic Antenna

= Operating mode

= Measurement result view

= Parameter view

= Corresponding power level of the receiver frequency
= Maximum hold power level of the receiver frequency
= Refresh button to refresh peak hold power level of the receiver frequency
= Bargraph

= Maximum hold power level indicator

= Upper limit threshold indicator

10 = Lower limit threshold indicator

11 = Configuration overview

12 = Receiver softkey menu
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12.1.1.1 Defining the Receive Frequency

@ Channel frequency scan
The R&S Spectrum Rider performs a scan of maximum 711 sweep points across the
spectrum span.

In single frequency measurement mode, the R&S Spectrum Rider determines the
power level of a single frequency only. The available frequency range depends on the
R&S Spectrum Rider that you are using.

1. Press [FREQ)] key.
2. Select "Frequency" softkey.
The R&S Spectrum Rider opens an input field to define the frequency input.

For a quick change of frequencies with the rotary knob, define a frequency stepsize.

1. Select "Freq Step" softkey.
The R&S Spectrum Rider opens a submenu that contains possible step sizes. See
Chapter 6.2.2.2, "Defining a Frequency Step Size", on page 174.

2. Select the step size you need from the menu.
The R&S Spectrum Rider adjusts the step size accordingly.

For measurements on systems that use channels instead of single frequencies, you
can also load a channel table and measure the channel power. See Chapter 6.3,
"Working with Channel Tables", on page 209.

1. Select "Freq Mode" softkey.
The R&S Spectrum Rider opens a submenu that contains the channel menu items.

2. Select the "Channel Downlink" or "Channel Uplink" menu item.
The R&S Spectrum Rider opens the "File Manager" dialog to select a channel
table.

3. Select one of the available channel tables.

12.1.1.2 Customizing the Bargraph Aspects

The bargraph is a graphical representation of the power level with one dimension, the
power level of the receive frequency. The R&S Spectrum Rider provides several ways
to customize the aspects of the bargraph.

Selecting the unit

By default, the unit the R&S Spectrum Rider uses in receiver mode for the measured
power levels in general is dBuV. In addition to dBuV, the receiver mode provides other
units as well.
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1. Press [AMPT] key.

2. Select "Unit" softkey.
The R&S Spectrum Rider opens a submenu that contains the possible units for
selection.

3. Select the unit.

Defining the bargraph scale
The scale of the bargraph is defined by the reference level and level range.

The reference level is the maximum power level that the bargraph displays. You should
set the reference level in a way that the signal level does not exceed the reference
level and high enough so that the signal does not disappear in the inherent noise.

1. Press [AMPT] key.

2. Select "Ref Level" softkey.
The R&S Spectrum Rider opens an input field to define the reference level.

3. Define the reference level that best fits the measurement.
In the default state, the reference level corresponds to the level at the right of the
bargraph.
The reference level position is shown by a triangle 2 in the bargraph scale label.

-1200 -1100 -1000  -90.0 -80.0 -70.0 -60.0 -50.0 -40.0 -30.0 -20.0

Bargraph icon Descriptions
Blue bar Current power level.
1 Maximum hold power level.
Red bar | The red bar shows the limit line level.
1 If the limit line is violated, the color changes to a
brighter red indicator.
Triangle n Reference power level.

You can move the reference position to another position on the scale.

1. Press [AMPT] key.

2. Select "Range / RefPos" softkey.
The R&S Spectrum Rider opens a submenu that contains the range and reference
position for selection.

3. Select the "Ref Position" menu item.
The R&S Spectrum Rider opens an input field to define the reference position.

4. Enter the number of the grid line you want the reference level to be at.
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The range is from 0 to 10, where "0" corresponds to the left side of the bargraph
and "10" corresponds to the right side of the bargraph.

You can also select the level range that the bargraph covers. In the default state, the
bargraph covers 100 values of the unit you have selected (e.g. 100 dBuV).

1. Select "Range / RefPos" softkey.
The R&S Spectrum Rider opens a submenu that contains the range and reference
position for selection.

2. Select the "Range 100dB" menu item.
The R&S Spectrum Rider opens an input field to define the level range.

3. Select the level range.

12.1.2 Performing Frequency Scans

Compared to single frequency measurements, frequency scans perform a measure-
ment on a particular set of receive frequencies. The scan measures only those fre-
quencies that are defined in the frequency range. The space between the receive fre-
quencies is not considered in the measurement.

The R&S Spectrum Rider shows the results for a frequency scan in a graphical result
display. The horizontal axis in that display represents the frequency spectrum covered
by the scan. The vertical axis represents the power levels.

The power levels for each frequency contained in the scan are represented by a verti-
cal line at the receive frequencies that have been measured. This type of display
emphasizes the fact that the scan measures single receive frequencies only and not
the frequencies between those receive frequencies.

1. Press [MEAS] key.

2. Select "Freq Scan" softkey.
The R&S Spectrum Rider shows the scan result display. See Figure 12-1.
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Figure 12-1: Frequency scan measurement

1 = Operating mode

2 = Measurement result view

3 = Parameter view

4 = Marker

5 = Refresh button to refresh peak hold power level of the receiver frequency
6 = Upper limit threshold indicator

7 = Lower limit threshold indicator

8 = Scan results
9 = Configuration overview
10 = Receiver softkey menu

While scanning, the R&S Spectrum Rider indicates the current measured frequency
with a triangle icon, DU at the x-axis of the measurement diagram.

Selecting the trace style

The trace style defines the way the trace looks.

1. Press [TRACE] key.

2. Select "Trace Style" softkey.
The R&S Spectrum Rider opens a submenu that contains the trace style for selec-
tion.

3. Select the trace style you prefer from the menu.

The R&S Spectrum Rider provides two trace styles in receiver mode.

® "Lines"
The "Lines" trace style shows a vertical line for each receive frequency as descri-
bed above.

® "Polygon"
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The "Polygon" trace style shows the trace as a continuous, horizontal line. The
gaps between the actual measurement frequencies are interpolated.

12.1.2.1 Defining the Scan Range

The scan range defines the frequency range that the scan takes place in. Therefore,
you have to define a start and stop frequency for the scan range and a scan step size.
The step size defines the (equidistant) space between the receive frequencies and
thus, in combination with the start and stop frequency, the number of receive frequen-
cies considered in the scan.

Example:

If you define a scan range from 100 MHz to 200 MHz with a step size of 10 MHz, the
receive frequencies that are analyzed are 100 MHz, 110 MHz, 120 MHz, ..., 200 MHz.
Overall, this scan range defines a set of 11 receive frequencies.

1. Press [FREQ] key.

2. Select "Start Freq" softkey.
The R&S Spectrum Rider opens an input field to define the start frequency.

3. Enter the frequency you want the scan to start at.

4. Select "Scan Stop" softkey.
The R&S Spectrum Rider opens an input field to define the stop frequency.

5. Enter the frequency you want the scan to stop at.

6. Select "Scan Step" softkey.
The R&S Spectrum Rider opens an input field to define the scan step frequency.

7. Enter the step size you want to apply. The R&S Spectrum Rider starts the scan
when you have finished defining the scan range.

Performing a channel scan

Instead of a frequency scan, you can also perform a channel scan. A channel scan is
based on the contents of a channel table. If there are measurements based on a chan-
nel table, the set of receive frequencies (or channels) is defined in a channel table.

In a channel table, you can define the receive frequencies as you wish. The number of
receive frequencies depends on the number of channels included in the channel table
and there may even be gaps between the receive frequencies.
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Figure 12-2: Channel scan

1. Press [FREQ] key.

2. Select "Freq Mode" softkey.
The R&S Spectrum Rider opens a submenu containing the different channel
options for selection.

3. Select the "Channel Downlink" or "Channel Uplink" to define the channel table.

The R&S Spectrum Rider opens a dialog box to select the channel table.

For more information on working with channel tables, see Chapter 6.3, "Working with
Channel Tables", on page 209.

12.1.2.2 Using Markers

The scan measurement in receiver mode features the same marker functionality as
that in spectrum mode.

For more information, see Chapter 6.2.7.1, "Using Markers and Deltamarkers",
on page 195.

12.2 Configuring Measurements in Receiver Mode

In addition to the single frequency measurement and the scan measurement, the
receiver mode also adds features in accordance with EMI measurements.

e Selecting Detectors for EMI Measurements...........ooooioiicciiiiiiiieeee e 289
e Selecting the Measurement Bandwidths for EMI Measurements.............cccccee.... 290
o Defining the Measurement TIME.......cccooiiiiii i 290
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Selecting Detectors for EMI Measurements

Max Peak
If the max peak detector is active, the R&S Spectrum Rider displays only the maxi-
mum power of the signal that was measured during the measurement time.

Average

If the average detector is active, the R&S Spectrum Rider calculates and displays
the (linear) average power of the signal that was measured during the measure-
ment time.

RMS
If the RMS detector is active, the R&S Spectrum Rider calculates and displays the
RMS power of the signal that was measured during the measurement time.

Quasi Peak

If the quasi peak detector is active, the R&S Spectrum Rider evaluates the signal in
a way that complies to the requirements defined by CISPR16.

It is designed for EMI measurements and especially useful for the evaluation of
pulse shaped spurious emissions.

When you use the quasi peak detector, the R&S Spectrum Rider uses a particular
evaluation curve or bandwidth depending on the CISPR band.

— CISPR band A (frequencies from 9 kHz to 150 kHz): 200 Hz bandwidth
— CISPR band B (frequencies from 150 kHz to 30 MHz): 9 kHz bandwidth

— CISPR band C/D (frequencies from 30 MHz to 1 GHz): 120 kHz bandwidth
Note: Frequencies below 9 kHz and above 1 GHz are not allowed with "Auto
CISPR BW". The R&S Spectrum Rider uses "Manual CISPR BW". With "Man-
ual CISPR BW", you can input the CISPR bandwidth.

Bandwidth selection for the quasi peak detector

If you select the quasi peak detector, the R&S Spectrum Rider automatically selects a
6 dB filter bandwidth depending on the measurement frequency.

If you select a 3 dB bandwidth while using the quasi peak detector, the R&S Spectrum
Rider deactivates the quasi peak detector.

Press [TRACE] key.

Select "Detector" softkey.
The R&S Spectrum Rider displays the submenu to select the trace detector.

Select the detector.
See Chapter 6.2.6.2, "Selecting the Detector", on page 191
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Selecting the trace mode and working with memory traces

For more information on trace modes and memory traces, see Chapter 6.2.6.1,
"Selecting the Trace Mode", on page 190 and Chapter 6.2.6.4, "Working with Memory
Traces", on page 194.

12.2.2 Selecting the Measurement Bandwidths for EMI Measurements

The receiver mode adds 6 dB resolution bandwidths to the 3 dB resolution bandwidths
already available in other operating modes. The 6 dB bandwidths are special band-
widths that are necessary for measurements according to CISPR16.

If automatic selection of the CISPR bandwidth is on, the R&S Spectrum Rider selects
an appropriate CISPR bandwidth, depending on the receive frequency.

® Frequencies from 9 kHz to 150 kHz: 200 Hz CISPR bandwidth
® Frequencies from 150 kHz to 30 MHz: 9 kHz CISPR bandwidth
® Frequencies from 30 MHz to 1 GHz: 120 kHz CISPR bandwidth

You can also select a 3 dB or 6 dB bandwidth manually.

1. Press [BW] key.
2. Select "Manual RBW" softkey to select a 3 dB bandwidth.

3. Alternatively, select "Manual CISPR BW" softkey to select a 6 dB bandwidth.
The R&S Spectrum Rider opens an input field to define the CISPR bandwidth.

4. Select the bandwidth with the rotary knob or by entering the corresponding num-
ber.

5. Select "Auto CISPR BW" to select the 6 dB bandwidth automatically according to
the list above.

12.2.3 Defining the Measurement Time

The measurement time is the time that the R&S Spectrum Rider collects data at each
measurement frequency to calculate the results for that frequency according to the
detector you have selected.

You can define a measurement time between 5 ms and 1000 s.

1. Press [SWEEP] key.

2. Select "Meas Time" softkey.
The R&S Spectrum Rider opens an input field to define the measurement time.

3. Define the measurement time.
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Selecting the scan mode

When you enter the receiver mode, the R&S Spectrum Rider repeatedly measures the
receive frequency or set of frequencies over the measurement time you have defined.
If you want to perform a single measurement or scan only, select single scan mode.

1. Press [SWEEP] key.
2. Select "Single Scan" softkey to perform a single scan or measurement.

3. Select "Cont Scan" softkey to perform a continuous scan or measurement.

When you select single scan mode, the R&S Spectrum Rider performs the measure-
ment once over the measurement time and then stops. In case of frequency scans, the
R&S Spectrum Rider performs one measurement on each receive frequency in the
scan range over the measurement time and stops when it has measured all frequen-
cies that are part of the scan range.

12.2.4 Working with Traces

In Receiver mode, the R&S Spectrum Rider provides several ways to configure the
trace display, like the trace mode or trace mathematics.

For more information, see

® Chapter 6.2.6.1, "Selecting the Trace Mode", on page 190
® Chapter 6.2.6.3, "Working with a Second Trace", on page 193
® Chapter 6.2.6.4, "Working with Memory Traces", on page 194
® Chapter 6.2.6.5, "Using Trace Mathematics", on page 194
® Chapter 12.1.2, "Performing Frequency Scans", on page 285

12.2.5 Using Transducers

For more information, see Chapter 6.4, "Using Transducer Factors", on page 210.

12.2.6 Using Limit Lines

For more information, see Chapter 6.2.9, "Using Limit Lines", on page 206.

12.2.7 Using Isotropic Antenna

For more information, see Chapter 6.1.10, "Using Isotropic Antennas”, on page 165.
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12.2.8 Save measurements

The R&S Spectrum Rider is able to save both single frequency measurement and fre-
quency scan measurement if you are using the "Save on Event" functionality. Depend-
ing on the trigger event (time, limit failure, distance, every sweep event), screenshots
with measurement of the receiver mode are saved for further analysis.

For more information, see Chapter 4.7, "Saving On Events", on page 102.
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13 Remote Commands

13.1

The commands required to perform measurements in the Spectrum application in a
remote environment are described here.

o Interfaces and ProtOCOIS. ......uiuuiiiiiiiiee e 293
e Setting Up the Remote Control Connection............uvieieccciiiiiieieeeeee e, 296
e Instrument Model and Command ProCesSing.........uuuuiuuucciiiieieieieieeeeeeeeeeeeeeeeeeenens 297
e SCPI Command Structure and SYNtaX..........oeeeeeieiiiiiiiiiiiiiieeee e 300
e Command Sequence and Command Synchronization...........ccccccccevieeiiiiiiicccnns 309
e Remote Control - COMMANAS.......ccuuiiiiiiiieeee e e e e e e e e 309

Interfaces and Protocols

The R&S Spectrum Rider supports two different interfaces for remote control.

® | AN Interface: The protocol is based on TCP/IP and supports the VXI-11 standard
® USB Interface

The connectors are located at the side of the instrument and permit a connection to a
controller for remote control via a local area network (LAN) or directly via USB.

SCPI

SCPI (Standard Commands for Programmable Instruments) commands - messages -
are used for remote control. Commands that are not taken from the SCPI standard fol-
low the SCPI syntax rules. The instrument supports the SCPI version 1999. The SCPI
standard is based on standard IEEE 488.2 and aims at the standardization of device-
specific commands, error handling and the status registers. The tutorial "Automatic
Measurement Control - A tutorial on SCPI and IEEE 488.2" from John M. Pieper (order
number 0002.3536.00) offers detailed information on concepts and definitions of SCPI.

The requirements that the SCPI standard places on command syntax, error handling
and configuration of the status registers are explained in detail in the following sec-
tions. Tables provide a fast overview of the bit assignment in the status registers. The
tables are supplemented by a comprehensive description of the status registers.

VISA

VISA is a standardized software interface library providing input and output functions to
communicate with instruments. The 1/0O channel (LAN or USB) is selected at initializa-
tion time by means of a channel-specific resource string. For more information about
VISA refer to its user documentation.

The programming examples for remote control, are all written in Microsoft® VISUAL
BASIC®. Access to the VISA functions require the declaration of the functions and
constants before their use in the project. This can be accomplished either by adding
the modules VISA32.BAS and VPPTYPE.BAS or a reference to the VISA32.DLL to the
project.
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WISA Library

Location:  C:YWIRMNTYSystem32 visa3z. dil
Language: Standard

The modulesVISA32.BAS and VPPTYPE.BAS can be found in the following location:
<VXIpnpPath>\WinNT\Include (typically C:\VXlpnp\WinNt\Include).

Resetting the R&S Spectrum Rider

Manual operation is designed for maximum possible operating convenience. In con-
trast, the priority of remote control is the "predictability” of the device status. Therefore,
control programs should always define an initial device status (e.g. with the command
*RST) and then implement the required settings.

LAN Interface

To be integrated in a LAN, the instrument is equipped with a standard LAN interface,
consisting of a connector, a network interface and protocols (VXI-11).

Instrument access via VXI-11 is usually achieved from high level programming plat-
forms by using VISA as an intermediate abstraction layer. VISA encapsulates the low
level VXI-11 (LAN) or USB function calls and thus makes the transport interface trans-
parent for the user. The necessary VISA library is available as a separate product. For
details, contact your local R&S sales representative.

USB Interface

For remote control via the USB connection, the PC and the instrument must be con-
nected via the USB interface. The required driver comes with the R&S InstrumentView
software package and is automatically installed on the PC with the software package.

The driver addressed the instrument via the USB interface with the fix IP address
172.16.10.10.

In addition, a remote control connection via the SCPI interface requires the VISA
library to be installed on the PC.
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13.1.3 Protocols

VXI-11 Basics

The VXI-11 standard is based on the ONC-RPC protocol which in turn relies on TCP/IP
as the network/transport layer. The TCP/IP network protocol and the associated net-
work services are preconfigured. TCP/IP ensures connection-oriented communication,
where the order of the exchanged messages is adhered to and interrupted links are
identified. With this protocol, messages cannot be lost.

Remote control of an instrument via a network is based on standardized protocols
which follow the OSI reference model (see Fig. below).

Application SCPI
Presentation XDR (VXI-11)
Session ONC-RPC
Transport TCP / UDP
Network IP

Figure 13-1: Example for LAN remote control based on the OSI reference model

Based on TCP/UDP, messages between the controller and the instrument are
exchanged via open network computing (ONC) - remote procedure calls (RPC). With
XDR (VXI-11), legal RPC messages are known as VXI-11 standard. Based on this
standard, messages are exchanged between the controller and the instrument. The
messages are identical with SCPI commands. They can be organized in four groups:

® Program messages (control command to the instrument).

® Response messages (values returned by the instrument).

® Service request (spontaneous queries of the instrument).

® | ow-level control messages (interface messages).

A VXI-11 link between a controller and an instrument uses three channels: core, abort

and interrupt channel. Instrument control is mainly performed on the core channel (pro-
gram, response and low-level control messages). The abort channel is used for imme-
diate abort of the core channel; the interrupt channel transmits spontaneous service

requests of the instrument. Link setup itself is very complex. For more details, refer to
the VXI-11 specification.

User Manual 1321.1011.02 — 11 295



R&S®Spectrum Rider FPH Remote Commands
Setting Up the Remote Control Connection

[~ ™ Core channel” ~ "\
/ (program, response, |
f control messages) \
Instrument 1—¢u ~ ~ “Abor channdl (abart) ?—p Controller
"'\'l IIII.-
Y |
\ i
——— —»

Interrupt channel
(service request)

Figure 13-2: VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the
network. In the instrument, the individual controllers are clearly distinguished. This dis-
tinction continues up to the application level in the controller, i.e. two applications on a
computer are identified by the instrument as two different controllers.

v Controller

Instrument = —— » Controller

—
—a Controller

Figure 13-3: Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates
access to the instrument of several controllers.

13.2 Setting Up the Remote Control Connection

13.2.1 Preparing for Remote Control
The short and simple operating sequence below shows how to put the instrument into
operation and quickly set its basic functions. The current IP address for LAN operation
is shown in the SETUP — Instrument Setup Menu. In case of USB connection, the IP
address is fixed to 172.16.10.10.
Refer Chapter 3.2.8, "Connecting the R&S Spectrum Rider to a PC", on page 69 for
instructions on how to change the IP address.

® Connect the instrument to the LAN or directly to the controller via USB.

® Switch on the instruments.

® \Write and start the following program on the controller:
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status = viOpenDefaultRM(defaultRM)

'open default resource manager

— status = viOpen (DefaultRM, "TCPIP::172.16.10.10", 0, O,
vi)
'in case of USB connection

— status = viopen (DefaultRM, "TCPIP::xxx.xxx.xxx.xxx", 0, 0,
vi)
'in case of a LAN connection, with xxx.xxx.xxx.xxx = |IP address

— cmd = "*RST;*CLS"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'reset instrument and clear status registers

— cmd = "FREQ:CENT 100MHz"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set center frequency to 100 MHz

— cmd = "FREQ:SPAN 10MHz"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set span to 10 MHz

— cmd = "DISP:TRAC:Y:RLEV -10dBm"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set reference level to -10 dBm

— viclose vi

— viclose default RM

The instrument now performs a sweep in the frequency range of 95 MHz to 105 MHz.

Changing the IP Address

In order to operate the instrument via remote control, it must be accessed via LAN (IP
address) or USB (fixed IP address). If the factory-set remote control address does not
fit in the network environment, it can be changed.

Refer Chapter 3.2.8, "Connecting the R&S Spectrum Rider to a PC", on page 69 for
instructions on how to change the IP address.

13.3 Instrument Model and Command Processing

The block diagram in Figure 13-4 shows how SCPI commands are serviced in the
instrument. The individual components work independently and simultaneously. They
communicate with each other by means of so-called "messages".
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USE interface Input unit with
Ethernet input buffer
Command
recognition
I_nstrurnent .
seftings database Status reporting
Instrument — system
hardware
USE interface Cutput unit with
Ethernet output buffer
Figure 13-4: Instrument model in the case of remote control
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e Data Base and Instrument Hardware...............ooovuiiiiiiiiiieeieeeecceeeeeeeeee e, 299
o Status Reporting System ... .o e 299
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Input Unit

The input unit receives commands character by character from the controller and col-
lects them in the input buffer. The input unit sends a message to the command recog-
nition as soon as the input buffer is full or as soon as it receives a delimiter, <PRO-
GRAM MESSAGE TERMINATOR>, as defined in IEEE 488.2, or the interface mes-
sage DCL.

If the input buffer is full, the traffic is stopped and the data received up to then are pro-
cessed. Subsequently the traffic is continued. If, however, the buffer is not yet full when
receiving the delimiter, the input unit can already receive the next command during
command recognition and execution. The receipt of DCL clears the input buffer and
immediately resets the command recognition.

Command Recognition

The command recognition analyses the data received from the input unit. It proceeds
in the order in which it receives the data. Only DCL is serviced with priority, for exam-
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ple GET (Group Execute Trigger) is only executed after the commands received
before. Each recognized command is immediately transferred to the internal instrument
settings data base but not executed immediately.

The command recognition detects syntax errors in the commands and transfers them
to the status reporting system. The rest of a program message after a syntax error is
analyzed further if possible and serviced. After the syntax test, the value range of the
parameter is checked, if necessary.

If the command recognition detects a delimiter, it passes the command to an execution
unit that performs the instrument settings. In the meantime, the command recognition
is ready to process new commands (overlapping execution). A DCL command is pro-
cessed in the same way.

Data Base and Instrument Hardware

Here the expression "instrument hardware" denotes the part of the instrument fulfilling
the actual instrument function - signal generation, measurement etc. The controller is
not included. The term "data base" denotes a database that manages all the parame-
ters and associated settings required for setting the instrument hardware.

Setting commands lead to an alteration in the data set. The data set management
enters the new values (e.g. frequency) into the data set, however, only passes them on
to the hardware when requested by the command recognition. This only takes place at
the end of a program message.

The data are checked for compatibility with the current instrument settings before they
are transmitted to the instrument hardware. If the execution is not possible, an "execu-
tion error" is signaled to the status reporting system. The corresponding settings are
discarded.

Before passing on the data to the hardware, the settling bit in the STATus:OPERation
register is set (refer to section "STATus:OPERation Register" on page 491). The hard-
ware executes the settings and resets the bit again as soon as the new state has set-
tled. This fact can be used to synchronize command servicing.

Queries induce the data set management to send the desired data to the output unit.

Status Reporting System

For detailed information, refer to Status Reporting System.

Output Unit

The output unit collects the information requested by the controller, which it receives
from the data base management. The output unit processes the information according
to the SCPI rules and makes it available in the output buffer.

If the instrument is addressed as a talker without the output buffer containing data or
awaiting data from the data base management, the output unit sends error message
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"Query UNTERMINATED" to the status reporting system. No data are sent to the con-
troller, the controller waits until it has reached its time limit. This behavior is defined by
IEEE 488.2 and SCPI.

SCPI Command Structure and Syntax

SCPI describes a standard command set for programming instruments, irrespective of
the type of instrument or manufacturer. The goal of the SCPI consortium is to standard-
ize the device-specific commands to a large extent. For this purpose, a model was
developed which defines the same functions inside a device or for different devices.
Command systems were generated which are assigned to these functions. Thus it is
possible to address the same functions with identical commands. The command sys-
tems are of a hierarchical structure.

SCPI is based on standard IEEE 488.2, i.e. it uses the same syntactic basic elements
as well as the common commands defined in this standard. Part of the syntax of the
device responses is defined with greater restrictions than in standard IEEE 488.2 (see
Chapter 13.4.4, "Responses to Queries", on page 308).

Remote command examples
Not all commands used in the following examples are implemented in the instrument.

e Structure of @ COMMANd........cooiiiiiiie e 300
L I = 1= 10 0= (= TS 305
e Structure of a Program MESSAQE.......ceeuuuiiiiimiuiiiiiiieieeeeeeeeee e e e e eee e e e 307
o  ResponSeSs t0 QUEIIES. ... ..uuuiieiiiiie e e e e e e e 308

Structure of a Command

The commands consist of a so-called header and, in most cases, one or more parame-
ters. Header and parameter are separated by a "white space" (ASCIl code 0 to 9, 11 to
32 decimal, e.g. blank). The headers may consist of several key words. Queries are
formed by directly appending a question mark to the header.

@  CommON COMMANGS.........ceicuiiiiiiiieeeeee e e s s e eetrreeeereeeeaaessssssarnrerereeeeaaeessaeaannnsnns 300
e Device-Specific COMMANGS..........coceiiiiiiiiiiieee e e e e e e e e 301
e Overview of Syntax Elements........coooviiiiiiicccccci e 304

Common Commands

Common commands consist of a header preceded by an asterisk "™*" and one or sev-
eral parameters, if any.
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Table 13-1: Examples

Command Operation Description
*RST RESET Resets the device.
*ESE 253 EVENT STATUS ENABLE Sets the bits of the EVENT STA-

TUS ENABLE register.

*ESR? EVENT STATUS QUERY Queries the contents of the
EVENT STATUS register.

13.4.1.2 Device-Specific Commands

L I o 1 1=T = o] 0 2 301
0 MUItIPIE KEYWOIS. .. ciiiiiiiiiiiciei et e e et s e s e e e e e e e e e e e e e e e eeeeeeeeeenens 302
®  Oplional KEYWOIS. .....uuiiiiieiiiiie e e e e e e e e e e e e e e e e eeeeeeeeeeeens 302
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®  INUMETIC SUMIXuuuttiiiiiiiiieie et e e e e e e e e s e e s te e e e e e e aaaeeesesnnnnnene 304
Hierarchy

Device-specific commands are of hierarchical structure. The different levels are repre-
sented by combined headers. Headers of the highest level (root level) have only one
key word. This key word denotes a complete command system.

Example:
SENSe

This key word denotes the SENSe command system.

For commands of lower levels, the complete path has to be specified, starting on the
left with the highest level, the individual key words being separated by a colon ":".

Example:
SENSe:FREQuency:SPAN 10MHZ

This command lies in the third level of the SENSe system. It sets the frequency span.

| SENSe |

| BANDwidth | [ FUNCtion | [FREQuency | [ DETector |

[[STARt | [ STOP | [CENTer | [ SPAN | [OFFSet |

Figure 13-5: Tree structure the SCPI command systems using the SENSe system as example
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Multiple Keywords

Some key words occur in several levels within one command system. Their effect
depends on the structure of the command, i.e. at which position in the header of a
command they are inserted.

Example:
SOURce:FM:POLarity NORMal

This command contains key word POLarity in the third command level. It defines the
polarity between modulator and modulation signal.

Example:
SOURce:FM:EXTernal :POLarity NORMal
This command contains key word POLarity in the fourth command level. It defines

the polarity between modulation voltage and the resulting direction of the modulation
only for the external signal source indicated.

Optional Keywords

Some command systems permit certain key words to be inserted into the header or
omitted. These key words are marked by square brackets in the description. The full
command length must be recognized by the instrument for reasons of compatibility
with the SCPI standard. Some commands are considerably shortened by these
optional key words.

Example:
[SENSe] :BANDwidth[:RESolution] : AUTO

This command couples the resolution bandwidth of the instrument to other parameters.
The following command has the same effect:

BANDwidth:AUTO

@ Optional keywords with numeric suffixes

Do not omit an optional keyword if it includes a numeric suffix that is relevant for the
effect of the command.

Example:
DISPlay[:WINDow<l..4>]:MAXimize <Boolean>
Command DISP:MAX ON refers to window 1.

In order to refer to a window other than 1, you must include the optional WINDow
parameter with the suffix for the required window.

DISP:WIND2:MAX ON refers to window 2.
Long and Short Form

The key words feature a long form and a short form. Either the short form or the long
form can be entered, other abbreviations are not permitted.
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Example:
STATus:QUEStionable:ENABle 1
is equivalent to

STAT:QUES:ENAB 1

@ Upper and lower case notation of commands

Upper-case and lower-case notation only serves to distinguish the two forms in the
manual, the instrument itself does not distinguish upper-case and lower-case letters.

Parameter

The parameter must be separated from the header by a "white space”. If several
parameters are specified in a command, they are separated by a comma ",". A few
queries permit the parameters MINimum, MAXimum and DEFault to be entered. Refer
to Chapter 13.4.2, "Parameters", on page 305 for a detailed description of the various
parameters.

Example:
SENSe:FREQuency:STOP? MAXimum

Response: 3.5E9
This query requests the maximal value for the stop frequency.

Special Characters

® Vertical stroke |
A vertical stroke in parameter definitions indicates alternative possibilities in the
sense of "or". The effect of the command differs, depending on which parameter is
used.

Example

— DISPlay:FORMat SINGle | SPLit
If parameter SING1e is selected, full screen is displayed, in the case of SPLit,
split screen is displayed.
A selection of key words with an identical effect exists for several commands.
These keywords are indicated in the same line; they are separated by a vertical
stroke. Only one of these keywords needs to be included in the header of the
command. The effect of the command is independent of which of the keywords
is used.

— SENSe:BANDwidth|BWIDth[:RESolution]
The two following commands with identical meaning can be created. They set
the frequency of the fixed frequency signal to 1 kHz:
SENSe:BAND 1
SENSe:BWID 1

® Square brackets [ ]
Key words in square brackets can be omitted when composing the header. The full
command length must be accepted by the instrument for reasons of compatibility
with the SCPI standards.
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Example

— [SENSe:]BANDwidth|BWIDth[:RESolution] or SENS:BAND:RES

is equivalent to
BAND

Parameters in square brackets can be incorporated optionally in the command
or omitted as well

— MMEMory:NETWork:MAP<string>,<string>[,<string>,<string>,
<boolean>]
Entries in square brackets are optional or can be omitted.

® Braces{}

Parameters in curly brackets are optional and can be inserted once or several

times, or omitted.

Example

— SENSe:LIST:FREQuency <numeric value>{,<numeric_ value>}
The following are valid commands:
SENS:LIST:FREQ 10
SENS:LIST:FREQ 10,20
SENS:LIST:FREQ 10,20,30,40

Numeric Suffix

If a device features several functions or features of the same kind, e.g. inputs, the
desired function can be selected by a suffix added to the command. Entries without
suffix are interpreted like entries with the suffix 1. Optional keywords must be specified
if they select a function with the suffix.

Example:
SYSTem:COMMunicate:SERi1ial2:BAUD 9600

This command sets the baud rate of a second serial interface.

@ Suffix counting
In case of remote control, suffix counting may differ from the numbers of the corre-
sponding selection used in manual operation. SCPI prescribes that suffix counting
starts with 1. Suffix 1 is the default state and used when no specific suffix is specified.

Some standards define a fixed numbering, starting with 0. With GSM, for instance,
slots are counted from 0 to 7. In the case of remote control, the slots are selected with
the suffixes 1 to 8. If the numbering differs in manual operation and remote control, it is
indicated with the respective command.

13.4.1.3 Overview of Syntax Elements

The following table offers an overview of the syntax elements.
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Syntax element Description

The colon separates the key words of a command.
In a program message, the separating semicolon
marks the uppermost command level.

The semicolon separates two commands within a
program message. It does not alter the path.

The comma separates several parameters of a com-

mand.
? The question mark forms a query.
* The asterisk marks a common command.
" Quotation marks introduce a string and terminate it.
# The hash symbol # introduces binary, octal, hexa-
decimal and block data.
®  Binary: #810110
®  QOctal: #07612
®  Hex: #HF3A7
" A "white space" (ASCII-Code 0 to 9, 11 to 32 deci-
mal, e.g. blank) separates header and parameter.
Parameters

For most commands, a parameter needs to be supplemented. The parameter has to
be separated from the header by a "white space".

The type of parameter required for each command and the allowed range of values are
specified in the command description.

NUMEIIC VAIUES. ... .ottt e e e ee e e e e e eeaeeeeaeees 305
Special NUMEIC ValUES. ... et 306
B0olean Parameters....... .o 306
QL2 S 306
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Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point and exponent.
Values exceeding the resolution of the instrument are rounded up or down. The man-
tissa may comprise up to 255 characters, the exponent must lie inside the value range
-32000 to 32000. The exponent is introduced by an "E" or "e". Entry of the exponent
alone is not permissible. In the case of physical quantities, the unit can be entered.
Permissible unit prefixes are G (giga), MA (mega), MOHM and MHZ are also possible),
K (kilo), M (milli), U (micro) and N (nano). If the unit is missing, the basic unit is used.

Example:
SENSe:FREQuency:STOP 1.5GHz = SENSe:FREQuency:STOP 1.5E9
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13.4.2.2 Special Numeric Values

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as special
numeric values. In case of a query, the numeric value is returned.

e MIN/MAX
MINimum and MAXimum denote the minimum and maximum value.
e DEF

DEFault denotes a preset value which has been stored in the EPROM. This value
conforms to the default setting, as it is called by the *RST command

e UP/DOWN
UP, DOWN increases or reduces the numerical value by one step. The step width
can be specified via an allocated step command for each parameter which can be
set via UP, DOWN.

® INF/NINF
INFinity, Negative INFinity (NINF) Negative INFinity (NINF) represent the numerical
values -9.9E37 or 9.9E37, respectively. INF and NINF are only sent as device
response.

e NAN
Not A Number (NAN) represents the value 9.91E37. NAN is only sent as device
response. This value is not defined. Possible causes are the division of zero by
zero, the subtraction of infinite from infinite and the representation of missing val-
ues.

Example:

Setting command: SENSe : FREQuency: STOP MAXimum
Query: SENSe: FREQuency: STOP?

Response: 3.5E9

13.4.2.3 Boolean Parameters

Boolean parameters represent two states. The ON state (logically true) is represented
by ON or a numerical value unequal to 0. The OFF state (logically untrue) is represen-
ted by OFF or the numerical value 0. The numerical values are provided as response
for query.

Example:
Setting command: CALCulate:MARKer:STATe ON
Query: CALCulate:MARKer:STATe?

Response: 1

13.4.2.4 Text
Text parameters observe the syntactic rules for key words, i.e. they can be entered

using a short or long form. Like any parameter, they have to be separated from the
header by a white space. In the case of a query, the short form of the text is provided.
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Example:

Setting command: INPut:COUPling GROund
Query: INPut:COUPling?

Response: GRO

13.4.2.5 Strings
Strings must always be entered in quotation marks (' or ").

Example:
SYSTem:LANGuage "SCPI" or SYSTem:LANGuage 'SCPI'

13.4.2.6 Block Data

Block data are a transmission format which is suitable for the transmission of large
amounts of data. A command using a block data parameter has the following structure:

Example:
HEADer :HEADer #45]108XXXXXXXX

ASCII character # introduces the data block. The next number indicates how many of
the following digits describe the length of the data block. In the example, the four fol-
lowing digits indicate the length to be 5168 bytes. The data bytes follow. During the
transmission of these data bytes all end or other control signs are ignored until all
bytes are transmitted.

13.4.3 Structure of a Program Message

A program message may consist of one or several commands. It is terminated by the
program message terminator which is the NL (New Line) character for LAN and USB
connections.

Several commands in a program message must be separated by a semicolon ";". If the
next command belongs to a different command system, the semicolon is followed by a
colon. A colon ":" at the beginning of a command marks the root node of the command
tree.

Example:

CALL InstrWrite(analyzer, "SENSe:FREQuency:CENTer 100MHz; :INPut:
ATTenuation 10")

This program message contains two commands. The first one is part of the SENSe
command system and is used to determine the center frequency of the instrument. The
second one is part of the INPut command system and sets the input signal attenuation.

If the successive commands belong to the same system, having one or several levels
in common, the program message can be abbreviated. For that purpose, the second

command after the semicolon starts with the level that lies below the common levels.

The colon following the semicolon must be omitted in this case.
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Example:

CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt 1E6; :SENSe:
FREQuency:STOP 1E9")

This program message is represented in its full length and contains two commands
separated from each other by the semicolon. Both commands are part of the SENSe
command system, subsystem FREQuency, i.e. they have two common levels.

When abbreviating the program message, the second command begins with the level
below SENSe:FREQuency. The colon after the semicolon is omitted. The abbreviated
form of the program message reads as follows:

CALL InstrWrite (analyzer, "SENSe:FREQuency:STARt 1E6;STOP 1E9")
However, a new program message always begins with the complete path.

Example:
CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt 1E6")
CALL InstrWrite (analyzer, "SENSe:FREQuency:STOP 1E9")

13.4.4 Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is
formed by adding a question mark to the associated setting command. According to
SCPI, the responses to queries are partly subject to stricter rules than in standard
IEEE 488.2.

® The requested parameter is transmitted without header.
Example
INPut:COUPling?
Response: DC

® Maximum values, minimum values and all further quantities, which are requested
via a special text parameter are returned as numerical values.
Example
SENSe:FREQuency:STOP? MAX
Response: 3.5E9

® Numerical values are output without a unit. Physical quantities are referred to the
basic units or to the units set using the Unit command.
Example
SENSe:FREQuency:CENTer?
Response: 1E6 (for 1 MHz)

® Truth values <Boolean values> are returned as 0 (for OFF) and 1 (for ON).
Example
SENSe :BANDwidth:AUTO?
Response: 1 (for ON)

® Text (character data) is returned in a short form.
Example
SYSTem:COMMunicate:SERial :CONTrol:RTS?
Response: STAN (for standard)
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13.5 Command Sequence and Command Synchronization

What has been said above makes clear that all commands can potentially be carried
out overlapping. In order to prevent an overlapping execution of commands, one of the

commands *OPC,

*OPC? or *WAI must be used. All three commands cause a cer-

tain action only to be carried out after the hardware has been set. By suitable program-
ming, the controller can be forced to wait for the respective action to occur.

For more information, see Table 13-2

Table 13-2: Synchronization using *OPC, *OPC? and *WAI

Command Action Programming the controller

*OPC Sets the Operation Complete bit | ®  Setting bit 0 in the ESE
in the ESR after all previous com- | ®  Setting bit 5 in the SRE
mands have been executed. ®  Waiting for service request

(SRQ)

*OPC? Stops command processing until | Sending *OpC? directly after the
1 is returned. This is only the command whose processing
case after the Operation Com- should be terminated before other
plete bit has been set in the ESR. | commands can be executed.

This bit indicates that the previous
setting has been completed.

*WAI Stops further command process- | Sending *WAI directly after the
ing until all commands sent command whose processing
before *WAI have been executed. | should be terminated before other

commands are executed.

For a couple of commands, the synchronization to the end of command execution is
mandatory in order to obtain the desired result. The affected commands require either
more than one measurement in order to accomplish the desired instrument setting
(e.g. auto range functions), or they require a longer period of time for execution. If a
new command is received during execution of the corresponding function, this may
either lead to either to an aborted measurement or to incorrect measurement data.

The following list includes the commands, for which a synchronization via
*QOPC, *OPC? or *WAI is mandatory:

Table 13-3: Commands with mandatory synchronization (overlapping commands)

Command

Purpose

INIT

Start measurement (sweep)

INIT:CONT OFF

Set to single sweep

CALC:MARK:FUNC:xx?

All Marker function queries

13.6

Remote Control - Commands

The following chapters provide a detailed description of all the remote control com-
mands currently available for the R&S Spectrum Rider and its firmware options.
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Each section describes the commands for one of the operating modes available in the
R&S Spectrum Rider, beginning with the description of common commands required to
operate the instrument. The structure is based on that of the R&S Spectrum Rider user
manual.

® Chapter 13.6.1, "Common Commands", on page 311

® Chapter 13.6.2, "Remote Commands of the Spectrum Analyzer", on page 314

® Chapter 13.6.3, "Remote Commands of the Analog Modulation", on page 388

® Chapter 13.6.4, "Remote Commands of the Digital Modulation", on page 402

® Chapter 13.6.5, "Remote Commands of the Power Meter", on page 422

® Chapter 13.6.6, "Remote Commands of the Receiver Mode", on page 428

Each section is subdivided into various tasks required to perform measurements with
the R&S Spectrum Rider, also based on the structure of the R&S Spectrum Rider user
manual. Some commands like those for controlling markers or configuring the fre-

quency axis are available for all operating modes. In that case, you can find a list of
these commands in the corresponding section.

@ Availability of commands
The spectrum mode is implemented in the basic unit. For the other modes, the corre-
sponding options are required.

Following the remote control commands required to perform specific measurements,
you can find a description of general commands used to set up and control basic
instrument functions. These commands are independent of the operating mode. There-
fore they are listed separately.

® Chapter 13.6.7, "File Management", on page 459

® Chapter 13.6.8, "Making and Storing Screenshots", on page 465

® Chapter 13.6.9, "Configuring Data Capture", on page 466

® Chapter 13.6.10, "Saving Events", on page 468

® Chapter 13.6.11, "Configuring the Instrument", on page 471

® Chapter 13.6.12, "Status Reporting System", on page 486

All chapters begin with a list of commands available in the context of that chapter. Fol-
lowing that list, you can find a detailed description of all the commands.

All individual descriptions contain:

® Complete notation and syntax of the command
® Description of the effects of the command

® Alist of all parameters available for that command or the type of data the com-
mand returns in case of query commands

® An example of how a program message would look like
® The *RST value

An alphabetical list of all available commands is provided at the end of this manual.
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13.6.1 Common Commands

The common commands are taken from the IEEE 488.2 (IEC 625-2) standard. A par-
ticular command has the same effect on different devices. The headers of these com-
mands consist of an asterisk "*" followed by three letters. Some of the common com-
mands refer to the Chapter 13.6.12, "Status Reporting System", on page 486.

List of Common Commands

O T 31
B ] 31
B S R 7 e e 31
13 PPN 312
5 I PP 312
FOPC ettt ettt e E e e e s h e s e s r e sae e nre e nreeeneas 312
L L I 312
L 313
FORE e 313
BRI = T 313
LN PP 313
RS PP 313
FWAL L e 314
*CLS

Clear status

Sets the status byte (STB), the standard event register (ESR) and the EVENt part of
the QUEStionable and the OPERation registers to zero. The command does not
alter the mask and transition parts of the registers. It clears the output buffer.

Usage: Setting only

*ESE <Value>
Event status enable

Sets the event status enable register to the specified value. The query returns the con-
tents of the event status enable register in decimal form.

Parameters:
<Value> Range: 0 to 255

*ESR?
Event status read

Returns the contents of the event status register in decimal form and then sets the reg-
ister to zero.

Return values:
<Contents> Range: 0 to 255
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Usage: Query only

*IDN?
Identification
Returns the instrument identification.

Return values:
<|D> "Rohde&Schwarz,<device type>,<part number>/<serial num-
ber>,<firmware version>"

Example: Rohde&Schwarz, FPH,1321.1111.02/100001,Vv2.21
Usage: Query only
*IST?

Individual status query

Returns the contents of the IST flag in decimal form. The IST flag is the status bit
which is sent during a parallel poll.

Return values:

<|STflag> 011
Usage: Query only
*OPC

Operation complete

Sets bit 0 in the event status register when all preceding commands have been execu-
ted. This bit can be used to initiate a service request. The query writes a "1" into the
output buffer when all preceding commands have been executed, which is useful for
command synchronization.

*OPT?
Option identification query

Queries the options included in the instrument. For a list of all available options and
their description, refer to the data sheet.

Return values:

<Options> The query returns a list of all installed and activated options,
separated by commas, where:
B<number> describes hardware options.
K<number> describes software options.

Example: B3,K7,K9

Usage: Query only
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*RST
Reset

Sets the instrument to a defined default status. The default settings are indicated in the
description of commands.

The command is equivalent to SYSTem: PRESet.

Usage: Setting only

*SRE <Contents>
Service request enable

Sets the service request enable register to the indicated value. This command deter-
mines under which conditions a service request is triggered.

Parameters:

<Contents> Contents of the service request enable register in decimal form.
Bit 6 (MSS mask bit) is always 0.
Range: 0 to 255

*STB?

Status byte query
Reads the contents of the status byte in decimal form.

Usage: Query only

*TRG
Trigger

Triggers all actions waiting for a trigger event. In particular, *TRG generates a manual
trigger signal. This common command complements the commands of the TRIGger
subsystem.

*TRG corresponds to the INITiate: IMMediate command.

Usage: Event

*TST?
Self-test query
Initiates self-tests of the instrument and returns an error code.

Return values:
<ErrorCode> integer > 0 (in decimal format)
An error occurred.
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0

No errors occurred.
Usage: Query only
*WAI

Wait to continue

Prevents servicing of the subsequent commands until all preceding commands have
been executed and all signals have settled (see also command synchronization and
*OPC).

Usage: Event

13.6.2 Remote Commands of the Spectrum Analyzer

This section provides a detailed description of all remote control commands required to
configure and perform measurements with the spectrum analyzer. These commands
are available in spectrum analyzer mode only.

o Configuring the HOrizontal AXiS.........ccoiiiiiiiiiiiieee e 314
e  Configuring the VErtiCal AXiS........uuueiiiiieiieiieiccciiieeieeee e e e e e e e e e s e ssnnnes 318
e Configuring the Tracking Generator............uuuuuuiiieeiiiie i e e 323
e Setting the Bandwidth.............oooiriiic s 325
e Performing and Triggering Measurements. ... 328
®  WOrking With TraCeS...cceeiieiiiiiiiieeeeeee e e e e e e e e 332
@ USING MAIKEIS....ccii i ittt e e e e e e e e e e e e e e e s e e s nnntrneeeeaaaeeeas 338
e Using Display Lines and Limit LiINES......ccouuiiiiiiiiiiiiiiiiieeeeee et 352
e Configuring and Using Measurement FUNCLIONS...........ccceeveeeeiiiiiiiccciiieeeeeee e, 359

13.6.2.1 Configuring the Horizontal Axis

The following commands configure the horizontal (frequency) axis of the active display.

@ Commands independent of the operating mode

Note that some of the commands for configuring the horizontal axis are also valid for
other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands

[SENSE:IFREQUENCY:CENTEN . c.tuuiiitieeeeiieeeet ettt e e e e e e ettt s e e e eeeraae s e e s eeeb s e e e e reansn s eeeeeesananes 315
[SENSe:]FREQUENCY:CENTEISTEP. ...t 315
[SENSe:]JFREQuUency:CENTEr:STEP:LINK. ... ...t 315
[SENSe:]JFREQUENCY:INPULMODEST .33 ... iitiiiaaeie e e e e e e e e e e e e e e e e e eeeeeeeeeeee e 316
[SENSE:]JFREQUENCY:MODE......uuuuiiiieeeieieieeeeeeeieeeeeeeeeeeeeraab b aaaaeseeeseeeaeaaaaseeeeeeeereeeens 316
[SENSE: JFREQUENCY:OFFSEL.ccuuuiiiiiiieiiiieieeieeiiiie e e e e etie s e e e eeetee e e e s e et e e e e e seast s eeeseerananss 317
[SENSE:JFREQUENCY:SPAN. .. .cottiiiitiiieitiie st ettt e e s et ttae s e e e e eab e s e e e etaan s e e e eeetaeeeaeeansanns 317
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[SENSe:]FREQUENCY:SPAN:AUTO. ...ttt ettt et e e e et e e e e e enaas 317
[SENSe:JFREQUENCY:SPAN:FULL.. ...ceiiie ettt e e e e e e 317
[SENSE: ]FREQUENCY:STARL....ciitiiitiitititieieaeieeeeeeeeeaeeeeeee et eeeeeeeearabar— e aeaeaaaaaaaases 317
[SENSE: JFREQUENCY:STOP. .. .uiiiiiiiiiiieeeeeee ettt e e e e e s e e e e aeaaeaeeeeeeeeeeeseseseerananas 318

[SENSe:]JFREQuency:CENTer <CenterFrequency>
This command defines the center frequency of the R&S Spectrum Rider.

In spectrum analyzer mode, the command also defines the measuring frequency for
time domain measurements (span = 0).

Parameters:
<CenterFrequency> Range: Depends on the operating mode and is specified in
the data sheet.
*RST: fmax /2 with fmax = maximum frequency
Default unit: MHz
Example: FREQ:CENT 100MHz

Defines a center frequency of 100 MHz.

[SENSe:]JFREQuency:CENTer:STEP <Stepsize>

This command defines the center frequency step size.

Parameters:

<Stepsize> Range: 1 Hz to fmax
*RST: - (AUTO 0.1*SPAN is switched on)
Default unit: MHz

Example: FREQ:CENT:STEP 120MHz

Defines a CF step size of 120 MHz.

[SENSe:]JFREQuency:CENTer:STEP:LINK <CouplingState>
This command couples and decouples the center frequency step size to the span.

For time domain measurements, the command couples the step size to the resolution
bandwidth.

Parameters:
<CouplingState> CENTerf | DIVTen | OFF

CENTerf

Sets the step size equal to the center frequency.
DIVTen

Couples the step size to the span (10 %).

OFF

Turns off the coupling (manual step size).

*RST: DIVTen

Example: FREQ:CENT:STEP:LINK DIVT
Couples the step size to 10% of the span.
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[SENSe:]FREQuency:INPut:MODE<1..3> <InputMode>

This command selects the frequency mode. Select the Channel frequency mode only if
you want to work with channel tables. In this case, the input of the center frequency is
not a frequency value, but a channel number.

The numeric suffix at MODE is irrelevant for this command.

Suffix:

<1..3> 1.3

Parameters:

<InputMode> CHANnel | FREQ
CHANnRel
Sets the frequency input mode to selection of a channel.
FREQ
Sets the frequency input mode to frequency input (in Hz).
*RST: FREQ

Example: FREQ:INP:MODE CHAN

Sets the frequency mode to work with channel tables.

[SENSe:]JFREQuency:MODE <SweepMode>

This command sets the measurement domain (frequency or time).
In the time domain (CW and FIXed), set the frequency with:
[SENSe: ] FREQuency:CENTer on page 315

In the frequency domain (SWEep), set the frequency with:
[SENSe: ] FREQuency:CENTer on page 315

[SENSe: ] FREQuency: SPAN on page 317

[SENSe: ] FREQuency: STARt on page 317

[SENSe: ] FREQuency:STOP on page 318

Parameters:

<SweepMode> SWEep | CW | FIXed | SCAN
SWEep
Selects the frequency domain (span > 0).
cw
Selects the time domain (span = 0).
FiXed
Selects the time domain (span = 0).
SCAN
Selects the frequency domain (span > 0).

*RST: SWEep

Example: FREQ:MODE SWE
Activates frequency domain measurements.
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[SENSe:]JFREQuency:OFFSet <FreqOffset>

This command defines a frequency offset.

Parameters:

<FreqOffset> Range: -100 GHz to 100 GHz
*RST: 0 Hz
Default unit: GHz

Example: FREQ:OFFS 1GHZ

Defines a frequency offset of 1 GHz.

[SENSe:]JFREQuency:SPAN <FrequencySpan>
This command defines the frequency span.

If you set a span of 0 Hz, the R&S Spectrum Rider starts a measurement in the time

domain.

Parameters:

<FrequencySpan>  Range: Specified in the data sheet.
*RST: fmax with fmax = maximum frequency
Default unit: GHz

Example: FREQ:SPAN 10MHz

Defines a span of 10 MHz.

[SENSe:]JFREQuency:SPAN:AUTO <State>

This command turns on or off the automatic calculation of the ideal span.

Parameters:
<State> ON | OFF

*RST: OFF
Example: FREQ:SPAN:AUTO ON

Turns on the automatic span determination.

[SENSe:]JFREQuency:SPAN:FULL
This command restores the full span.
This command is an event and therefore has no query and no *RST value.

Example: FREQ:SPAN:FULL
Restores full span.

Usage: Event

[SENSe:]JFREQuency:STARt <StartFrequency>

This command defines the start frequency for measurements in the frequency domain
(span > 0).
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Parameters:
<StartFrequency> Range: Depends on the operating mode and is specified in
the datasheet.
*RST: 0 Hz
Default unit: GHz
Example: FREQ:STAR 20MHz

Defines a start frequency of 20 MHz.

[SENSe:]JFREQuency:STOP <StopFrequency>

This command defines the stop frequency for measurements in the frequency domain
(span > 0).

Parameters:
<StopFrequency> Range: Depends on the operating mode and is specified in
the datasheet.
*RST: fmax
Default unit: GHz
Example: FREQ:STOP 2000MHz

Defines a stop frequency of 2 GHz.

Configuring the Vertical Axis

The following commands configure the vertical (level) axis and level parameters of the
active display.

Commands independent of the operating mode

Note that some of the commands for configuring the vertical axis are also valid for
other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands

DISPlay<1...2>[:WINDow]: TRACEe<1...2>:Y[:SCALE[:ADJUSL......uururuuuaiaieieieeeeeeeeaeeeeeeeeeeenns 319
DISPlay<1...25[: WINDOW]: TRACE<T...25 Y :SPACING. ... eeererereererereereresesesrereseseesesesessesenens 319
DISPlay<1...2>[:WINDOW]: TRACE<T...2>:Y[:SCALE]. ...ttt ettt 319
DISPlay<1...2>[:WINDow]: TRACe<1...2>:Y[:SCALE]:RLEVEL......cccoetiiiiiiiiiieiieeeeees 319
DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALE]:RLEVEl:OF FSet......uuuucaaaaiaaaeeeeeeeeeene. 320
DISPlay<1...2>[:WINDow]: TRACe<1...2>:Y[:SCALE[:RPOSItiON.....ccceieirieerereeeeeeeeereeeeeeeeees 320
INPUE AT TENUAHONST ... 23 ettt e e e e e e et e e e e e e s aar e reeeeeeas 320
INPUEATTENUAHONIMODE......cetiiiiiiie ettt e e ettt e e e e e e e e e e s s aaanbebeeeeeeaaaaeeeas 321
INPUEATTENUAHONIAUTO .. ciiiiie ettt e e e et e et e e e e e e e e e s aaan e e eeeeaaaaeeeaeaaannne 321
N U R 7 | RS I 1= TP 321
INPULIMPEAANCE ..t e oo e ettt e e e e e e e e e e e e e eaeaeeeeeeeeeeneneenensnnnnnnnnnn 322
[SENSe:]CORRection: TRANSAUCEI<1...2>[:STATE]...ceeerererreinrnnnnnaaaaaaaaeeeeeeeeeaeaeaeeeeeeeeeeees 322
[SENSe:]CORRection: TRANSAUCEr<1...2>:SELECE....uuuiiiieieieieeeeeeee e 322
[SENSe:]CORRection: TRANSAUCEr<1... 2> UNIT?..ccciriiieeiieeice et eebae e 323
L0 IS B @ L PP 323
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DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALe]:ADJust

This command automatically scales the vertical axis for optimum display results.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Example: DISP:TRAC:Y:ADJ
Adjusts the y-axis.

Usage: Event

DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y:SPACing <ScalingType>
This command selects the scaling type of the vertical axis.
The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Parameters:
<ScalingType> LINear | LOGarithmic

LINear
Selects a linear scale (%).

LOGarithmic
Selects a logarithmic scale.

*RST: LOGarithmic

Example: DISP:TRAC:Y:SPAC LIN
Selects linear scaling of the level axis.

DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALe] <DisplayRange>
This command defines the display range of the vertical axis.

Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>[:WINDow]:TRACe<1...2>:Y:SPACing on page 319. For a lin-
ear scale, you cannot modify the display range as it is fixed.

The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Parameters:

<DisplayRange> Range: 1dB to 150 dB
*RST: 100 dB
Default unit: dB

Example: DISP:TRAC:Y 110dB

Sets the display range to 110 dB.

DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALe]:RLEVel <RefLevel>

This command defines the reference level.
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With a reference level offset # 0, the value range of the reference level is modified by
the offset. You can set the offset with DISPlay<1l...2>[:WINDow] :
TRACe<l...2>:Y[:SCALe] :RLEVel:0FFSet on page 320.

The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Parameters:
<RefLevel> Sets the reference level; the unit depends on UNTT<1...2>:
POWer on page 323.
Range: Specified in the data sheet.
*RST: —20 dBm
Default unit: dBm
Example: DISP:TRAC:Y:RLEV -60dBm

Sets the reference level to -60 dBm.

DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALe]:RLEVel:OFFSet <RefLvIOffset>
This command defines a reference level offset.

The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Parameters:

<RefLvIOffset> Sets the reference level offset.
Range: -100 dB to 100 dB
*RST: 0dB
Default unit: dB

Example: DISP:TRAC:Y:RLEV:OFFS -10dB

DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALe]:RPOSition <RefLvIPosition>
This command defines the position of the reference level on the display grid.

First, you have to set a logarithmic scale for the vertical axis with DISPlay<1...2>[:
WINDow] : TRACe<1...2>:Y:SPACing on page 319. For a linear scale, you cannot
modify the reference position.

The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Parameters:

<ReflLvIPosition> Defines the reference position in %.
Range: 0 to 10
*RST: 10

Example: DISP:TRAC:Y:RPOS 5

Sets the reference position to the 5th grid line.

INPut:ATTenuation<1...2> <Attenuation>

This command defines the input attenuation.
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The attenuation is coupled to the reference level. If you set the attenuation independ-
ently, the R&S Spectrum Rider turns off this coupling.

The R&S Spectrum Rider adjusts the reference level if it cannot be set for the current
RF attenuation.

Suffix:
<1..2> 1.2
RF port selection. Default selection at 1.
RF port 2 is only applicable for R&S ZNH.
Parameters:
<Attenuation> Range: 0dB to 40 dB
*RST: 0dB (AUTO is ON)
Default unit: dB
Example: INP:ATT1 30dB

Defines RF attenuation of 30 dB at RF port 1 and deactivates
coupling to the reference level.

INPut:ATTenuation:MODE <AttenMode>
This command selects the attenuation mode.
Parameters:

<AttenMode> LDIStortion | LNOise

LDIStortion
Selects "Auto Low Distortion" mode.

LNOise
Selects "Auto Low Noise" mode.

*RST: LDIS

Example: INP:ATT:MODE LNO
Sets the attenuation mode to Auto Low Noise.

INPut:ATTenuation:AUTO <State>

This command couples and decouples input attenuation to the reference level.

Parameters:

<State> ON | OFF
*RST: ON

Example: INP:ATT:AUTO ON
Couples the attenuation set on the attenuator to the reference
level.

INPut:GAIN:STATe <State>

This command turns the preamplifier on and off.
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Parameters:
<State> ON | OFF

*RST: OFF
Example: INP:GAIN:STAT ON

Activates the preamplifier

INPut:IMPedance <Impedance>

This command selects the nominal input impedance. The set impedance is taken into
account in all level indications of results.

The setting 75 Q should be selected, if the 50 Q input impedance is transformed to a
higher impedance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input
impedance of the instrument). The correction value in this case is 1.76 dB = 10 log (75

Q /50 Q).
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: Ohm
Example: INP:IMP 75

Sets the input impedance to 75 Ohms.

[SENSe:]CORRection:TRANsducer<1...2>[:STATe] <State>
This command turns a transducer factor on and off.

Before turning it on, you have to select a transducer factor with [SENSe:
JCORRection:TRANsducer<l...2>:SELect on page 322.

The numeric suffix at TRANsducer specifies the primary or secondary transducer.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CORR:TRAN1 ON

Activates the primary transducer.

[SENSe:]CORRection:TRANsducer<1...2>:SELect <TransducerName>

This command selects a transducer factor.

If <name> does not exist yet, a new transducer factor is created.

The numeric suffix at TRANsducer specifies the primary or secondary transducer.

Parameters:

<TransducerName> String containing the filename of the transducer factor.
If the file does not exist, the R&S Spectrum Rider creates a new
transducer factor.
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Example: CORR:TRAN2:SEL 'FSH-Z38.sectrd'
Selects the FSH-Z38 secondary transducer factor.

[SENSe:]CORRection:TRANsducer<1...2>:UNIT?
This command queries the unit (DB|DBVM|DBAM) of the current transducer factor.
The numeric suffix at TRANsducer specifies the primary or secondary transducer.

Example: CORR:TRAN2:UNIT? -> DBVM
Return unit (DBVM) of the secondary transducer.

Usage: Query only

UNIT<1...2>:POWer <Unit>
This command selects the unit of the vertical axis.
The availability of units depends on the operating mode and type of measurement.

The numeric suffix at UNIT is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<Unit> DBM | DBMV | DBUV | DUVE | DMVE | VEMF | DBUA | VOLT |
WATT | DUVM | DUAM |V |W |V_M |W_M2 | DB | RHO |
MRHO
Note that the availability of units depends on the operating
mode.
*RST: DBM

Example: UNIT:POW DBM

Sets the power unit to dBm.

Configuring the Tracking Generator

The following commands configure the characteristics of the tracking generator of the
R&S Spectrum Rider.

List of commands

SOURCE: TGIATTENUALION. ...ceeeeieieeeeeeeeeieitetat e eeesese s e e e e eeeaeaaaeeeseeeereeeesssrnrnnannan i aaeseaeaaeas 324
ST 1 o= I € 1 U I 324
SOURCE: TGFREQUENCY......cceeiiiieeieetieietieeeee e e e e e e e e e e aaaeaeeeeeeeeeeeeesessatabanaanaaaaaaeaaaanns 324
SOURCE: TG:FREQUENCY:AUTO ... .ci ittt e e e e e e e e e e e e e e e e e e e e e e eeeeeeseaearnnananan 324
SOURCE: TG:FREQUENCY:OFFSEL........cceieeiiieeieiiiiiiiiieeeieieeeeeeeeeeeeeeaeeeeeeeeeeeeersssesasanaaanas 325
SOURCE: TGPOWE.....uuiiieeieeeeeeeeeieeersteeeeeeeeaeaesssssaeassnteaeeeeeeaaasesaasaaasssteneeeeeeaeasesanannansnns 325
SOURCE: TG S TATE] e tttuueteeeiteteie e e ettt eaeeee ettt e eeeeeaataaeeseestanaeaeseastanaeeeeeesntnsaeeseerannnss 325
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SOURce:TG:ATTenuation <OutputLevel>

This command defines the relative output level of the tracking generator.

Parameters:
<OutputLevel> Range: 0 to 40
*RST: 0
Default unit: DB
Example: SOUR:TG:ATT 40
Sets the attenuation to 40 dB and therefore an output level of —
40 dBm

SOURce: TG:AUTO <TgSourceMode>

This command selects the generator mode (TG or CW).

Parameters:
<TgSourceMode> ON | OFF
*RST: OFF
Example: SOUR:TG:AUTO ON
Selects tracking generator.
Example: SOUR:TG:AUTO OFF

Selects continuous wave signal generator.

SOURce: TG:FREQuency <TgSourceFrequency>
This command defines the frequency of the generated signal.

Available when zero span has been turned on, for example with SOURce : TG: AUTO.

Parameters:

TgSrcFreq Frequency of the CW signal.
*RST: OFF
Default unit: Hz

Example: SOUR:TG:AUTO ON

SOUR:TG:FREQ 500MHZ
SOUR:TG:POW -10

Generates a CW signal with 500 MHz and a power of -10 dBm in zero span.

SOURce:TG:FREQuency:AUTO <TgAutoFrequency>

This command coupled the frequency of the CW signal as the center frequency of the
current measurement.

Parameters:
<TgAutoFrequency> *RST: OFF
Default unit: Hz
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Example: SOUR:TG:AUTO ON
SOUR:TG:FREQ:AUTO ON
Generates a CW signal with frequency coupled to the center fre-
quency of the current measurement.

SOURce: TG:FREQuency:OFFSet <TgSourceFrequencyOffset>
This command defines a mathematical frequency offset for the tracking generator

Parameters:

TgSrcFreqOffset Frequency offset of the TG source.
Range: 0 to 1.95
*RST: 0
Default unit: GHZ

Example: SOUR:TG:FREQ:0OFFS 1

Generates a tracking generator signal with an offset frequency
of 1 GHz.

SOURce: TG:POWer <TgOutputLevel>

This command defines the absolute output level of the tracking generator.

Parameters:

<TgOutputLevel> Numeric value in the range from 0 to -40 dBm.
*RST: 0
Default unit: dBm

Example: SOUR:TG:POW -20

Defines an output level of -20 dBm.

SOURce:TG[:STATe] <TgSourceState>
This command turns the tracking generator on and off.

Available when zero span has been turned on, for example with SOURce : TG: AUTO.

Parameters:
<TgSourceState> ON | OFF

*RST: OFF
Example: SOUR:TG:AUTO ON

SOUR:TG OFF
Stops the generation of a CW signal.

13.6.2.4 Setting the Bandwidth

The following commands configure the filter bandwidths of the R&S Spectrum Rider.
Note that both groups of commands (BANDwidth and BWIDth) are the same.
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List of commands

[SENSe:IBANDWIAth[:RESOIUHION].cceeteieiierninnaaaaae e e e e e e e e e e e e e e e e e e e e e e e e eeas 326
[SENSE:IBWIDIN[:RESOIULION].....ceeeeeeeieieieeeeerererertarariiaaaeieseeeeeeeasaessssesereeeesssssrsssesannnnnns 326
[SENSe:]BANDWIdth[:RESOIUtION]:AUTO...ccuuuieieeeeeiiceieeeeeeteee e e e e eeetee e e e e eetaeeeeeeeanbaeeaeeeees 326
[SENSE:]BWIDth[:RESOIUONTAUTO .. eeeeeeeeeeeeseseeeeeeseeeeseseseeseseseeseseseseeseseseseesesesesnenen. 326
[SENSE:IBANDWIAIN:VIDEO. ... cuiiiiiiieie e et e e e e e e e e e e e eas 327
[SENSE:IBWIDI:VIDEO. .. .cuiieieiieieeieeie et e e e e et e e e et e e e e e e e e e e e e e en e eaneenrenaens 327
[SENSe:]BANDWIdIN:VIDEO:AUTO...c.uuuiieeeeeeiiie e e eeeietie e e e e e e eaee e e e s eean s e e e eeeennnseeseenannaeaees 327
[SENSE:]BWIDth:VIDEO:AUTO .. uuuuaiaaaeieeeeeeeeeeeeeteeeeeeeeeeeeeeansnnnnaaaaaaneeeeseeaaaaaeeeeeeeennenes 327

[SENSe:]BANDwidth[:RESolution] <ResolutionBW>

This command defines the resolution bandwidth.

Parameters:

<ResolutionBW> Range: 1Hz to 3 MHz
*RST: - (AUTO is set to ON)
Default unit: GHz

Example: BAND 100 kHz

Sets the resolution bandwidth to 100 kHz.

[SENSe:]BWIDth[:RESolution] <ResolutionBW>

This command defines the resolution bandwidth.

Parameters:

<ResolutionBW> Range: 1Hz to 3 MHz
*RST: - (AUTO is set to ON)
Default unit: GHz

Example: BWID 100 kHz

Sets the resolution bandwidth to 100 kHz.

[SENSe:]BANDwidth[:RESolution]:AUTO <State>

This command couples and decouples the resolution bandwidth to the span.

Parameters:
<State> ON | OFF

*RST: ON
Example: BAND:AUTO OFF

Decouples the resolution bandwidth from the span.

[SENSe:]BWIDth[:RESolution]:AUTO <State>

This command couples and decouples the resolution bandwidth to the span.
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Parameters:
<State> ON | OFF

*RST: ON
Example: BWID:AUTO OFF

Decouples the resolution bandwidth from the span.

[SENSe:]BANDwidth:VIDeo <VideoBW>

This command defines the video bandwidth.

Parameters:

<VideoBW> Range: 1Hz to 3 MHz
*RST: - (AUTO is set to ON)
Default unit: GHz

Example: BAND:VID 10kHz

Sets the video bandwidth to 10 kHz.

[SENSe:]BWIDth:VIDeo <VideoBW>

This command defines the video bandwidth.

Parameters:

<VideoBW> Range: 1Hz to 3 MHz
*RST: - (AUTO is set to ON)
Default unit: GHz

Example: BWID:VID 10kHz

Sets the video bandwidth to 10 kHz.

[SENSe:]BANDwidth:VIDeo:AUTO <State>

This command couples and decouples the video bandwidth to the resolution band-

width.
Parameters:
<State> ON | OFF
*RST: ON
Example: BAND:VID:AUTO OFF

Turns off video bandwidth coupling.

[SENSe:]1BWIDth:VIDeo:AUTO <State>

This command couples and decouples the video bandwidth to the resolution band-
width.

Parameters:
<State> ON | OFF

*RST: ON
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Example: BWID:VID:AUTO OFF
Turns off video bandwidth coupling.

Performing and Triggering Measurements

The following commands control the actual measurement process, including trigger
functionality.

e Performing the Measurement.............oooriiiiiiiiiiccccceceee e 328
o Triggering MeasUrEemMENTS. ...c.coii it e e e e e e e e 330

Performing the Measurement

The following commands initialize a measurement and setup the sweep.

List of commands

Y =1 ] = SO 328
I L LY LY =T L= LY S 328
[SENSE:ISWEEP:COUNT . .uuuuiieieieeieeeeeeeeeeeieeeeeeeeessrsrassas i easeaeseseseeaaaaaseseseeeererssssssarasnnnnns 329
I =1 C S @@ N T 1o £ 329
[SENSE: I SWED:POINLS .. eeeeeeeeeeereeereseseseeeseeeeeeeeeeeeseseseseseseseseseseeeeeeeeeeeesesesesesesesesesens 329
[SENSE:ISWEED: TIME .. veeeteeeeeeeeeeeeeeeeeeeeeseeseesseeseseseseeseesseesaeseesseseesseseesseeseseessessesenenes 330
[SENSE:ISWEED: TIME:AUTO .. eeeeeeeeeeeeeeeeeeeeeeeeeseeseseseeseseseseeseseseseeseseseeseseneseeseeesessesens 330
ABORt

This command aborts the current measurement and resets the trigger system.
This command is an event and therefore has no query and no *RST value.

Example: ABOR;
INIT:IMM

Aborts a measurement and starts a new one.

Usage: Event

INITiate[:IMMediate]
This command initiates a new measurement sequence.

With sweep count > 0 or average count > 0, this means a restart of the indicated num-
ber of measurements. With trace functions MAXHold, MINHold and AVERage, the pre-
vious results are reset on restarting the measurement.

In single sweep mode, synchronization to the end of the indicated number of measure-
ments can be achieved with the command *OPC, *OPC? or *WAI. In continuous—
sweep mode, synchronization to the sweep end is not possible since the overall mea-
surement never ends.

This command is an event and therefore has no query and no *RST value.
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Example: INIT:CONT OFF
DISP:WIND:TRAC:MODE AVER

Turns on single sweep mode and trace averaging.
INIT; *WAT

Starts the measurement and waits for the end of the sweep.

Usage: Event

[SENSe:]SWEep:COUNt <#ofSweeps>

This command defines the number of sweeps included in a single sweep. It also
defines the number of sweeps the R&S Spectrum Rider uses to average traces or cal-
culate maximum values.

The R&S Spectrum Rider performs one sweep for sweep count 0 or 1.

Parameters:

<#ofSweeps> Range: 1 to 999
*RST: 10

Example: SWE : COUN 64

Defines a sweep count of 64 sweeps.

INIT:CONT OFF

INIT; *WAT

Turns on single sweep mode, starts the sweep and waits for its
end.

INITiate:CONTinuous <State>

This command selects the sweep mode.

Parameters:

<State> ON | OFF
ON
Selects continuous sweeps.
OFF
Selects single sweep.
*RST: ON

Example: INIT:CONT OFF

Turns on single sweep mode.

[SENSe:]SWEep:POINts <NrofPoints>
This command queries the number of measurement points in a single sweep.
This command is a query and therefore has no *RST value.

Parameters:
<NrofPoints> Returns the number of sweep points.
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Example: SWE : POIN?
Returns the number of sweep points.

[SENSe:]SWEep:TIME <SweepTime>
This command defines the sweep time.

If you set a sweep time with this command, the R&S Spectrum Rider decouples the
sweep time from the span and the resolution and video bandwidths.

Parameters:

<SweepTime> Range: Specified in the datasheet.
*RST: - (AUTO is set to ON)
Default unit: s

Example: SWE:TIME 10s

Sets the sweep time to 10 s.

[SENSe:]SWEep:TIME:AUTO <State>

This command couples and decouples the sweep time to the span and the resolution
and video bandwidths.

Parameters:
<State> ON | OFF

*RST: ON
Example: SWE: TIME:AUTO ON

Switches on the coupling to frequency span and bandwidths.

Triggering Measurements

The following commands set up trigger conditions if you are using a trigger for the
measurement.

List of commands

[SENSE:ISWED:EGATE. ..o eeeereeeeeeeeeeeeseeeeseseseseseseeeaseseeeeseseseeseseseeeeseseseseeseseseesesenesensen. 330
[SENSe:|SWEep:EGATE:HOLDOR . .....cceeeeee ettt e e e e e e e e e e e e e e e ee e e eeneneeees 331
[SENSe:|SWEEP:EGATEILENGIN......cciieeeeeei ettt e e e e e e e e e e e e e e e e e eeeeeeeeeenennnnnnnnan 331
[SENSE:]SWEEP:EGATE:TIME......ciiiiiieiieeeeieetiee e ee ettt e e e e e etaaee e e e e s et e e e e e eeeaaseeeeenrnnanss 331
TRIGQer[:SEQUENCE]:LEVELVIDEO. ...ccvuuiiiieiieiiiie ettt e et e et e e e e aaae e e e e e e s 331
TRIGQEN:SEQUENCE]:SLOPE. ... e eeiiiie e ettt i e e et e e ettt e e e e e e et e e e e e e aaaa e e e e eenannaeaaees 332
TRIGQEr:SEQUENCE]:SOURCE. ....ceittueeieeeeieiii e e e e et eeee e e e et e e e e e e eats e e s e e e anaaeeaeeeeannaeeaaes 332

[SENSe:]SWEep:EGATe <GateTrigger>
This command turns a gated trigger setting mode on and off.

Parameters:
<GateTrigger> ON | OFF

*RST: OFF
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Example: SWE : EGAT ON
Activates the gated trigger setting mode.

[SENSe:]SWEep:EGATe:HOLDoff <GateTriggerHoldOff>

This command defines the length of the gate delay.

Parameters:

<GateTriggerHoldOff>Range: 0s to 100 s
*RST: Os
Default unit: s

Example: SWE:EGAT:HOLD 2.5

Sets a gate delay of 2.5 seconds.

[SENSe:]SWEep:EGATe:LENGth <GateTriggerLength>

This command defines the gate length.

Parameters:

<GateTriggerLength> Range: 10 us to 100s
*RST: 400 us
Default unit: s

Example: SWE:EGAT:LENG 2.5

Sets a gate length of 2.5 seconds.

[SENSe:]SWEep:EGATe: TIME <GateTriggerLength>

This command defines the sweep time for the gated trigger.

Parameters:

<GateTriggerLength> *RST: 400 ps
Default unit: s

Example: SWE:GATE:TIME 4ms

Sets a sweep time of 4 ms for the gated trigger.

TRIGger[:SEQuence]:LEVel:VIDeo <VideoTrigLevel>
This command defines the level of the video trigger.

Video trigger is available for time domain measurements (span = 0).

Parameters:

<VideoTrigLevel> Range: 0 PCT to 100 PCT
*RST: 50 PCT

Example: TRIG:LEV:VID 50PCT

Sets the trigger level to 50%.
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TRIGger[:SEQuence]:SLOPe <TriggerSlope>
This command selects the slope of the trigger signal.

The trigger slope applies to all trigger sources.

Parameters:

<TriggerSlope> POSitive | NEGative
*RST: POSitive

Example: TRIG:SLOP NEG

TRIGger[:SEQuence]:SOURce <TriggerSource>
This command selects the trigger source.

Parameters:
<TriggerSource> IMMediate | EXTernal | VIDeo | IQPower | GATed

IMMediate

Selects Free Run measurements.
EXTernal

Selects an external trigger.
ViDeo

Selects the video trigger.
IQPower

Selects an 1Q Power trigger.
Gated

Selects a gated trigger.

*RST: IMMediate
For more information, see chapter "Setting the Sweep".

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal.

13.6.2.6 Working with Traces

The following commands set up the trace and the various functions associated with i,
e.g. trace mathematics or the selection of the detector.

List of commands

CALCulate<1...2>:MATH<1...2>[:EXPResSION]|[:DEFINE]....cceeeieiiiieeeieetiieeeeeeeeree e eeeaaen 333
CALCulate<1...2>:MATH<1...2>:COPY:MEMOry<1...3> . ittt e 333
CALCUlate<1.. 2> MATHST .. 23 ST AT ittt et e e e e 333
DISPlay<1...2>[: WINDOW]:- TRACEST... 25 [:STATE]. .. eeeeeereeeeeeseseeeeseseseesesesesseseseseesesenesesens 334
DISPlay<1...2>[:WINDow]: TRACe<1...2>:MEMory<1...3>[:STATE]..cctuireeeeieeee et 334
DISPlay<1...2>[:WINDOW]: TRACE<T...2>:MODE.........cceettieeieiieeeeeeeeeeeeeeee e 334
L @] Y =Y =T @ 1= N 335
FORMEILDATA et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseseeeseeeseseeeseeeeseseseseseseseeeseseseseeeesesaneseseneeen 335
[SENSe:IDETECtOr<1...2>[iFUNCHON] .. cceeeiietiieeeeeetieeeeeeeeetee e e e e e este e eeeeeasteeeeeseeranaeeaees 336
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[SENSe:]DETector<1...2>[:FUNCHONJ:AUTO. .. euiii ettt e e eeas 336
TRACES ... 25[:DATAL?. v eeeeeeeeeeeee e e eeeee s e eeeeeeeeeeeeseeeee s e e e eeeseseeeeseseseee s seeeeneseseenenenens 336
TRACEST..2>[:DATALMEMOIY 2. ..ttt eaaaaae e e e e e e e e e e e e e e e e ee et eeeeeeeaaanensn e aaaaeeeeeeeeaaaens 337

CALCulate<1...2>:MATH<1...2>[:EXPRession][:DEFine] <MathExpression>
This command defines the mathematical expression for relating traces to trace 1.

You have to activate trace mathematics with CAL.Culate<l...2>:MATH<I...2>:
STATe on page 333 first.

The numeric suffix at CALCulate is irrelevant for this command.
The numeric suffix at MATH selects the number of the trace.
Parameters:

<MathExpression>  <list>

(IMPLied - memory)
Subtracts the trace in memory from the current trace.

(memory - IMPlied)
Subtracts the current trace from the trace in memory.

Example: CALC:MATH (memory - IMPlied)
Selects the subtraction of the current trace from trace in the
memory.

CALCulate<1...2>:MATH<1...2>:COPY:MEMory<1...3> [<MemoryS|ot>]

This command stores the selected trace into the memory trace of the R&S Spectrum
Rider.

This command is an event and therefore has no query and no *RST value.
The numeric suffix at CALCulate and MEMory are irrelevant for this command.

The numeric suffix at MATH selects the number of the trace.

Suffix:

<1..2> 1.2
<1..2> 1.2
<1..3> 1.3
Parameters:

<MemorySlot>
Example: CALC:MATH:COPY :MEM
Usage: Setting only

Copies the trace into the memory.

CALCulate<1...2>:MATH<1...2>:STATe <State>

This command turns trace mathematics on and off.
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The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MATH selects the number of the trace.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:MATH:STAT ON

Switches on the trace mathematics.

DISPlay<1...2>[:WINDow]: TRACe<1...2>[:STATe] <State>
This command turns a trace on and off.
The numeric suffix at DISPlay is irrelevant for this command.

The numeric suffix at TRACe selects the number of the trace.

Parameters:
<State> ON | OFF

*RST: ON for TRACe1, OFF for TRACe2
Example: DISP:TRAC2 ON

Turns on the trace 2.

DISPlay<1...2>[:WINDow]: TRACe<1...2>:MEMory<1...3>[:STATe] <State>
This command turns the memory trace on and off.
The numeric suffix at DISPlay and MEMory are irrelevant for this command.

The numeric suffix at TRACe selects the number of the trace.

Suffix:
<1..2> 1..2
<1..2> 1..2
<1..3> 1...3
Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:TRAC:MEM ON

Activates the memory trace.

DISPlay<1...2>[:WINDow]:TRACe<1...2>:MODE <DisplayMode>
This command selects the trace mode.

If you are using the average, max hold or min hold trace mode, you can set the number
of measurements with [SENSe: ] SWEep: COUNt<SweepCount>. Note that synchroni-
zation to the end of the average count is possible only in single sweep mode.
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The numeric suffix at DISPlay is irrelevant for this command.

The numeric suffix at TRACe selects the number of the trace.

Suffix:

<1..2> 1..2

<1..2> 1..2

Parameters:

<DisplayMode> WRITe | AVERage | MINHold | MAXHold | VIEW | FREeze |
INFinite
*RST: WRITe
You can turn off the trace with
DISPlay<l...2>[:WINDow] :TRACe<l...2>[:STATe] .
For more information, see chapter "Trace Mode".

Example: SWE : CONT OFF

SWE :COUN 16

Turn on single sweep mode and sets the number of measure-
ments to 16.

DISP:TRAC:MODE MAXH

Activates MAXHold mode for the trace.
INIT; *WAT

Starts the measurement and waits for the end of the 16 sweeps.

FORMat:BORDer <TransferOrder>

This command selects the format of binary data.
Parameters:

<TransferOrder> NORMal | SWAPped

NORMal
The most significant byte is transferred first big endian).

SWAPped
The least significant byte is transferred first (little endian).

*RST: SWAPped

Example: FORM:BORD NORM
Changes the byte order to normal mode.

FORMat[:DATA] <Format>[, <>]

This command selects the data format that is used for transmission of trace data from
the R&S Spectrum Rider to the controlling computer.

Note that the command has no effect for data that you send to the R&S Spectrum
Rider. The R&S Spectrum Rider automatically recognizes the data it receives, regard-
less of the format.

Parameters:
<Format> ASCii | REAL
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ASCii

Returns the data in ASCII format, separated by commas.
REAL

Returns the data as 32-bit IEEE 754 floating point numbers in
the "definite length block format".

*RST: ASCii

In REAL, 32 format, a string of return values would look like:
#42424<value 1><value 2>...<value n> with

#4 - representing the number of digits of the following number of
data bytes (= 4 in this example);

2524 - representing the number of following data bytes (2524,
corresponds to the 711 sweep points of the R&S Spectrum
Rider.

<value> - representing 4-byte floating point value.

Example: FORM ASC
Selects the ASCii data format.

[SENSe:]DETector<1...2>[:FUNCtion] <Detector>
This command selects a detector function.

The numeric suffix at DETector specifies the primary or secondary detector.

Suffix:

<1..2> 1..2

Parameters:

<Detector> POSitive | NEGative | SAMPle | RMS | AVERage | APEak
*RST: APE
For more information, see chapter "Detectors".

Example: DET POS

Sets the primary detector to "positive peak".

[SENSe:]DETector<1...2>[:FUNCtion]:AUTO <State>
This command couples and decouples the detector to the trace mode.

The numeric suffix at DETector specifies the primary or secondary detector.

Parameters:
<State> ON | OFF

*RST: ON
Example: DET:AUTO OFF

Turns off automatic detector selection for the primary detector.

TRACe<1...2>[:DATA]? [<arg0>]

This command queries the trace data of the current measurement.
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It also transfers data from a file to a particular trace.
With the command FORMat [ : DATA] on page 335, you can set the data format.

With the command CATL.Culate<1...2>:FEED on page 397, you can selects the
result display.

The numeric suffix at TRACe is irrelevant for this command.

Suffix:
<1...2> 1..2

Parameters:
<arg0> TRACe1 | TRACe2 | LIST | PHOLd | RAW

TRACe1
Queries the data of trace 1.
TRACe2
Queries the data of trace 2.

LIST
Queries the peak list of the measurement.

PHOLd

Queries the scanned peak hold list in the receiver mode mea-
surement.

RAW

Queries the raw FSK/ASK data in the analog demodulation
mode measurement.

The R&S Spectrum Rider returns 711 values. Each value corre-
sponds to one pixel of a trace.

The unit depends on the measurement and the unit you have
set with UNIT<1...2>:POWer.

Note: If you use the auto peak detector, the command reads out
positive peak values only.

Example: TRAC:DATA? TRACE1
Reads out the data for trace 1.

Usage: Query only

TRACe<1...2>[:DATA]:MEMory? [<arg0>]
Read memory trace data.

The numeric suffix at TRACe is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<arg0>

Example: CALC:MATH:COPY :MEM

TRAC : MEM?
Copy trace1 to memory1 and read memory1 trace data.
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Example:

Usage:
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CALC:MATH2 :COPY : MEM
TRAC:MEM? TRACE2
Copy trace2 to memory2 and read memory?2 trace data.

Query only

Using Markers

The following commands control the operation of marker, delta markers and marker

functions.

Markers and Delta Markers

The following commands are for setting and controlling markers and deltamarkers.

List of commands

CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...

2>:DELTamarker<1.
2>:DELTamarker<1..
2>:DELTamarker<1...
2>:DELTamarker<1...
2>:DELTamarker<1.
2>:DELTamarker<1...
2>:DELTamarker<1...
2>:DELTamarker<1...
2>:MARKer<1..
2>:MARKer<1...
2>:MARKer<1...
2>:MARKer<1...
2>:MARKer<1...
2>:MARKer<1...
2>:MARKer<1.
2>:MARKer<1...
2>:MARKer<1...
2>:MARKer<1...
2>:MARKer<1...
2>:MARKer<1...
2>:MARKer<1...

B LISTATE] v eeeeeseeeetee s eeeeee e e et et st eeeeeneneeeene 338

B AOFF .. s 339

6> MAXIMUM[PEAK]....evviririiiniiiieieieieieeeeeeeeeeeeeeeeeeens 339

6> MAXIMUMINEXT ..ottt 339

B> MINIMUMEPEAK] oo eeseeeeseseeenesenees 340

B XK ettt ettt e et e e e e e e e ———————————————aaaaaaes 340

6> X RELAIVE.....ueiiiieiei e, 340
(G A S 341
BOESTATE et eeeeeere e eee e et eeee e ee e e se s eeeneeeeeseon 341
LRl A @ L N 342
6>:FREQUENCY:MODE........ccuuieeeeeiiiiiieeeeeeeerceee e e e 342
6> FUNCHONCENTEN . ..cvuueieeeeeeteeeeeeeeteeeeeeeeeree e eeranees 342
6>:FUNCtioN:REFErence......ccccoooeeueeiiiiieeeiicieeeee et 343
6> MAXIMUMEPEAK] -+ eeeeseeeeseeeeseeseseseseseneen. 343
B> MAXIMUMINEXT .o 343
6> MINIMUM[PEAK].c.eeeieeeieiiiieieeeee e e e e e e e e eeeeeeeeeeeeeeeeeees 344
B K ettt ettt et ettt e e e e et et r b aaeaaaaaaaaaaeererenn 344
6> X:SLIMits<1...2>[:STATE]..stuiiriiiiiiii e 344
6> X:SLIMIits<1...2> LEF T .t 345
6> X:SLIMits<1...2>RIGHt.....cciiiiiieiec e, 345
B 1Y 2 et e e ——————— 346

CALCulate<1...2>:DELTamarker<1...6>[:STATe] <State>

This command turns delta markers on and off.

If you set the suffix at DELTamarker to 1, or use no suffix, the R&S Spectrum Rider
interprets this as delta marker 2 because the first marker has to be a normal marker. If
more than one normal marker (2 to 6) is already active, the command turns these
markers into delta markers. If no delta marker is active yet, the command activates the
delta marker and positions it on the trace maximum.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.
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Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:DELT3 ON

Turns on delta marker 3 or turn marker 3 into a delta marker.

CALCulate<1...2>:DELTamarker<1...6>:AOFF
This command turns off all active delta markers.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Example: CALC:DELT:AOQFF
Turns off all delta markers.

Usage: Event

CALCulate<1...2>:DELTamarker<1...6>:MAXimum[:PEAK]

This command positions a delta marker on the current trace maximum.

If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Example: CALC:DELT3:MAX
Moves delta marker 3 to the maximum peak.

Usage: Event

CALCulate<1...2>:DELTamarker<1...6>:MAXimum:NEXT

This command positions a delta marker on the next smaller trace maximum.
If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Example: CALC:DELT2:MAX:NEXT
Moves delta marker 2 to the next smaller maximum peak.

Usage: Event
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CALCulate<1...2>:DELTamarker<1...6>:MINimum[:PEAK]

This command positions a delta marker on the current trace minimum.

If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Example: CALC:DELT3:MIN
Moves delta marker 3 to the trace minimum.

Usage: Event

CALCulate<1...2>:DELTamarker<1...6>:X <FrequencyOrTime>

This command positions a delta marker on a particular coordinate on the horizontal
axis.

Note that it is possible to place the marker outside the visible trace. In that case, this
value is invalid.

If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Parameters:

<FrequencyOrTime> Numeric value that indicates the coordinate on the horizontal
axis.
Range: Maximum span.
Default unit: GHz

Example: CALC:DELT:MOD REL

Delta marker positions are relative to marker 1.
CALC:DELT2:X 10.7MHz

Positions delta marker 2 10.7 MHz to the right of marker 1.
CALC:DELT2:X?

CALC:DELT2:X:REL?

Queries the absolute and relative position of delta marker 2.

CALCulate<1...2>:DELTamarker<1...6>:X:RELative <FrequencyOrTime>
This command positions a delta marker on a position relative to the reference marker.
If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.
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Parameters:
<FrequencyOrTime> Defines the distance of the marker to the reference marker.
Range: Depends on the current scaling of the horizontal
axis.

Default unit: GHz

Example: CALC:DELT3:X:REL 5 kHz
Sets the delta marker at a distance of 5 kHz to the reference
position.

CALCulate<1...2>:DELTamarker<1...6>:Y?

This command queries the vertical position of a delta marker. The result is always a
relative value in relation marker 1.

If necessary, the corresponding delta marker is activated first.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end between activating the delta marker and reading out the result. This is only
possible in single sweep mode.

In spectrum analyzer mode, the unit depends on the unit you have set and the scaling
of the vertical axis.

Parameter or measuring functions Output unit
DBM | DBPW | DBUV | DBMV | DBUA dB (lin/log)
WATT | VOLT |AMPere dB (lin), % (log)

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Parameters:
<MarkerPosition>

Example: INIT:CONT OFF
CALC:DELT2 ON

Turns on single sweep mode and delta marker 2.
INIT; *WAT

Starts a sweep and waits for its end.
CALC:DELT2:Y?

Queries the position of delta marker 2.

Usage: Query only

CALCulate<1...2>:MARKer<1...6>[:STATe] <State>
This command turns markers on and off.

If you do not use a suffix at MARKer, marker 1 is selected. If one or more delta mark-
ers (2 to 6) are already active, the command turns these delta markers into normal
markers.
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The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:MARK3 ON

Turns on marker 3.

CALCulate<1...2>:MARKer<1...6>:AOFF

This command turns off all active markers, delta markers and active marker measure-
ment functions.

This command is an event and therefore has no query and no *RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK:AOQFF
Switches off all markers.

Usage: Event

CALCulate<1...2>:MARKer<1...6>:FREQuency:MODE <Mode>
This command selects the marker frequency display mode.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<Mode> FREQuency | CHANnel

FREQuency
Sets the marker frequency mode to frequency input (in Hz).

CHANnRel
Sets the marker frequency mode to channel input (as a channel
number).

*RST: FREQ

Example: CALC:MARK:FREQ:MODE FREQ
Selects the frequency display mode.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:CENTer
This command matches the center frequency to the frequency of a marker.
If you use a delta marker, the R&S Spectrum Rider turns it into a normal marker.

This command is an event and therefore has no *RST value and no query.
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The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK2:FUNC:CENT
Matches the center frequency to the frequency of marker 2.

Usage: Event

CALCulate<1...2>:MARKer<1...6>:FUNCtion:REFerence

This command matches the reference level to the power level of a marker.

If you use a delta marker, the R&S Spectrum Rider turns it into a normal marker.
This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK1 :FUNC:REF
Matches the reference level to the power level of marker 1.

Usage: Event

CALCulate<1...2>:MARKer<1...6>:MAXimum[:PEAK]

This command positions a marker on the current trace maximum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK2 :MAX
Moves marker 2 to the maximum peak.

Usage: Event

CALCulate<1...2>:MARKer<1...6>:MAXimum:NEXT

This command positions a marker on the next smaller trace maximum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK2 :MAX : NEXT
Moves marker 2 to the next smaller maximum peak.

Usage: Event
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CALCulate<1...2>:MARKer<1...6>:MINimum[:PEAK]

This command positions a marker on the current trace minimum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK2 :MIN
Moves marker 2 to the trace minimum.

Usage: Event

CALCulate<1...2>:MARKer<1...6>:X <FrequencyOrTime>
This command positions a marker on a particular coordinate on the horizontal axis.

If one or more delta markers (2 to 6) are already active, the command turns these delta
markers into normal markers.

Note that it is possible to place the marker outside the visible trace. In that case, this
value is invalid.

If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:

<FrequencyOrTime> Indicates the coordinate on the horizontal axis.
The unit in spectrum analyzer mode depends on the measure-
ment, e.g. Hz for measurements in the frequency domain and
seconds for measurements in the time domain.
Range: Maximum span.
Default unit: GHz

Example: CALC:MARK2:X 10.7MHz
Positions marker 2 to frequency 10.7 MHz.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>[:STATe] <State>
This command turns marker search limits on and off.

The search limit restricts the evaluation range of the trace when "set marker" functions
are performed. For example, marker set to peak with command CALCulate<l...2>:
MARKer<1l...6>:MAXimum[:PEAK] on page 343 sets the marker only at the peak of
the trace within the search limit.

The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits selects
the limit line.
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Parameters:
<State> ON | OFF
*RST: OFF
Example: See CALCulate<l...2>:MARKer<l...6>:X:

SLIMits<l...2>:RIGHt on page 345.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>:LEFT <SearchLimit>
This command defines the left limit of the marker search range.

To use the command, you first have to turn on search limits with
CALCulate<l...2>:MARKer<l...06>:X:SLIMits<l...2>[:STATe]

on page 344.
The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits selects

the limit line.

Parameters:

<SearchLimit> Sets the left marker search limit.
The unit in the spectrum analyzer mode depends on the mea-
surement, e.g. Hz for measurements in the frequency domain
and seconds for measurements in the time domain.
Range: Maximum span.
*RST: — (is set to the left diagram border when switching

on search limits)

Default unit: GHz

Example: See CALCulate<l...2>:MARKer<l...6>:X:

SLIMits<l...2>:RIGHt on page 345.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>:RIGHt <SearchLimit>
This command defines the right limit of the marker search range.

To use the command, you first have to turn on search limits with
CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>[:STATe]

on page 344.
The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits selects
the limit line.
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Parameters:

<SearchLimit> Sets the right marker search limit.
The unit depends on the measurement, e.g. Hz for measure-
ments in the frequency domain and seconds for measurements
in the time domain.
Range: Maximum span.
*RST: — (is set to the right diagram border when switching

on search limits)

Default unit: GHz

Example: CALC:MARK:X:SLIM ON
CALC:MARK:X:SLIM:LEFT 10MHz
CALC:MARK:X:SLIM:RIGH 100MHz

Turns on search limits and defines a search range from 10 MHz
to 100 MHz.

CALCulate<1...2>:MARKer<1...6>:Y?
This command queries the absolute vertical position of a marker.
If necessary, the corresponding marker is activated first.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end between activating the delta marker and reading out the result. This is only
possible in single sweep mode.

The unit of the return value depends on UNIT<1...2>:POWer.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<MarkerPosition> Numeric value of the marker position.

Example: INIT:CONF OFF
CALC:MARK2 ON

Turns on single sweep mode and marker 2.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK2:Y?

Queries the position of marker 2.

Usage: Query only

Marker Functions

The following commands perform various kinds of analysis at the marker position.

List of commands

CALCulate<1...2>:MARKer<1...6>:COUNt:FREQUENCY?....ceieieeeeeeeeeeeeeeeeeeeeeeceeeeeeeeeeeeees 347
CALCulate<1...2>:MARKer<1...6>:COUNt:RESolution:MODE............ceevvvueieeeeeeiniieeeee e, 347
CALCulate<1...2>:MARKer<1...6>:COUNI[:STATE].ceuuueereereerieieeeeeetneeseeeeeetneeeeeeeenraaeaeeens 348
CALCulate<1...2>:MARKer<1...6>:FUNCtion:DEModulation[:STATE].......ceevrrueeereerrrriereeeeens 348
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CALCulate<1...2>:MARKer<1...6>:FUNCtion:DEModulation:HOLD.........cccceeiviiiiiiieiirienens 349
CALCulate<1...2>:MARKer<1...6>:FUNCtion:DEModulation:SELect.........ccccvueeerenererenneenn.. 349
CALCulate<1...2>:MARKer<1...6>:FUNCHON:NDBDOWN........c.ceeeeeeeeeieeeeieeeeee e eeeannns 349
CALCulate<1...2>:MARKer<1...6>:FUNCtion:NDBDown:FREQUENCY?......ccceeererieieeereeaaaann. 349
CALCulate<1...2>:MARKer<1...6>:FUNCtion:NDBDOWN:RESUIt?........cccceerrerrreereereerieeeeees 350
CALCulate<1...2>:MARKer<1...6>:FUNCtion:NDBDOWN:STATE......cccvceieeerrrrnieeeeeeenrnieeeeeens 350
CALCulate<1...2>:MARKer<1...6>:FUNCLtion:NOISE[:STATE]. .. ctiriiriieiieee e 351
CALCulate<1...2>:MARKer<1...6>:FUNCtion:NOISe:RESUIt?.......coeviieieiiiieeieeeeeeeeens 351

CALCulate<1...2>:MARKer<1...6>:COUNt:FREQuency?

This command performs a frequency measurement at the marker position and returns
the result.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end to make sure that the R&S Spectrum Rider actually reaches the frequency
you want to measure. This is only possible in single sweep mode.

Before you can use the command, you have to turn on the frequency counter with
CALCulate<l...2>:MARKer<l...6>:COUNt[:STATe] on page 348.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: See CALCulate<l...2>:MARKer<l...6>:COUNt[:STATe]
on page 348.
Usage: Query only

CALCulate<1...2>:MARKer<1...6>:COUNt:RESolution:MODE <ResolutionMode>
CALCulate<1...2>:MARKer<1...6>:COUNt:RESolution:MODE?

This command sets and queries the resolution frequency counter mode.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Suffix:

<1..2> 1..2

<1...6> 1...6

Parameters:

<ResolutionMode>  HIGH | LOW
HIGH
Sets high resolution frequency counter..
LOW

Sets low resolution frequency counter.

Example: CAL:MARK1 :COUN:RES:MODE?
Return frequency counter mode for marker 1.
Example: CAL:MARK1 :COUN:RES:MODE HIGH

Set frequency counter mode to high resolution for marker 1.
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CALCulate<1...2>:MARKer<1...6>:COUNt[:STATe] <State>
This command turns the frequency counter at the marker position on and off.

You can read out the result with CALCulate<l...2>:MARKer<l...6>:COUNt:
FREQuency? on page 347.

Frequency counting is possible only for one marker at a time. If it is activated for
another marker, it is automatically deactivated for the previous marker.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end to make sure that the R&S Spectrum Rider actually reaches the frequency
you want to measure. This is only possible in single sweep mode.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<State> ON | OFF

*RST: OFF
Example: INIT:CONT OFF

CALC:MARK ON

Turns on single sweep mode and marker 1.
CALC:MARK:COUN ON

Turns on the frequency counter for marker 1.

INIT; *WAT

CALC:MARK:COUN: FREQ?

Performs a measurement and queries the results of the fre-
quency counter.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:DEModulation[:STATe] <State>

This command turns the audio demodulator on and off when the measurement hits a
marker position.

With span > 0, you can define a hold time at the marker position with
CALCulate<l...2>:MARKer<l...6>:FUNCtion:DEModulation:HOLD

on page 349.
In zero span, the demodulation is on permanently.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Suffix:

<1..2> 1..2
<1...6> 1...6
Parameters:

<State> ON | OFF

*RST: OFF
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Example: CALC:MARK3:FUNC:DEM ON
Switches on the demodulation for marker 3.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:DEModulation:HOLD <HoldTime>

This command defines the hold time at the marker position for the demodulation with
span > 0.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:

<HoldTime> Range: 100 ms to 500 s
*RST: 0.5 (DEModulation is set to OFF)
Default unit: s

Example: CALC:MARK:FUNC:DEM:HOLD 3s

Sets a hold time of 3 seconds.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:DEModulation:SELect <DemodType>
This command selects the type of demodulation type for the audio demodulator.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<DemodType> AM | FM
*RST: AM
Example: CALC:MARK:FUNC:DEM:SEL FM

Selects FM demodulation.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:NDBDown <MarkerDistance>
This command defines the distance of the n dB down markers to the reference marker.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:

<MarkerDistance> Distance of the temporary markers to the reference marker in
dB.
*RST: 3dB
Default unit: dB

Example: See CALCulate<l...2>:MARKer<l...6>:FUNCtion:

NDBDown : STATe on page 350

CALCulate<1...2>:MARKer<1...6>:FUNCtion:NDBDown:FREQuency?

This command queries the horizontal position of the n dB down markers.
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The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:

<Return values> <frequency1>, <frequency2>
<frequency1>
Absolute frequency of the n dB marker to the left of the refer-
ence marker in Hz.
<frequency2>
Absolute frequency of the n dB marker to the right of the refer-
ence marker in Hz.

Example: See CALCulate<l...2>:MARKer<l...6>:FUNCtion:
NDBDown : STATe on page 350

Usage: Query only

CALCulate<1...2>:MARKer<1...6>:FUNCtion:NDBDown:RESult?
This command queries the frequency spacing or bandwidth of the n dB down markers.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:

<Return values> <Bandwidth>
Bandwidth in Hz.

Example: See CALCulate<l...2>:MARKer<l...6>:FUNCtion:
NDBDown : STATe on page 350.

Usage: Query only

CALCulate<1...2>:MARKer<1...6>:FUNCtion:NDBDown:STATe <State>
This command turns the n dB Down marker function on and off.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<State> ON | OFF

*RST: OFF
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Example: CALC :MARK:FUNC:NDBD: STAT ON

Turns on the n dB marker function.

CALC:MARK:FUNC:NDBD 3

Positions two temporary markers 3 dB below a reference
marker.

CALC:MARK:FUNC:NDBD: FREQ?

Queries the frequency position of the n dB Down markers; would
return e.g. 100000000,200000000.
CALC:MARK:FUNC:NDBD:RES?

Queries the measurement result; would return e.g. 100000000.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:NOISe[:STATe] <State>
This command turns the noise measurement for all markers on and off.

You can query the results of the noise power density at the marker position with
CALCulate<l...2>:MARKer<l...6>:FUNCtion:NOISe:RESult? on page 351.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<State> ON | OFF
*RST: OFF
Example: See CALCulate<l...2>:MARKer<l...6>:FUNCtion:

NOISe:RESult? on page 351.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:NOISe:RESult?
This command queries the result of the noise measurement.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end before reading out the result. This is only possible in single sweep mode.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: INIT:CONT OFF
Turns on single sweep mode.
CALC:MARK2 ON
CALC:MARK2:FUNC:NOIS ON
Turns on marker 2 and assigns the noise measurement to that
marker.
INIT; *WAT
CALC:MARK2:NOIS:RES?
Performs the measurement and queries the noise marker
results.

Usage: Query only
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13.6.2.8 Using Display Lines and Limit Lines
The following commands define the display lines and limit lines.

Display Lines

The following commands define the position of the display line.

List of commands

CALCuUlate<1..2>DLINE......ccuuiiiiiiii 352
CALCulate<1...2>:DLINE:STATE.....uuciiiiiiiii it s 352

CALCulate<1...2>:DLINe <LinePosition>
This command defines the position of a display line.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<LinePosition> Numeric value with a variable range and unit.
You can use any unit you want, the R&S Spectrum Rider then
converts the unit to the currently selected unit. If you omit a unit,
the R&S Spectrum Rider uses the currently selected unit.
*RST: — (STATe to OFF)
Default unit: dBm

Example: CALC:DLIN -20dBm

Sets the display line threshold to -20 dBm.

CALCulate<1...2>:DLINe:STATe <State>
This command turns display lines on and off.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DLIN:STAT OFF
Turns on the display line.
Limit Lines

The following commands define limit lines and perform the corresponding limit checks.
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List of commands

CALCulate<1...2>:LIMit<1... 2> BEEP[:STATE]. ...ttt ettt ettt e e e 353
CALCulate<1...2>:LIMit<1...2>:COMMENI?........oevrrrrerrrririiieiaieieieseeeeeeeeeseeeeeeeeesesesreraranan.. 353
CALCUlate<...2>:LIMit<1... 2> DEFINE....citeeieereeeeeeeeteee e e e e eetee e e e e e et e e e e e s eera s e e e eeernaaaeaas 354
CALCuUlate<1...2>:LIMit<1... 2> DELEE....cccceeeerei e ettt et e e e et e e e e eeraeeaeas 355
(07 A M O] =) (SR B 5 1 NS 355
(07 A M O] =) (o2 B B T [N TR X I I = P 355
CALCuUlate<1... 2> LIMIt<T ... 25 FAIL? ..ot e e e e e e e eeeeennn s 356
CALCUIate<T... 25 LIMIt<T .. 2> S T AT e e eeet e eeeee e e et e et e e e e e e e e s e e e eaneeeenneeeenn 356
CALCuUlate<q...2>:LIMIt<1... 25 UNIT:X 2. cuutiiiiiiiieeeeeieieeeeeeeeeeeeeeeeeeeeeeeeesrsbar e aaeaeaeeas 356
CALCUIAtE< .25 LIMIt<T... 25 UNITY ]2 oot eeeeeeeeeeeeeeeeeeseseseseseseseseeeseseseanaes 357
CALCulate<1...2>:LIMit<1...2>LOWEISELECK.......coeeeieeieeeiee e e 357
CALCulate<1...2>:LIMit<1...2>UPPEISELEC......ccteii e eaas 358
CALCulate<1...2>:LIMit<1...2>LOWer:THREShOI.......ccoteieriiiiieei s 358
CALCulate<1...2>:LIMit<1...2>:UPPer:THREShOId.........ccieeeeeeeeieee e 358

CALCulate<1...2>:LIMit<1...2>:BEEP[:STATe] <State>
This command turns the beeper that beeps if a limit line is violated on and off.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:LIM:BEEP ON

Activates the audio beep.

CALCulate<1...2>:LIMit<1...2>:COMMent?
This command queries the description of a limit line.
This command is a query and therefore has no RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:
<1..2> 1.2
<1..2> 1.2
Example: CALC:LIM:COMM?
Queries the description of limit line 1.
Usage: Query only
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CALCulate<1...2>:LIMit<1...2>:DEFine <Name>, <Description>, <X-unit>, <X-scale>,
<Y-unit>, <X0>, <Y0>, <X1>, <Y1>[, <X2>, <Y2>, <X3>, <Y3>, <X4>, <Y4>,
<X5>, <Y5>, <X6>, <Y6>, <X7>, <Y7>, <X8>, <Y8>, <X9>, <Y9>, <X10>,
<Y10>, <X11>, <Y11>, <X12>, <Y12>, <X13>, <Y13>, <X14>, <Y 14>, <X15>,
<Y15>, <X16>, <Y16>, <X17>, <Y17>, <X18>, <Y18>, <X19>, <Y19>, <X20>,
<Y20>, <X21>, <Y21>, <X22>, <Y22>, <X23>, <Y23>, <X24>,6 <Y24>, <X25>,
<Y25>, <X26>, <Y26>, <X27>, <Y27>, <X28>, <Y28>, <X29>, <Y29>, <X30>,
<Y30>, <X31>, <Y31>, <X32>, <Y32>, <X33>, <Y33>, <X34>, <Y34>, <X35>,
<Y35>, <X36>, <Y36>, <X37>, <Y37>, <X38>, <Y38>, <X39>, <Y39>, <X40>,
<Y40>, <X41>, <Y41>, <X42>, <Y42>, <X43>, <Y43>, <X44>, <Y44> <X45>,
<Y45>, <X46>, <Y46>, <X47>, <Y47>, <X48>, <Y48>, <X49>, <Y49>, <X50>,
<Y50>, <X51>, <Y51>, <X52>, <Y52>, <X53>, <Y53>, <X54>, <Y54>, <X55>,
<Y55>, <X56>, <Y56>, <X57>, <Y57>, <X58>, <Y58>, <X59>, <Y59>, <X60>,
<Y60>, <X61>, <YB61>, <X62>, <Y62>, <X63>, <Y63>, <X64>, <Y64>, <X65>,
<Y65>, <X66>, <Y66>, <X67>, <YB67>, <X68>, <Y68>, <X69>, <Y69>, <X70>,
<Y70>, <X71>, <Y71>, <X72>, <Y72>, <X73>, <Y73>, <X74>, <Y74>, <X75>,
<Y75>, <X76>, <Y76>, <X77>, <Y77>, <X78>, <Y78>, <X79>, <Y79>, <X80>,
<Y80>, <X81>, <Y81>, <X82>, <Y82>, <X83>, <Y83>, <X84>, <Y84>, <X85>,
<Y85>, <X86>, <Y86>, <X87>, <Y87>, <X88>, <Y88>, <X89>, <Y89>, <X90>,
<Y90>, <X91>, <Y91>, <X92>, <Y92>, <X93>, <Y93>, <X94> <Y94> 6 <X95>,
<Y95>, <X96>, <Y96>, <X97>, <Y97>, <X98>, <Y98>, <X99>, <Y99>]

This command defines the shape of a limit line.

After you have defined the shape of the limit line, you still have to activate it with
CALCulate<l...2>:LIMit<1...2>:UPPer:SELect on page 358 before it takes
effect.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:
<1..2> 1.2
<1..2> 1.2
Parameters:
<Name> String containing the name of the limit line.
Note: if a limit line with the same name already exists, it is over-
written.
<Description> String containing a comment for the limit line.
<X-unit> HZ|S|M
Unit of the x-axis.
<X-scale> ABSolute | RELative
Scale of the x-axis.
<Y-unit> DB | DBM | DBMV | DBUV | DBUA | V | VOLT | W | WATT |

DBUVm | DBUam | V_M | W_M2 | VSWR
Unit of the y-axis.
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<X0...X99> Data points on the x-axis.

Note: a limit line may consist of up to 100 horizontal data points.
<Y0...Y99> Data points on the y-axis.
Example: CALC:LIM:DEF

'Line', 'Example',HZ,ABS, DBM, 10000000,-10,
10000000,0,20000000,0
Defines a limit line with three data points.

Usage: Setting only

CALCulate<1...2>:LIMit<1...2>:DELete
This command deletes a limit line.
This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:

<1..2> 1.2

<1..2> 1.2

Example: CALC:LIM2:DEL

Deletes the second limit line.

CALCulate<1...2>:DLINe <LinePosition>
This command defines the position of a display line.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<LinePosition> Numeric value with a variable range and unit.
You can use any unit you want, the R&S Spectrum Rider then
converts the unit to the currently selected unit. If you omit a unit,
the R&S Spectrum Rider uses the currently selected unit.
*RST: — (STATe to OFF)
Default unit: dBm

Example: CALC:DLIN -20dBm

Sets the display line threshold to -20 dBm.
CALCulate<1...2>:DLINe:STATe <State>

This command turns display lines on and off.

The numeric suffix at CALCulate is irrelevant for this command.
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Suffix:
<1..2> 1..2
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DLIN:STAT OFF

Turns on the display line.

CALCulate<1...2>:LIMit<1...2>:FAIL?
This command queries the result of a limit check.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end before reading out the result. This is only possible in single sweep mode.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:
<1..2> 1.2
<1..2> 1.2
Example: INIT; *WAT
CALC:LIMI1:FATIL?
Performs a measurement and queries the result of the check for
limit line 1.
Return value: 0 for pass and 1 for fail.
Usage: Query only

CALCulate<1...2>:LIMit<1...2>:STATe <State>
This command turns a limit check on and off.

You can query the result of the limit check with CATL.Culate<l...2>:
LIMit<1l...2>:FATIL? on page 356.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:LIMI1:STAT ON

Switches on the limit check for limit line 1.

CALCulate<1...2>:LIMit<1...2>:UNIT:X?

This command queries the horizontal unit of a limit line.
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This command is a query and therefore has no *RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:
<1...2> 1..2
<1...2> 1..2
Example: CALC:LIMI:UNIT:X?
Queries the x-unit of the first limit line.
Usage: Query only

CALCulate<1...2>:LIMit<1...2>:UNIT[:Y]?
This command queries the vertical unit of a limit line.
This command is a query and therefore has no *RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:
<1..2> 1..2
<1..2> 1..2
Example: CALC:LIMI1:UNIT?
Queries the y-unit of the first limit line.
Usage: Query only

CALCulate<1...2>:LIMit<1...2>:LOWer:SELect <LimitLine>
This command selects the lower limit line.
This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:

<1..2> 1.2

<1..2> 1..2

Parameters:

<LimitLine> String containing the filename of the lower limit line.

Example: CALC:LIM1:LOW:SEL 'GSM Lower.rellim'
Selects the lower limit line.

Usage: Setting only
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CALCulate<1...2>:LIMit<1...2>:UPPer:SELect <LimitLine>
This command selects the upper limit line.
This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:

<1..2> 1.2

<1..2> 1..2

Parameters:

<LimitLine> String containing the filename of the upper limit line.

Example: CALC:LIM1:UPP:SEL 'GSM Upper.rellim'
Selects the upper limit line.

Usage: Setting only

CALCulate<1...2>:LIMit<1...2>:LOWer:THReshold <Threshold>
This command defines the level of a lower threshold limit line.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:

<1..2> 1..2

<1..2> 1..2

Parameters:

<Threshold> Numeric value whose unit depends on the unit you have cur-
rently selected for the vertical axis.
Default unit: dBm

Example: CALC:LIMI1:LOW:THR -10DBM

Defines a threshold of -10 dBm.

CALCulate<1...2>:LIMit<1...2>:UPPer:THReshold <Threshold>
This command defines the level of an upper threshold limit line.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Suffix:
<1...2> 1..2
<1...2> 1..2
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Parameters:

<Threshold> Numeric value whose unit depends on the unit you have cur-
rently selected for the vertical axis.
Default unit: dBm

Example: CALC:LIMI1:UPP:THR -10DBM

Defines a threshold of -10 dBm.

13.6.2.9 Configuring and Using Measurement Functions

The R&S Spectrum Rider provides measurement functions that allow you to perform
advanced measurements and can also be controlled remotely.

e Configuring Channel TabIEsS...........cco i 359
0  Power MeasUremMENtS........ooiuuuiiiiiiieeee ettt e e 361
e Measuring the Channel POWET............uuuuiiiiiieie e 365
0 EIRP MeasuremMent. ... .ottt e e e e e e e 367
e Measuring the Occupied Bandwidth..............oooiiii e 369
®  TDMA MEASUIEMENTS.....cciiiiiieei e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeennennanannn 370
e Measuring the Adjacent Channel Leakage Ratio..........ccccooviiiiiiiiiiiene e 371
e Measuring the Harmonic DistOrtion............ecceeeieiniii e 382
e Measuring the AM Modulation Depth........cccceeieieiiiiii 384
e Measuring the Spectrum Emission MasK........cccccceeeeiiiiiiiiiiicieceeen, 385
e Using an ISotropiC ANTENNa. .....ooi i e 386

Configuring Channel Tables

The following commands configure the channel tables.

List of commands

RS = N ST [0 1 A 1= S G PPN 359
[SENSe:]CHANNELTABLEISELECEST...4> . .eiiiiiiiiie ettt e e e 360
[SENSe:]CHANNEl: TABLE:SELECEDOWNIINK. ..cceietieiiiiieeeeeeeeeee e e e e e e e e e e e e s 360
[SENSe:]CHANNEL: TABLE:SELECHUPLINK....uiieieiiiteieeeieiiieeeeee ettt e e e s eetaeeeeeeeenaeseeeeeennns 361
[SENSe:]CHANNELTABLEISET ...ccviiiiiiiiiii et e e 361

[SENSe:]CHANnRel<1...3> <ChannelNumber>
This command selects the channel to be analyzed.

You have to set the frequency mode with [SENSe: ] FREQuency: INPut:
MODE<1 . .3> on page 316 to channel first.

The numeric suffix at CHANnel is irrelevant for this command.

Parameters:

<ChannelNumber> Numeric value that selects the number of the channel to be ana-
lyzed.
*RST: Depends on the channel table.

Example: See [SENSe: ] CHANnel :TABLe:SELect<l...4>

on page 360.
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[SENSe:]CHANnNel:TABLe:SELect<1...4> <ChannelTable>

This command selects a channel table configured for the link direction you have
selected with [SENSe: ]CHANnel:TABLe:SET on page 361.

Note that if you have previously selected a channel table with [SENSe: ] CHANnel :
TABLe:SELect :DOWN1ink on page 360 or [SENSe: ]CHANnel: TABLe:SELect:
UPLink on page 361, this command replaces that file.

The numeric suffix at SELect is irrelevant for this command.

Suffix:

<1..4> 1..4

Parameters:

<ChannelTable> String containing the filename of the channel table.
*RST: "

Example: CHAN:TABL:SET UP

Selects channel table selection for uplink signals.
CHAN:TABL:SEL 'TV China.CHNTAB'

Loads the channel table with the name TV China' for the uplink.
CHAN:TABL:SEL 'TV Italy.chntab'

or

CHAN:TABL:SEL:UPL 'TV Italy.chntab'

Both commands replace the uplink channel table "TV China' with
TV ltaly'.

Downlink channel tables are not affected by the commands sent
so far.

FREQ:INP:MODE CHAN

CHAN 10

Select a particular uplink channel (e.g. #10) instead of a (center)
frequency.

To select an additional downlink channel table, use either:
CHAN:TABL:SET DOWN

CHAN:TABL:SEL TV ltaly.chntab'

or

CHAN:TABL:SEL:DOWN 'TV Italy.chntab'

[SENSe:]CHANnNel:TABLe:SELect:DOWNIink <ChannelTable>

This command selects a channel table configured for downlink signals.

Parameters:

<ChannelTable> String containing the name of the channel table.
*RST: "

Example: See [SENSe: ]CHANnel :TABLe:SELect<l...4>
on page 360.
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[SENSe:]CHANnNel:TABLe:SELect:UPLink <ChannelTable>

This command selects a channel table configured for downlink signals.

Parameters:

<ChannelTable> String containing the name of the channel table.
*RST: "

Example: See [SENSe:]CHANnel :TABLe:SELect<1l...4>
on page 360.

[SENSe:]CHANnel:TABLe:SET <Table>

This command selects the link direction for measurements with channel tables.

Parameters:
<Table> UP | DOWN
(V]
Selects the uplink.
DOWN
Selects the downlink.
*RST: UP
Example: See [SENSe:]CHANnel :TABLe:SELect<1l...4>
on page 360.

Power Measurements

The following commands configure power measurements. To perform the actual mea-
surement, use the commands described in section Chapter 13.6.2.5, "Performing and
Triggering Measurements", on page 328.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:SELEC..........cevueieeeieiiriieeeeeeeeiieeeeens 361
CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWeEr[:STATE]. ...ttt eeceeeeaas 362
CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:PRESEt........cc.coeviiiiiiiiiiiiieieeeeeeeens 362
CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:PRESet:CHECK?........cccoveieririireennnnn. 363
CALCulate<1...2>:MARKer<1...6>:FUNCtion:LEVEl:ONCE..........cccceteieeeeeeeeeeeee e 363
CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:RESUIt?..........eeereeeeeeeieeeeee e 364

CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:SELect <MeasType>
This command selects a power measurement and turns the measurement on.
The numeric suffix at CALculate and MARKer are irrelevant for this command.

Suffix:
<1...2> 1..2
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<1..6> 1.6
Parameters:
<MeasType> MCACpower | ACPower | CPOWer | EIRPpower | OBANdwidth |

OBWidth | TDMA

MCACpower | ACPower
Adjacent Channel Leakage Ratio measurement (ACLR) aka
adjacent channel power or multi carrier adjacent channel.

CPOWer
Chanel power measurement.

EIRPpower
Effective Isotropic Radiated Power measurement.

OBANdwidth | OBWidth
Occupied Bandwidth measurement.

TDMA
TDMA power measurement.

Example: CALC:MARK:FUNC:POW:SEL CPOW
Selects the channel power measurement.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer[:STATe] <State>
This command turns a power measurement on and off.

You can select a power measurement with CALCulate<l...2>:MARKer<l...6>:
FUNCtion:POWer:SELect on page 361.

The numeric suffix at CALculate and MARKer are irrelevant for this command.

Parameters:
<State> ON | OFF
ON
Turns the power measurement on.
OFF
Performs a basic spectrum measurement.
*RST: OFF
Example: CALC:MARK:FUNC:POW OFF

Switches off the power measurement.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:PRESet <Standard>

This command selects one of the predefined configurations for a telecommunications
standard. This command only works if you have turned on power measurements with
CALCulate<l...2>:MARKer<l...6>:FUNCtion:POWer [:STATe] on page 362.

The configuration for a standard is in line with the specifications and includes parame-
ters like weighting filter, channel bandwidth and spacing, resolution and video band-
width, as well as detector and sweep time.

The numeric suffix at CALculate and MARKer are irrelevant for this command.
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Parameters:

<Standard> String containing the filename of the standard.

Example: CALC:MARK:FUNC:POW:PRES '3GPP WCDMA.chpstd'
Selects the 3GPP WCDMA standard for channel power mea-
surements.

Usage: Setting only

CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:PRESet: CHECk?

This command checks if the current settings are in line with the settings defined by the
standard selected with CAT.Culate<1...2>:MARKer<l...6>:FUNCtion:POWer:
PRESet on page 362.

The numeric suffix at CALculate and MARKer are irrelevant for this command.

Note that the command only checks those parameters that are defined by the stan-
dard.

This command is a query and therefore has no *RST value.

Return Value

0 The R&S Spectrum Rider settings violate a standard
configuration

1 The R&S Spectrum Rider settings comply with the
standard.

The numeric suffix at CALculate and MARKer are irrelevant for this command.

Example: CALC:MARK:FUNC:POW: PRES: CHEC?
Queries compliance to the standard currently in use.

Usage: Query only

CALCulate<1...2>:MARKer<1...6>:FUNCtion:LEVel:ONCE
This command adjusts the reference level to the measured signal power.

This automatic routine makes sure that the signal power level does not overload the
R&S Spectrum Rider or limits the dynamic range by too small an S/N ratio.

To determine the best reference level, the R&S Spectrum Rider aborts current mea-
surements and performs a series of test sweeps. After it has finished the test, it contin-
ues with the actual measurement.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK:FUNC:LEV:ONCE
Initiates an automatic level adjust routine.

Usage: Event
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CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:RESult? <arg0>
This command queries the results of power measurements.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end before reading out the result. This is only possible in single sweep mode.

Before you can use this command, you have to select the power measurement with
CALCulate<l...2>:MARKer<l...6>:FUNCtion:POWer:SELect on page 361
and CALCulate<l...2>:MARKer<l...6>:FUNCtion:POWer|[:STATe]

on page 362.

This command is a query and therefore has no *RST value.

The numeric suffix at CALculate and MARKer are irrelevant for this command.

Suffix:

<1..2> 1.2

<1...6> 1...6

Parameters:

<arg0> MCACpower | ACPower | CPOWer | EIRPpower | OBANdwidth |

OBWidth | TDMA

MCACpower | ACPower

Returns the results for ACLR measurements.

The number of return values depends on the number of TX and
adjacent channel. The order of return values is:

power of the transmission channel.

power of the lower adjacent channel.

power of the upper adjacent channel.

power of the lower alternate channel 1.

power of the upper alternate channel 2.

etc.

The unit of the return values depends on the scaling of the verti-
cal axis:

logarithmic scaling returns the power in the currently selected
unit (see UNIT<1...2>:POWer on page 323).

linear scaling returns the power in W.

CPOwer

Returns the results for channel power measurements.

The return value is the power of the channel. The unit depends
on the scaling of the vertical axis:

logarithmic scaling returns the power in the currently selected
unit (see UNIT<1...2>:POlWler on page 323).

linear scaling returns the power in W.

User Manual 1321.1011.02 — 11 364



R&S®Spectrum Rider FPH Remote Commands

Example:

Usage:

Remote Control - Commands

EIRP

Returns the results for effective isotropic radiated power mea-
surements.

The return value is the power of EIRP measurement. The unit
depends on the scaling of the vertical axis:

logarithmic scaling returns the power in the currently selected
unit (see UNIT<1...2>:POWer on page 323).

OBANdwidth | OBWidth

Returns the results for measurements of the occupied band-
width.

The return value is the occupied bandwidth in Hz.

TDMA

Returns the results for TDMA power measurements.

The return value is the power of the signal. The unit depends on
the scaling of the vertical axis:

logarithmic scaling returns the power in the currently selected
unit (see UNIT<1...2>:POWer on page 323).

linear scaling returns the power in W.

POW:BAND 90PCT

Defines the occupied bandwidth (90%).

INIT:CONT OFF

INIT; *WAT

CALC:MARK:FUNC:POW:RES? OBW

Turns on single sweep mode, performs a measurement and
queries the results.

Query only

Measuring the Channel Power

The following commands configure channel power measurements. To perform the
actual measurement, use the commands described in section Chapter 13.6.2.5, "Per-
forming and Triggering Measurements", on page 328.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:CPOWer:BANDWidth......ccccceeiveiiiiiiieieeeenene. 365
CALCulate<1...2>:MARKer<1...6>:FUNCtion:CPOWer:-MODE..........ccccccvueeeiereeeeeeeeeeee. 366
CALCulate<1...2>:MARKer<1...6>:FUNCtion:CPOWEr:UNIT........ccueriieneeeeereeeeieee e 366
CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:RESUlt:PHZ.............cccoeeeeereriiiriineennes 366

CALCulate<1...2>:MARKer<1...6>:FUNCtion:CPOWer:BANDwidth <ChannelBW>

This command defines the channel bandwidth for channel power measurements.

The numeric suffix at CALculate and MARKer are irrelevant for this command.

Parameters:
<ChannelBW>
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Example: CALC:MARK:FUNC:CPOW:BAND 4 MHZ
Sets the channel bandwidth to 4 MHz.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:CPOWer:MODE <DisplayMode>
This command selects the display mode for channel power measurements.
The numeric suffix at CALculate and MARKer are irrelevant for this command.

Parameters:
<DisplayMode> CLR | MAX

CLR
Displays the currently measured value (Clear / Write).

MAX
Displays the highest measured value (Max Hold).

*RST: CLR

Example: CALC:MARK:FUNC:CPOW:MODE CLR
Selects clear/write power display mode.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:CPOWer:UNIT <Unit>
This command selects the unit of the vertical axis for channel power measurements.

The numeric suffix at CALculate and MARKer are irrelevant for this command.

Suffix:

<1..2> 1..2

<1...6> 1...6

Parameters:

<Unit> DBM | DBMV | DBUV | DUVE | DMVE | VEMF | DBUA | VOLT |
WATT | DUVM | DUAM |V |W |V_M | W_M2
*RST: dBm

Example: CALC:MARK:FUNC:CPOW:UNIT DBM

Sets the unit to dBm.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:POWer:RESult:PHZ <State>
This command turns the display of the channel power per Hertz on and off.

The numeric suffix at CALculate and MARKer are irrelevant for this command.

Parameters:
<State> ON |OFF
*RST: dBm
Example: CALC:MARK:FUNC:POW:RES:PHZ ON

Displays the measured Channel Power / Hz.
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EIRP Measurement

This chapter describes all commands available to make an EIRP measurement.

List of commands

[SENSE:IEIRPPOWEICLOSS. .. .cceietieiieeieeiiieeeeeeettee e e e s e etaeaeeaeeeesaeaeeseeatanesaessestanaeeeseesnns 367
[SENSE:IEIRPPOWEIDISTANCE. .....cevtuuieeeeietiieieeeeeetieeeeeeeeeteaeeeeeeeataeeeeserssnaaeeaesenranaaaaaens 367
[SENSE:[EIRPPOWEFMAXHOIA? ... v eeeeeeeeeeeeeeseseeeeeeeeeeeeeeseeeseseseseseseseseeeeeeneseseseseseseseneseses 367
[SENSE:IEIRPPOWEIPLOSS?. ... teietiiieeeeeeeeiee e e e e e ettt e e e e s ettt s e e e e eetnnaseaeseetnaeeaeesennnnaaaeens 367
[SENSE:IEIRPPOWEIPOWEI?. .. .ceeeietieeeeeeettiee e e e e eeaiae s e e e eeetaaaeseeseestaseeeeeeennaaseeesensnnnaaaaens 368
[SENSE:|EIRPPOWEIRAGEIN. ... uuuiaaaeieieeeeeeeeeaeaeeeeeeeeeeeeeeaeternsnnnnaaaaaasaeeeeaaaaaaaaeeeeeeeenenes 368
[SENSE:IEIRPPOWEISUM?....uu ettt e e e eetteee e e e ettt e e e ettt e e e e e eeabe e e e s eetaaaesaesassannsaaeeees 368
DISPlay<1...2>EIRP:HORIZONIAL. ....uuciieiieeieie et ee et e et e e e e e e aate e e e e e eebaa e eeaeeeens 368
DISPlay<1...2>:EIRP:MAXHOIA:RESEL. ... .ot 368
DISPlay<1...2>EIRP:VERTICAL. ...ttt ettt e et e e e e e e e e eeas 369

[SENSe:]JEIRPpower:CLOSs <EIRPCableLoss>

This command input cable loss value in dB and value is displayed on the EIRP info
bar.

Parameters:
<EIRPCableLoss> Numeric value that defines the cable loss.

Default unit: dB

Example: EIRP:CLOS 0
Cable loss of 0.00 dB is displayed on the EIRP info bar.

[SENSe:]EIRPpower:DISTance <EIRPDistance>

This command input parameter distance in meter or feet and value is displayed on the
EIRP info bar.

Parameters:

<EIRPDistance> Numeric value that defines the distance.
Default unit: m

Example: EIRP:DIST 0.95

Distance of 950 mm is displayed on the EIRP info bar.

[SENSe:]EIRPpower:MAXHold?
This command queries the maximum hold value of the EIRP measurements.

Usage: Query only
[SENSe:]EIRPpower:PLOSs?

This command queries the free space path loss calculation.

FSPLgg
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=10 logy, ( (4Tdf/ c)?)
=20 |Og10 (d) + 20 |Og10 (f) + 20 |Og10 ( 411/C )
=2010go (d) + 20 logyq (f) - 147.55

Example: EIRP:PLOS? -> 38.00
Return the free space path loss of 38.00 dB.

Usage: Query only

[SENSe:]EIRPpower:POWer?
This command queries the EIRP power measurement.

EIRP4g = Measured channel power (excluding antenna gain and cable loss) - received
antenna gain + received cable loss + FSPL

Example: EIRP:POW? ->-39.35
Return the EIRP power measurement of -39.35 dB.

Usage: Query only

[SENSe:]EIRPpower:RAGain <EIRPAntennaGain>

This command input antenna gain value in dB and value is displayed in dBi on the
EIRP info bar.

Parameters:
<EIRPAntennaGain> Numeric value that defines the antenna gain.

Default unit: dB

[SENSe:]EIRPpower:SUM?

Return the sum of EIRP power (dBm) for horizontal and vertical of the dual polarization
measurement.

Usage: Query only

DISPlay<1...2>:EIRP:HORizontal
This command dispalys the ERIP power of the horizontal polorization.

The numeric suffix at DISPIlay is irrelevant for this command.

Suffix:
<1..2> 1.2
Usage: Event

DISPlay<1...2>:EIRP:MAXHold:RESet

This command performs a reset on the maximum hold function.
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The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Example: Display:EIRP:MAXH:RES
Usage: Event

DISPlay<1...2>:EIRP:VERTical
This command dispalys the ERIP power of the vertical polorization.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:
<1..2> 1.2
Usage: Event

Measuring the Occupied Bandwidth

The following commands configure the measurement of the Occupied Bandwidth. To
perform the actual measurement, use the commands described in section Chap-
ter 13.6.2.5, "Performing and Triggering Measurements", on page 328.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:OBAN:BANDWidth.........ecevveriireeeieneeeeneeeee. 369
CALCulate<1...2>:MARKer<1...6>:FUNCtion:OBAN:BANDWidth:PCT.......cceveeeerreeiirneeeennn. 369
CALCulate<1...2>:MARKer<1...6>:FUNCtion:OBW:BANDWidth..........ccvvueeereererireieeeeeernnnnn. 370
CALCulate<1...2>:MARKer<1...6>:FUNCtion:OBW:BANDwWidth:PCT......ccoceiiriiiiiiiiiireenens 370

CALCulate<1...2>:MARKer<1...6>:FUNCtion:OBAN:BANDwidth <ChannelBW>
This command defines the channel bandwidth for occupied bandwidth measurements.
Instead of OBANwidth, you can also use the alias OBWidth.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:
<ChannelBW> *RST: 3.84 MHz
Default unit: GHz
Example: CALC:MARK:FUNC:0BW:BAND 1 MHZ

Sets the channel bandwidth to 1 MHz.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:OBAN:BANDwidth:PCT
<Percentage>

This command defines the percentage of the total power that defines the occupied
bandwidth.

Instead of OBANwidth, you can also use the alias OBWidth.
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The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:

<Percentage> Range: 10 PCT to 99.9 PCT
*RST: 99 PCT

Example: CALC:MARK:FUNC:0OBW:BAND: PCT 95

Sets the power percentage to 95%.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:OBW:BANDwidth <ChannelBW>
This command defines the channel bandwidth for occupied bandwidth measurements.
Instead of OBANwidth, you can also use the alias OBWidth

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Suffix:
<1..2> 1..2
<1...6> 1...6
Parameters:
<ChannelBW> Numeric value in Hz.
Default unit: 3.84 MHz
Example: CALC:MARK:FUNC:0BW:BAND 1 MHZ

Sets the channel bandwidth to 1 MHz

CALCulate<1...2>:MARKer<1...6>:FUNCtion:OBW:BANDwidth:PCT <Percentage>

This command defines the percentage of the total power that defines the occupied
bandwidth.

Instead of OBANwidth, you can also use the alias OBWidth

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Suffix:

<1..2> 1.2

<1..6> 1...6

Parameters:

<Percentage> The numeric suffix at CALCulate is irrelevant for this command.
Example: CALC:MARK:FUNC:0BW:BAND:PCT 95

Sets the power percentage to 95%.

TDMA Measurements

The following commands configure TDMA measurements. To perform the actual mea-
surement, use the commands described in section Chapter 13.6.2.5, "Performing and
Triggering Measurements", on page 328.
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List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtON: TDMA:BURST......cuoieeiiiieeieeieeeeeeee e 371

CALCulate<1...2>:MARKer<1...6>:FUNCtion:TDMA:BURSt <BurstLength>
This command defines the burst length of the TDMA signal.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:

<BurstLength> Range: Depends on the current sweep time.
*RST: 470 us
Default unit: s

Example: CALC:MARK:FUNC:TDMA:BURS 80 US

Sets the burst length to 80 us.

Measuring the Adjacent Channel Leakage Ratio

The following commands configure Adjacent Channel Leakage Ratio (ACLR) measure-
ments. To perform the actual measurement, use the commands described in section
Chapter 13.6.2.5, "Performing and Triggering Measurements", on page 328.

Configuring and Performing the ACLR Measurement

The following commands configure and perform the ACLR measurements.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:ACPOWEr:UNIT.......ccceerreiiiiiereeeeinicee e eeeinnenn, 371
[SENSE:]POWEr:ACHANNEIACPAIIS. ....ccceiieiiieeeeeeitiiee e e e e ettt e e e e e e etatee e eeeeeetaaeeeeseestaaeaaeees 372
[SENSe:]POWer:ACHannel:BANDWIdth[:CHANNEI]........uueiieiiiiiiieieeeeeeree e e eevnaaen 372
[SENSe:]POWer:ACHannel:BANDWIdth[:ACHANNEI].........cieiieiiiiieeieeeeeetiee e 372
[SENSe:]POWer:ACHannel:BANDwidth[:ALTernate<1...11>] ..ot 373
[SENSe:]IPOWer:ACHannel:BWIDth[:CHANNEI . ...uuuieeeeeieece e e et e et e e e e e e e e e eeeena 373
[SENSe:]POWer:ACHannel:BWIDth:ACHANNEL........cccerriiiiiieieaaaaaae e e e e e e e e e e eeeeeeeeeeeeeeeees 373
[SENSe:]POWer:ACHannel:BWIDth:ALTernate<1...11>.....ccccuieieieiee e e eeeee e 374
[SENSe:]IPOWEr:ACHANNEIMODE..........iiiiieiiiieeeee ettt e e e et e e e eeab e e e e e e eabe e e e e e eebaae s 374
[SENSe:]POWer:ACHanNel:PRESERLEVEL.........ccuvuieieeiieeiei ettt e 374
[SENSe:]POWer:ACHannel:REFerence:TXCHaNNEl:AUTO.......eeieieiveeeeee e 375
[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANuUAL..........ccoeuiriiiiiiiiiiiiiieiieeees 375
[SENSe:]IPOWer:ACHannel:SPACING[:ACHANNE].......cciiiiei e e e e e e 376
[SENSe:]POWer:ACHannel:SPACINg:ALTernate<1...11>....ccooeiiiiieee e 376
[SENSe:]POWer:ACHannel:SPACING:CHANNEIST ... 11> . e 376
[SENSe:]IPOWer:ACHannel:TXCHaNNEl:COUNL.........ccuuiiiiiiiiiiice et 376

CALCulate<1...2>:MARKer<1...6>:FUNCtion:ACPower:UNIT <Unit>
This command selects the unit of the ACLR results.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.
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Suffix:

<1..2> 1..2

<1..6> 1...6

Parameters:

<Unit> DBM | DBMV | DBUV | DBUA | VOLT | WATT | DUVM | DUAM |
V|IW|V_M|W_M2
*RST: 1

Example: CALC:MARK:FUNC:ACP:UNIT DBM ACLR

Results are converted into the unit dBm.

[SENSe:]POWer:ACHannel:ACPairs <#ofAdjacentChannels>

This command defines the number of pairs of adjacent channels.

Parameters:

<#ofAdjCh> The number corresponds to a pair of adjacent channels, one
channel on the left and one on the right of the transmission
channel.
Range: 1 to 12
*RST: 1

Example: See [SENSe: ] POWer:ACHannel : TXCHannel : COUNt
on page 376.

[SENSe:]POWer:ACHannel:BANDwidth[:CHANnel] <TxChannelBandwidth>
This command defines the channel bandwidth of the transmission channels.

Instead of BANDwidth, you can also use the alias BWIDth.

Parameters:
<TxChBw> *RST: 14 kHz
Default unit: GHz
Example: See [SENSe: ] POWer:ACHannel : TXCHannel : COUNt

on page 376.

[SENSe:]POWer:ACHannel:BANDwidth[:ACHannel] <AdjChannelBandwidth>
This command defines the channel bandwidth of the adjacent channel.

The adjacent channel is the first pair of channels next to the transmission channels. If
you set the channel bandwidth for these channels, the R&S Spectrum Rider sets the
bandwidth of the alternate channels to the same value.

Instead of BANDwidth, you can also use the alias BWIDth.

Parameters:
<AdjChBw> *RST: 14 kHz
Default unit: GHz
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Example: See [SENSe: ] POWer:ACHannel:TXCHannel : COUNt
on page 376.

[SENSe:]POWer:ACHannel:BANDwidth[:ALTernate<1...11>]
<AltChannelBandwidth>

This command defines the bandwidth of the alternate channels.

If you set the channel bandwidth for the first alternate channel, the R&S Spectrum
Rider sets the bandwidth of the other alternate channels to the same value. The com-
mand works hierarchically: to set a bandwidth of the 10th and 8th channel, you have to
set the bandwidth of the 8th channel first.

Instead of BANDwidth, you can also use the alias BWIDth.

The suffixat ALTernate selects one of the 11 alternate channels.

Parameters:
<AltChBw> *RST: 14 kHz
Default unit: GHz
Example: See [SENSe: ] POWer:ACHannel : TXCHannel : COUNt

on page 376.

[SENSe:]POWer:ACHannel:BWIDth[:CHANnel] <TxChannelBandwidth>
This command defines the channel bandwidth of the transmission channels.

Instead of BWIDwidth, you can also use the alias BANDth.

Parameters:
<TxChBw> *RST: 14 kHz
Default unit: GHz
Example: See [SENSe: ] POWer:ACHannel : TXCHannel : COUNt

on page 376.

[SENSe:]POWer:ACHannel:BWIDth:ACHannel <AdjChannelBandwidth>
This command defines the channel bandwidth of the adjacent channel.

The adjacent channel is the first pair of channels next to the transmission channels. If
you set the channel bandwidth for these channels, the R&S Spectrum Rider sets the
bandwidth of the alternate channels to the same value.

Instead of BWIDwidth, you can also use the alias BANDth.

Parameters:
<AdjChBw> *RST: 14 kHz
Default unit: GHz
Example: See [SENSe: ]POWer:ACHannel : TXCHannel : COUNt

on page 376.
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[SENSe:]POWer:ACHannel:BWIDth:ALTernate<1...11> <AltChannelBandwidth>
This command defines the bandwidth of the alternate channels.

If you set the channel bandwidth for the first alternate channel, the R&S Spectrum
Rider sets the bandwidth of the other alternate channels to the same value. The com-
mand works hierarchically: to set a bandwidth of the 10th and 8th channel, you have to
set the bandwidth of the 8th channel first.

Instead of BWIDwidth, you can also use the alias BANDth.

The suffix at ALTernate selects one of the 11 alternate channels.

Suffix:
<1..11> 1.1
Parameters:
<AltChBw> *RST: 14 kHz
Default unit: GHz
Example: See [SENSe: ] POWer:ACHannel : TXCHannel : COUNt

on page 376.

[SENSe:]POWer:ACHannel:MODE <AdjacentChannelMode>

This command selects the way the R&S Spectrum Rider displays the power of adja-
cent channels.

The number of adjacent and alternate channels has to be greater than 0 for the com-
mand to work.

Parameters:
<AdjChMode> ABSolute | RELative

ABSolute
Shows the absolute power of all channels..

RELative
Shows the power of adjacent and alternate channels in relation
to the transmission channel.

Example: POW:ACH:MODE ABS
Shows absolute powers for all channels.

[SENSe:]POWer:ACHannel:PRESet:RLEVel
This command adjusts the reference level to the measured signal power.

This automatic routine makes sure that the that the signal power level does not over-
load the R&S Spectrum Rider or limit the dynamic range by too small a S/N ratio.

To determine the best reference level, the R&S Spectrum Rider aborts current mea-
surements and performs a series of test sweeps. After it has finished the test, it contin-
ues with the actual measurement.

This command is an event and therefore has no *RST value and no query.
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Example: POW:ACH:PRES:RLEV
Initiates an ACP measurement and adjusts the reference level.

Usage: Event

[SENSe:]POWer:ACHannel:REFerence:TXCHannel:AUTO <TxReferenceMode>

This command automatically selects a reference channel for relative ACLR measure-
ments.

The number of transmission channels and adjacent / alternate channels has to be
greater than 0 for the command to work.

Parameters:

<TxReferenceMode> MANual | MINimum | MAXimum | LHIGhest
MANual
Defines a reference channel for relative ACLR measurements.
You need at least one channel for the command to work.
MINimum
Reference is the transmission channel with the lowest power.
MAXimum
Reference is the transmission channel with the highest power.
LHIGhest
Reference is the lowest transmission channel for lower adjacent
channels and highest transmission channel for upper adjacent
channels.

Example: POW:ACH:REF: TXCH:AUTO MIN
Sets the TX channel with the lowest power as reference chan-
nel.

[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANual
<TxReferenceChannel>

This command defines a reference channel for relative ACLR measurements.

The number of transmission channels and adjacent / alternate channels has to be
greater than 0 for the command to work.

Parameters:
<TxRefCh> The actual value range depends on the number of active trans-
mission channels.
Range: 1 to 12
*RST: 1
Example: See [SENSe: ] POWer:ACHannel : TXCHannel : COUNt
on page 376.
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[SENSe:]POWer:ACHannel:SPACing[:ACHannel] <AdjChannelSpacing>

This command defines the spacing between the transmission channel and its adjacent
channel.

A change of the adjacent channel spacing causes a change in the spacing of all alter-
nate channels above the adjacent channel.

Parameters:
<AdjChannelSpacing>*RST: 14 kHz
Default unit: GHz
Example: See [SENSe: ] POWer:ACHannel: TXCHannel : COUNt

on page 376.

[SENSe:]POWer:ACHannel:SPACing:ALTernate<1...11> <AltChannelSpacing>
This command defines the spacing between alternate channels.

If you set the channel spacing for the first alternate channel, the R&S Spectrum Rider
sets the bandwidth of the other alternate channels to the same value. The command
works hierarchically: to set a spacing of the 10th and 8th channel, you have to set the
spacing of the 8th channel first.

The suffix at ALTernate selects one of the 11 alternate channels.

Parameters:

<AltChannelSpacing> *RST: ALT1: 40 kHz; ALT2: 60 kHz; ALT3: 80 kHz etc.
Default unit: GHz

Example: See [SENSe: ]POWer:ACHannel : TXCHannel : COUNt

on page 376.

[SENSe:]POWer:ACHannel:SPACing:CHANnNel<1...11> <TxChannelSpacing>
This command defines the spacing between transmission channels.

If you set the channel spacing for the first transmission channel, the R&S Spectrum
Rider sets the bandwidth of the other transmission channels to the same value. The
command works hierarchically: to set a spacing between the 9th and 10th and 8th and
9th channel, you have to set the spacing between the 8th and 9th channel first.

The suffix at CHANnel selects the transmission channel.

Parameters:
<TxChannelSpacing> *RST: 20 kHz
Default unit: GHz
Example: See [SENSe: ] POWer:ACHannel:TXCHannel : COUNt

on page 376.

[SENSe:]POWer:ACHannel:TXCHannel:COUNt <#ofTxChannels>

This command defines the number of transmission channels.
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The command is available for measurements with span > 0.

Parameters:
<#ofTxChannels> Range: 1 to 12
*RST: 1
Example: CALC:MARK:FUNC:POW:SEL CPOW

Selects the channel power measurement.
POW:ACH:TXCH:COUN 2

Defines 2 transmission channels.

POW:ACH:ACP 2

Defines 2 pairs of neighboring channels to the left and right of
the TX channel(s).

POW:ACH:SPAC:CHAN2 20KHZ

Defines a distance of 20 kHz between the first and the second
Tx channel.

POW:ACH:BAND:CHAN2 120KHZ

Defines a bandwidth of 120 kHz for the second TX channel.
POW:ACH:REF:TXCH:MAN 2

Selects the second Tx channel as reference channel.
POW:ACH:SPAC 10KHZ

Defines a distance of 10 kHz from the TX channel to the adja-
cent channel.

POW:ACH:BAND:ACH 120KHZ

Defines a bandwidth of 120 kHz for the adjacent channel.
POW:ACH:SPAC:ALT 20KHZ

Defines a distance of 20 kHz from the adjacent to the first alter-
nate channel.

POW:ACH:BAND:ALT 120KHZ

Defines a bandwidth of 120 kHz for the first alternate channel.

ACLR Limit Check

The following commands configure and perform limit checks when measuring the adja-
cent channel power.

List of commands

CALCulate<1...2>:LIMit<1...2> ACPOWEISTATE. ....cccttueeeeeeeiiiiieeeeeeeiia e e e eeertan e e e eernnaeeaaes 378
CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel[:RELatiVe].........ccceeeeereeieeeerereeeeeeeeeaas 378
CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel[:RELative]:STATe......c..ccceeerrrvruieererennnn. 378
CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel:ABSOIUtE..........cceerrrmrmimniniiiiieee e 379
CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel:ABSolute[:STATE].......ceeereerrerrenieeeeennnns 379
CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel:RESUIt?.......cccooeiiiiiiiieeceeeeens 379
CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative].......c.cccceeerrrrruerrnrnns 380
CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative]:STATE.......cccceeernnn... 380
CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute.........ccccvvrrrerreeeeeennn. 381
CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute[:STATE].......cceeereenee. 381
CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>:RESUlt?.......c.ccoieiiiiiiiiiiineanns 381
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CALCulate<1...2>:LIMit<1...2>:ACPower:STATe <State>
This command turns the limit check for ACLR measurements on and off.

You have to use CALCulate<l...2>:LIMit<l...2>:ACPower:ACHannel [:
RELative] : STATe on page 378 or CALCulate<l...2>:LIMit<l...2>:
ACPower:ALTernate<l...11>[:RELative]:STATe on page 380 in combination
with this command to select the channels the limit check should be performed on.

The suffix at CALCulate and LIMit are irrelevant for this command.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:LIM:ACP ON

Activates the limit check.

CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel[:RELative] <RelativeLimit>

This command defines the relative limit of the adjacent channels. The reference value
for the relative limit value is the measured channel power.

Note that the relative limit has no effect on the limit check if it is below the absolute limit
value (see CALCulate<l...2>:LIMit<l...2>:ACPower:ACHannel:ABSolute
on page 379. This mechanism allows automatic checking of the absolute basic values
of adjacent-channel power as defined in mobile radio standards.

The suffix at CALCulate and LIMit are irrelevant for this command.

Parameters:

<RelativeLimit> Range: 0dB to 100 dB
Default unit: dB

Example: CALC:LIM:ACP:ACH 30

Defines a limit of 30 dB.

CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel[:RELative]:STATe <State>
This command turns the relative limit check for the adjacent channels on and off.

You have to activate the general ACLR limit check before using this command with
CALCulate<l...2>:LIMit<l...2>:ACPower:STATe on page 378

The suffix at CALCulate and LIMit are irrelevant for this command.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM:ACP:ACH:STAT ON

Activates the relative limit check.
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CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel:ABSolute <AbsoluteLimit>
This command defines the absolute limit for the adjacent channels.

Note that the absolute limit has no effect on the limit check if it is below the relative limit
(see CALCulate<l...2>:LIMit<l...2>:ACPower:ACHannel[:RELative]

on page 378). This mechanism allows automatic checking of the absolute basic values
of adjacent-channel power as defined in mobile radio standards.

The suffix at CALCulate and LIMit are irrelevant for this command.

Suffix:

<1..2> 1..2

<1..2> 1..2

Parameters:

<AbsoluteLimit> Range: -500 to 500
Default unit: dBm

Example: CALC:LIM:ACP:ACH:ABS -30

Sets the absolute limit to -30 dBm.

CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel:ABSolute[:STATe] <State>
This command turns the absolute limit check for the adjacent channel on and off.

You have to activate the general ACLR limit check before using this command with
CALCulate<l...2>:LIMit<l...2>:ACPower:STATe on page 378 first.

The suffix at CALCulate and LIMit are irrelevant for this command.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM:ACP:ACH:ABS:STAT ON

Activates the absolute limit check.

CALCulate<1...2>:LIMit<1...2>:ACPower:ACHannel:RESult?
This command queries the result of the limit check of the adjacent channels.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end before reading out the result. This is only possible in single sweep mode.

This command is a query and therefore has no *RST value.

The suffix at CALCulate and LIMit are irrelevant for this command.

Parameters:

<return values> Consists of two values, one for the lower and one for the upper
adjacent channel.
FAlLed

Limit check failed.
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PASSed
Limit check passed.

Example: CALC:LIM:ACP:ACH:RES?
Queries the limit check results. The command would return, e.g.
FAILED, FAILED Upper and lower alternate channels violate a
limit.

Usage: Query only

CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative]
<RelativeLimit>

This command defines the relative limit of the alternate channels. The reference value
for the relative limit value is the measured channel power.

Note that the relative limit has no effect on the limit check if it is below the absolute limit
value (see CALCulate<l...2>:LIMit<1l...2>:ACPower:ALTernate<l...11>:
ABSolute on page 381). This mechanism allows automatic checking of the absolute
basic values of adjacent-channel power as defined in mobile radio standards.

The suffix at CALCulate and LIMit are irrelevant for this command.

The suffix at ALTernate selects one of the 11 alternate channels.

Parameters:

<RelativeLimit> Range: -500 dB to 500 dB
Default unit: dB

Example: CALC:LIM:ACP:ALT3 30

Defines a limit of 30 dB for the third alternate channel.

CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative]: STATe
<State>

This command turns the relative limit check for an alternate channels on and off.

You have to activate the general ACLR limit check before using this command with
CALCulate<l...2>:LIMit<1l...2>:ACPower:STATe on page 378 first.

The suffix at CALCulate and LIMit are irrelevant for this command.

The suffix at ALTernate selects one of the 11 alternate channels.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM:ACP:ALT3:STAT ON

Activates the relative limit check for the third alternate channel.
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CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute
<AbsoluteLimit>

This command defines the absolute limit for the alternate channels.

Note that the absolute limit has no effect on the limit check if it is below the relative limit
(see CALCulate<l...2>:LIMit<1...2>:ACPower:ALTernate<l...11>[:
RELative] on page 380). This mechanism allows automatic checking of the absolute
basic values of adjacent-channel power as defined in mobile radio standards.

The suffix at CALCulate and LIMit are irrelevant for this command.

The suffix at ALTernate selects one of the 11 alternate channels.

Suffix:

<1..2> 1..2

<1..2> 1..2

<1..11> 1...11

Parameters:

<AbsoluteLimit> Range: -500 to 500
Default unit: dBm

Example: CALC:LIM:ACP:ALT3:ABS -30

Sets the absolute limit to -30 dBm for the third alternate channel.

CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute[:STATe]
<State>

This command turns the absolute limit check for an alternate channel on and off.

You have to activate the general ACLR limit check before using this command with
CALCulate<l...2>:LIMit<l...2>:ACPower:STATe on page 378 first.

The suffix at CALCulate and LIMit are irrelevant for this command.

The suffix at ALTernate selects one of the 11 alternate channels.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM:ACP:ALT3:ABS:STAT ON

Activates the absolute limit check for the third alternate channel.

CALCulate<1...2>:LIMit<1...2>:ACPower:ALTernate<1...11>:RESult?
This command queries the result of the limit check of the alternate channels.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end before reading out the result. This is only possible in single sweep mode.

This command is a query and therefore has no *RST value.

The suffix at CALCulate and LIMit are irrelevant for this command.
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The suffix at ALTernate selects one of the 11 alternate channels.

Example: CALC:LIM:ACP:ALT2:RES?
Queries the limit check results for the second alternate chan-
nels. The command would return, e.g. FATLED, FATILED Upper
and lower alternate channels violate a limit.

Usage: Query only

ACLR Result Query

The following commands query results specific to the adjacent channel power mea-
surement.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion: TXPower:RESUIt?........ccoeuveeiiiiiiicieeeeeee, 382

CALCulate<1...2>:MARKer<1...6>:FUNCtion: TXPower:RESult?

This command queries the total TX channel power. Use CALCulate<l...2>:
MARKer<l...6>:FUNCtion:POWer:RESult? on page 364 to query the power of
each TX channel.

The suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:
<Return values> <Power>
The power is either the peak power or the channel power,
depending on the selected standard.
Example: CALC:MARK:FUNC:TXP:RES?
Queries the total channel power over all TX channels.
Usage: Query only

Measuring the Harmonic Distortion

The following commands configure Harmonic Distortion measurements.. To perform
the actual measurement, use the commands described in section Chapter 13.6.2.5,
"Performing and Triggering Measurements", on page 328.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMONICS[:STATE]......ccrvrrucrerererenreeeeereeennn. 382
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:DISTortion?..........cceeeevvureeennnnnnn. 383
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMONICS:LIST?....ccuueeeieeiiiiiceieeeeeerieeeeeeees 383
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:NHARMONICS.........ccevueereereernnnnn.. 384
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMONICS:PRESEt.......ccceeeevvrreeeeeiiiriieeeaes 384

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics[:STATe] <State>

This command turns the harmonic distortion measurement on and off.
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The suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:
<State> ON | OFF
*RST: OFF
Example: See CALCulate<l...2>:MARKer<l...6>:FUNCtion:

HARMonics:PRESet on page 384.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:DISTortion? <ThdType>
This command queries the total harmonic distortion of the signal.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end before reading out the result. This is only possible in single sweep mode.

This command is a query and therefore has no *RST value.

The suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:
<ThdType> TOTal
<Distortion%>,<DistortiondB>
Pair of values, one showing the THD in %, one in dB.
Example: See CALCulate<l...2>:MARKer<l...6>:FUNCtion:
HARMonics:PRESet on page 384.
Usage: Query only

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:LIST?
This command queries the position of the harmonics.

To get a valid result, you should perform a complete sweep in single sweep mode
before querying the results.

This command is a query and therefore has no *RST value.
The suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:

<Return values> returns one value for every harmonic.
The first value is the absolute power of the first harmonic. The
levelunit depends on the unit you have set with the
UNIT<1...2>:POWer on page 323 command. The other val-
ues are power levels relative to the first harmonic. The unit for
these is dB.
The total number of return values depends on the number of
harmonics you have set with CALCulate<l...2>:
MARKer<l...6>:FUNCtion:HARMonics:NHARmonics
on page 384.
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Example: See CALCulate<l...2>:MARKer<l...6>:FUNCtion:
HARMonics:PRESet on page 384.

Usage: Query only

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:NHARmonics
<NofHarmonics>

This command sets the number of harmonics. The valid range is from 1 to 6 harmon-
ics.

The suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:
<NofHarmonics> Range: 1t06
*RST: 2
Example: See CALCulate<l...2>:MARKer<l...6>:FUNCtion:

HARMonics:PRESet on page 384.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:PRESet

This command optimizes the settings for the harmonic distortion measurement.
This command is an event and therefore has no query and no *RST value.
The suffix at CALCulate and MARKer are irrelevant for this command.

Example: CALC:MARK:FUNC:HARM ON
Activates the harmonic distortion measurement.
CALC:MARK:FUNC:HARM:NHAR 4

Sets the number of harmonics to 4.
CALC:MARK:FUNC : HARM: PRES

Adjusts the settings of the measurement.
CALC:MARK:FUNC:HARM: LIST?
CALC:MARK:FUNC:HARM:DIST? TOT

Queries the position of the harmonics and the total harmonic dis-
tortion.

Usage: Event

Measuring the AM Modulation Depth

The following commands configure AM Modulation Depth measurements. To perform
the actual measurement, use the commands described in section Chapter 13.6.2.5,
"Performing and Triggering Measurements", on page 328.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth[:STATE].......eceiiriiiiiiiiiiiiiiiieeee 385
CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth:RESUIt?.........cooiiiiiii 385

User Manual 1321.1011.02 — 11 384



R&S®Spectrum Rider FPH Remote Commands

Remote Control - Commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth[:STATe] <State>
This command turns the AM Modulation Depth measurement on and off.

The suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK:FUNC:MDEP ON

Activates the AM modulation depth measurement.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth:RESult?
This command queries the results of the AM modulation depth measurement.

The suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:
<Return values> <ModulationDepth>
Modulation depth in %.
Example: CALC:MARK:FUNC:MDEP:RES?
Queries the AM modulation depth.
Usage: Query only

Measuring the Spectrum Emission Mask

The following commands configure Spectrum Emission Mask (SEM) measurements..
To perform the actual measurement, use the commands described in section Chap-
ter 13.6.2.5, "Performing and Triggering Measurements", on page 328.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion: TXPower:RESUIt?.........cceeererrriniierieeeeeinnnn, 385
[SENSe:]ESPectrum:PRESE[:STANAAI].....eueeeeeeeeeaaaaaaae e e e e e e eeeeeeeeeeeeeeeeeeeeeenenneeeae s 386
[SENSeE: | ESPeCtUM:PRESE:SET TINGS.1uututururniieieieiereeeeeeeeeeereererereressrsrsrnnans 386
[SENSE:JSWEEPIMODE......cctutieiieeiiitiiieeeee ettt ee e e e e e e tee e e e e e eeta s e e s eeastaaeaeseestan e eaeseannanenns 386

CALCulate<1...2>:MARKer<1...6>:FUNCtion:TXPower:RESult?

This command queries the total TX channel power. Use CALCulate<l...2>:
MARKer<1l...6>:FUNCtion:POWer:RESult? on page 364 to query the power of
each TX channel.

The suffix at CALCulate and MARKer are irrelevant for this command.

Parameters:

<Return values> <Power>
The power is either the peak power or the channel power,
depending on the selected standard.
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Example: CALC:MARK:FUNC:TXP:RES?
Queries the total channel power over all TX channels.

Usage: Query only

[SENSe:]JESPectrum:PRESet[:STANdard] <FileName>

This command loads one of the predefined spectrum emission masks for a telecommu-
nications standard.

Parameters:
<FileName> String containing the filename of the spectrum emission mask.
Example: ESP:PRES 'W-CDMA 3GPP.semstd'

Loads the SEM for 3GPP WCDMA.

[SENSe:]JESPectrum:PRESet:SETTings <ONCE>
This command optimizes the settings for the SEM measurement.

This command is an event and therefore has no query and no *RST value.

Parameters:
<ONCE> ONCE
Example: ESP:PRES:SET ONCE
Initializes an adjustment of the settings.
Usage: Setting only

[SENSe:]SWEep:MODE <SweepMode>

This command turns the spectrum emission mask measurement on and off.
Parameters:

<SweepMode> LIST | ESPectrum | AUTO

LIST
Turns on the Spurious Emission measurement.

ESPectrum
Turns on the SEM measurement.

AUTO
Turns on the Spectrum mode.

*RST: AUTO

Example: SWE : MODE ESP
Starts the SEM measurement.

Using an Isotropic Antenna

This chapter describes all commands available to set up measurements with an iso-
tropic antenna.
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You can use an isotropic antenna with all measurement modes that are described
above.

List of commands

INPUEANTENNAIMEASUIE. ....uuieee et e e ettt ee e ettt ee e e e e e eet e e eeeeeasbaasaeseetannaaeaesessannaaeeenes 387
INP UL AN TENNA:STATE. .ceeeteieeeeeeeet e e ettt e e e e e e eet e e eeeeeaaaaeeeeseasaanseeeeeesansaeesestaneeeeeeenen 387
[SENSe:]CORRection: TRANsducer<1...2>:1SOTropiC:STATE] .. iuureeniiieiei et 387

INPut:ANTenna:MEASure <Direction>

This command selects the direction that the isotropic antenna measures.

Parameters:

<Direction> AUTO | X|Y|Z
AUTO
Automatically selects the direction.
X|Y|Z
Measures the corresponding direction only.
*RST: AUTO

Example: INP:ANT:MEAS X

Measures in x-direction.

INPut:ANTenna:STATe <State>

This command turns the use of an isotropic antenna on and off.

Parameters:
<State> ON | OFF

*RST: OFF
Example: INP:ANT:STAT ON

Activates the isotropic antenna.

[SENSe:]CORRection:TRANsducer<1...2>:ISOTropic[:STATe] <State>
This command queries if the currently selected transducer is an isotropic antenna.

When you use the command for 3GPP WCDMA measurements in the Digital Modula-
tion operating mode, the command also turns the use of an isotropic antenna on and
off.

The numeric suffix at TRANsducer specifies the primary or secondary transducer.

Suffix:

<1..2> 1..2
Parameters:

<State> ON | OFF

0
Transducer is not an isotropic antenna.
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1
Transducer is an isotropic antenna.

Example: CORR:TRAN:ISOT?
only an example

13.6.3 Remote Commands of the Analog Modulation

The chapter provides information on remote commands that configure and perform
analog modulation measurements.

@ Availability of remote commands for the analog modulation

Note that the listed remote commands take effect only if R&S FPH-K7 is installed on
the R&S Spectrum Rider

o  Setting the FreqQUENCY..... . e 388
o Defining the VertiCal AXiS........c.ueeiii i 389
o Defining the Bandwidth..........ccooiiiiiiiii e 392
e Defining the FM BroadCast.........cuevieiiiiiicciiiiiiieeeie et 393
o Defining the SWEEP MOAE......ccooiiiii i e e e e e e e eeaeeens 394
o Configuring the Limit LiN€........uuiiiiiei s e e e e e 395
o Setting the Measurement MOde........ ... 396
e Reading out Measurement RESUIES.........oooiiiiiiiiii e 398

13.6.3.1 Setting the Frequency

The following chapter describes command to define and query on the frequency set-
tings
List of commands

[SENSE:JFREQUENCY:CENTE ... uiiitieeittieeeeteeiiese e e eeeete s e e e eeesaae e e e e eeaba e e e eeeansn s eeeeeesnnanns 388
[SENSe:]FREQUENCY:CENTEISTEP. ...t 389

[SENSe:]JFREQuency:CENTer <CenterFrequency>
This command defines the center frequency of the R&S Spectrum Rider.

In spectrum analyzer mode, the command also defines the measuring frequency for
time domain measurements (span = 0).

Parameters:
<CenterFrequency> Range: Depends on the operating mode and is specified in
the data sheet.
*RST: fmax /2 with fmax = maximum frequency
Default unit: MHz
Example: FREQ:CENT 100MHz

Defines a center frequency of 100 MHz.
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[SENSe:]FREQuency:CENTer:STEP <Stepsize>

This command defines the center frequency step size.

Parameters:

<Stepsize> Range: 1 Hz to fmax
*RST: - (AUTO 0.1*SPAN is switched on)
Default unit: MHz

Example: FREQ:CENT:STEP 120MHz

Defines a CF step size of 120 MHz.

Defining the Vertical Axis
The following chapter describes command necessary to define the vertical scale such
as the x-axis deviation per division and settings affecting the amplitude of the measure-

ments.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCHtIoN:LEVEL:ONCE.......cc.coi i 389
DISPlay<1...2>[:WINDow]: TRACe<1...2>:Y[:SCALE]:PDIViSion.......c.coeeiieeiiiiiiiiieeieeeieeans 390
DISPlay<1...2>[:WINDow]: TRACe<1...2>:Y[:SCALE[:RLEVEL.......uueaaaiaaeieeeeeeeeee e 390
INP UL AT TENUALIONST ... 2> et e et et e e e e e e e e s e e e et e e s eaaeeraneeeeanseeennneeeen 390
INPULATTENUALIONAUTO . cuuuieee et ee e e et e e e e e et ee e e e e e eeta s e e e eeasaaeeeeseestaneeeeensnen 391
INPULATTENUAtIONIMODE.......ccuuuieieeeietieie e e e et e e e e ettt e e e e eeeaba e e e e s estanaeeeesassannaeesersnnnanns 391
1NN LU S 7 A RS AN =TS 391
TN o Y oZ=Yo =Ty o= N 392
INPULIMPEAANCEIPAD. ... .ot e e e e e e e eeeen 392

CALCulate<1...2>:MARKer<1...6>:FUNCtion:LEVel:ONCE
This command adjusts the reference level to the measured signal power.

This automatic routine makes sure that the signal power level does not overload the
R&S Spectrum Rider or limits the dynamic range by too small an S/N ratio.

To determine the best reference level, the R&S Spectrum Rider aborts current mea-
surements and performs a series of test sweeps. After it has finished the test, it contin-
ues with the actual measurement.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK:FUNC:LEV:ONCE
Initiates an automatic level adjust routine.

Usage: Event

User Manual 1321.1011.02 — 11 389



R&S®Spectrum Rider FPH Remote Commands

Remote Control - Commands

DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALe]:PDIVision <DevPerDiv>
This command sets the Y scale (deviation per division) in Hz (FM) or percent (AM).

The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Suffix:

<1..2> 1..2

<1..2> 1..2

Parameters:

<DevPerDiv> Numeric value with the unit range of Hz | kHz| MHz| MAHZz| GHz
| PCT.
Default unit: GHz

Example: DISP:TRAC:Y:PDIV 5 PCT
Set the Y scale (deviation per division) as 5 % in the AM modu-
lation.

DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALe]:RLEVel <RefLevel>
This command defines the reference level.

With a reference level offset # 0, the value range of the reference level is modified by
the offset. You can set the offset with DISPlay<l...2>[:WINDow] :
TRACe<1...2>:Y[:SCALe] :RLEVel : OFFSet on page 320.

The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Parameters:
<ReflLevel> Sets the reference level; the unit depends on UNTT<1...2>:
POWer on page 323.
Range: Specified in the data sheet.
*RST: —20 dBm
Default unit: dBm
Example: DISP:TRAC:Y:RLEV -60dBm

Sets the reference level to -60 dBm.

INPut:ATTenuation<1...2> <Attenuation>
This command defines the input attenuation.

The attenuation is coupled to the reference level. If you set the attenuation independ-
ently, the R&S Spectrum Rider turns off this coupling.

The R&S Spectrum Rider adjusts the reference level if it cannot be set for the current
RF attenuation.

Suffix:

<1..2> 1..2
RF port selection. Default selection at 1.
RF port 2 is only applicable for R&S ZNH.
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Parameters:

<Attenuation> Range: 0dB to 40dB
*RST: 0 dB (AUTO is ON)
Default unit: dB

Example: INP:ATT1 30dB

Defines RF attenuation of 30 dB at RF port 1 and deactivates
coupling to the reference level.

INPut:ATTenuation:AUTO <State>

This command couples and decouples input attenuation to the reference level.

Parameters:

<State> ON | OFF
*RST: ON

Example: INP:ATT:AUTO ON
Couples the attenuation set on the attenuator to the reference
level.

INPut:ATTenuation:MODE <AttenMode>
This command selects the attenuation mode.
Parameters:

<AttenMode> LDIStortion | LNOise

LDIStortion
Selects "Auto Low Distortion" mode.

LNOise
Selects "Auto Low Noise" mode.

*RST: LDIS

Example: INP:ATT:MODE LNO
Sets the attenuation mode to Auto Low Noise.

INPut:GAIN:STATe <State>

This command turns the preamplifier on and off.

Parameters:
<State> ON | OFF

*RST: OFF
Example: INP:GAIN:STAT ON

Activates the preamplifier
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INPut:IMPedance <Impedance>

This command selects the nominal input impedance. The set impedance is taken into
account in all level indications of results.

The setting 75 Q should be selected, if the 50 Q input impedance is transformed to a
higher impedance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input
impedance of the instrument). The correction value in this case is 1.76 dB = 10 log (75
Q /50 Q).

Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: Ohm
Example: INP:IMP 75

Sets the input impedance to 75 Ohms.

INPut:IMPedance:PAD <PadType>

This command selects the matching pad connected to the R&S Spectrum Rider.

Parameters:

<PadType> RAM | RAZ | HZTE

Example: INPut:IMP 75;PAD RAZ
Selects 75 Q input impedance and the R&S RAZ as the match-
ing pad.

Defining the Bandwidth

The following chapter describes command necessary to define the demodulation band-
width and audio lowpass filter.

List of commands

[SENSe:]JADEMod:BANDwidth:DEModulation............ccuuiiiieiiiiiiiricce e 392
[SENSe:]JADEMod:BWIDth:DEMOAUIALION. ....cceeeiiieeiceiete e e e 392
[SENSe:]JADEMod:BANDWidth:RDEVIGtON. ...ccuuiieiiieeei e 393
[SENSe:JADEMod:BWIDth:RDEVIGtON.......ccceriiieeieeeie e e e 393
[SEN S FILTEILPASS. ..ttt ete e et e ettt e e e e e e e sttt e e e e e e e e e s sannnbereeeeeeaaeeeaaaannns 393

[SENSe:]ADEMod:BANDwidth:DEModulation <Bandwidth>
[SENSe:]ADEMod:BWIDth:DEModulation <Bandwidth>

This command sets the demodulation bandwidth.

Parameters:

<Bandwidth> Range: 3 KHz to 2 MHz
Default unit: GHz

Example: ADEM:BAND:DEM 2MHz

Defines an analog demodulation bandwidth of 2 MHz.
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[SENSe:]ADEMod:BANDwidth:RDEViation <Bandwidth>
[SENSe:]ADEMod:BWIDth:RDEViation <Bandwidth>

Only available in FM domain. This command sets the reference deviation.

Maximum limitation < = DBW /2. See [SENSe: | ADEMod:BWIDth:DEModulation
on page 392.

Parameters:

<Bandwidth> Range: 5KHz to 1 MHz
Default unit: GHz

Example: ADEM:BWID:RDEV 1MHz

Defines a FM reference deviation of 1 MHz.

[SENSe:]JFILTer:LPASs <AudioLowpassFilterEnum>

This command sets the bandwidth of the audio lowpass filter (relative to the demodula-
tion bandwidth): DBW/1, DBW/10, DBW/30 or DBW/100.

Parameters:
<AudioLPFilterEnum>

Example: FILT:LPAS DBW1O0
Set the bandwidth of the audio lowpass filter to DBW/10.

Defining the FM Broadcast
The following chapter describes command that define the FM deemphasis filter.

List of commands

[SENSe:]FILTer:DEMPhasis: TCONSLANT. .. . cceieieeeeeeeeeeeeeee et e e e e e aeaeeas 393
[SENSE:]FILTer:DEMPNESIS[:STATE]....ceeeieteeeeeeeeeeeeeeininnnnnnaaaaaasaeeeeeseaaaaaaeereeeeeeeeenensnnnnes 394

[SENSe:]FILTer:DEMPhasis:TCONstant <AudioLowpassFilter>
This command sets the time constant for the FM deemphasis filter.
The only supported time constants are 50us and 75us.

Parameters:
<AudioLowpassFilter>Numeric value with the unit range of s | ms| us | ns.
Default unit: s

Example: FILT:DEMP:TCON 50 us
Sets the time constant for the FM deemphasis filter to 50 us.
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[SENSe:]FIiLTer:DEMPhasis[:STATe] <State>

This command switches the FM deemphasis filter on or off.

Parameters:

<State> ON | OFF
ON
Turns on the FM deemphasis filter.
OFF
Turns off the FM deemphasis filter.
*RST: OFF

Example: FILT:DEMP OFF

Switches off the FM deemphasis filter.

Defining the Sweep Mode

The following chapter describes command that define the sweep mode and query
measurement time.

List of commands

[SENSE:JADEMOA:MTIME?. .. ettt ettt ettt et et e e e e et e e e et e e ee e e e ee e e e s eenaesaneen 394
I L LY LY =T L= (Y S 394
INITIAtEICONTINUOUS. ...evvteeeeeeieteeeeee e e et e e s eae e e st ee e et s e s eaaeesaaaeeeesaesesansesanneerennseeennneeeen 395

[SENSe:]ADEMod:MTIMe?
This command queries the measurement time in the analog modulation.

Example: ADEM:MTIM?
Queries the measurement time in the analog modulation

Usage: Query only

INITiate[:IMMediate]
This command initiates a new measurement sequence.

With sweep count > 0 or average count > 0, this means a restart of the indicated num-
ber of measurements. With trace functions MAXHold, MINHold and AVERage, the pre-
vious results are reset on restarting the measurement.

In single sweep mode, synchronization to the end of the indicated number of measure-
ments can be achieved with the command *OPC, *OPC? or *WAI. In continuous—
sweep mode, synchronization to the sweep end is not possible since the overall mea-
surement never ends.

This command is an event and therefore has no query and no *RST value.
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Usage:

Remote Control - Commands

INIT:CONT OFF
DISP:WIND:TRAC:MODE AVER

Turns on single sweep mode and trace averaging.
INIT; *WAT

Starts the measurement and waits for the end of the sweep.

Event

INITiate:CONTinuous <State>

This command selects the sweep mode.

Parameters:
<State>

Example:

ON | OFF

ON

Selects continuous sweeps.
OFF

Selects single sweep.
*RST: ON

INIT:CONT OFF
Turns on single sweep mode.

13.6.3.6 Configuring the Limit Line

The following chapter describes command necessary to configure the limit line and dis-
play the individual pass/fail measurement results of the analog modulation parameters.

List of commands

CALCulate<1...2>:ADEModulation:LIMit:SELECE......cc.civiiiiiiiiiiiiie e 395
CALCulate<1...2>:ADEModulation:LIMit:DELete........cciviiiiiiiiieee e 396
CALCulate<1...2>:ADEModulation:LIMIt:FAIL?......coeeeeee e 396
CALCulate<1...2>:LIMit<1...2>:BEEP[:STATE].....cccririeieei e 396

CALCulate<1...2>:ADEModulation:LIMit:SELect <Filename>

This command loads a limit line for the selected measurement mode.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1...2>

Parameters:
<Filename>

Example:
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CALCulate<1...2>:ADEModulation:LIMit:DELete
This command clears the selected limit.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Example: CALC:ADEM:LIM:DEL
Clears off the selected limit line.
Usage: Event

CALCulate<1...2>:ADEModulation:LIMit:FAIL?
This command queries the result of a limit check.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end before reading out the result. This is only possible in single sweep mode.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Example: CALC:ADEM:LIM:FAIL?
Queries the result of the check for limit line
Usage: Query only

CALCulate<1...2>:LIMit<1...2>:BEEP[:STATe] <State>
This command turns the beeper that beeps if a limit line is violated on and off.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
LIMit selects the limit line.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:LIM:BEEP ON

Activates the audio beep.

13.6.3.7 Setting the Measurement Mode

The following chapter describes command necessary to switch to the correct measure-
ment mode.

List of commands

(07 Y OFT1 P2 C= Sy B2t w1 ! 0 397
INSTIUMENE S ELECE]. e eiiittuieeeeeiiee e e e ettt e e e e et e e e e e et e e e e e e eata e eesesasaa e eaeeeesnaneeeeeesnnn 397
INSTIUMENEINSELECE. . evuiiiii e eeee et e et e e e et e e eea