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Basic Safety Instructions

Always read through and comply with the following safety instructions!

All plants and locations of the Rohde & Schwarz group of companies make every effort to keep the safety
standards of our products up to date and to offer our customers the highest possible degree of safety. Our
products and the auxiliary equipment they require are designed, built and tested in accordance with the
safety standards that apply in each case. Compliance with these standards is continuously monitored by
our quality assurance system. The product described here has been designed, built and tested in
accordance with the EC Certificate of Conformity and has left the manufacturer’s plant in a condition fully
complying with safety standards. To maintain this condition and to ensure safe operation, you must
observe all instructions and warnings provided in this manual. If you have any questions regarding these
safety instructions, the Rohde & Schwarz group of companies will be happy to answer them.

Furthermore, it is your responsibility to use the product in an appropriate manner. This product is designed
for use solely in industrial and laboratory environments or, if expressly permitted, also in the field and must
not be used in any way that may cause personal injury or property damage. You are responsible if the
product is used for any purpose other than its designated purpose or in disregard of the manufacturer's
instructions. The manufacturer shall assume no responsibility for such use of the product.

The product is used for its designated purpose if it is used in accordance with its product documentation
and within its performance limits (see data sheet, documentation, the following safety instructions). Using
the product requires technical skills and, in some cases, a basic knowledge of English. It is therefore
essential that only skilled and specialized staff or thoroughly trained personnel with the required skills be
allowed to use the product. If personal safety gear is required for using Rohde & Schwarz products, this
will be indicated at the appropriate place in the product documentation. Keep the basic safety instructions
and the product documentation in a safe place and pass them on to the subsequent users.

Observing the safety instructions will help prevent personal injury or damage of any kind caused by
dangerous situations. Therefore, carefully read through and adhere to the following safety instructions
before and when using the product. It is also absolutely essential to observe the additional safety
instructions on personal safety, for example, that appear in relevant parts of the product documentation. In
these safety instructions, the word "product"” refers to all merchandise sold and distributed by the Rohde &
Schwarz group of companies, including instruments, systems and all accessories. For product-specific
information, see the data sheet and the product documentation.

Safety labels on products

The following safety labels are used on products to warn against risks and dangers.

Symbol Meaning Symbol Meaning

Notice, general danger location | O ON/OFF Power

Observe product documentation

Caution when handling heavy equipment d) Standby indication

Danger of electric shock f— Direct current (DC)

> B>
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Basic Safety Instructions

Meaning Symbol Meaning
Caution ! Hot surface ~_ Alternating current (AC)
Protective conductor terminal = Direct/alternating current (DC/AC)
To identify any terminal which is intended for
connection to an external conductor for
protection against electric shock in case of a
fault, or the terminal of a protective earth
Earth (Ground) D Class Il Equipment
to identify equipment meeting the safety

requirements specified for Class Il equipment
(device protected by double or reinforced
insulation)

Frame or chassis Ground terminal

EU labeling for batteries and accumulators

For additional information, see section "Waste
disposal/Environmental protection”, item 1.

devices

Be careful when handling electrostatic sensitive

EU labeling for separate collection of electrical
and electronic devices

For additional information, see section "Waste
disposal/Environmental protection”, item 2.

Warning! Laser radiation

For additional information, see section
"Operation", item 7.

Signal words and their meaning

The following signal words are used in the product documentation in order to warn the reader about risks

and dangers.

& WARNING

A CAUTION

Indicates a hazardous situation which, if not avoided, will result in death or
serious injury.

Indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

Indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

Indicates information considered important, but not hazard-related, e.g.
messages relating to property damage.
In the product documentation, the word ATTENTION is used synonymously.

These signal words are in accordance with the standard definition for civil applications in the European
Economic Area. Definitions that deviate from the standard definition may also exist in other economic
areas or military applications. It is therefore essential to make sure that the signal words described here
are always used only in connection with the related product documentation and the related product. The
use of signal words in connection with unrelated products or documentation can result in misinterpretation
and in personal injury or material damage.
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Basic Safety Instructions

Operating states and operating positions

The product may be operated only under the operating conditions and in the positions specified by the
manufacturer, without the product's ventilation being obstructed. If the manufacturer's specifications are
not observed, this can result in electric shock, fire and/or serious personal injury or death. Applicable local
or national safety regulations and rules for the prevention of accidents must be observed in all work
performed.

1.

Unless otherwise specified, the following requirements apply to Rohde & Schwarz products:
predefined operating position is always with the housing floor facing down, IP protection 2X, use only
indoors, max. operating altitude 2000 m above sea level, max. transport altitude 4500 m above sea
level. A tolerance of +10 % shall apply to the nominal voltage and +5 % to the nominal frequency,
overvoltage category 2, pollution degree 2.

Do not place the product on surfaces, vehicles, cabinets or tables that for reasons of weight or stability
are unsuitable for this purpose. Always follow the manufacturer's installation instructions when
installing the product and fastening it to objects or structures (e.g. walls and shelves). An installation
that is not carried out as described in the product documentation could result in personal injury or
even death.

Do not place the product on heat-generating devices such as radiators or fan heaters. The ambient
temperature must not exceed the maximum temperature specified in the product documentation or in
the data sheet. Product overheating can cause electric shock, fire and/or serious personal injury or
even death.

Electrical safety

If the information on electrical safety is not observed either at all or to the extent necessary, electric shock,
fire and/or serious personal injury or death may occur.

1.

Prior to switching on the product, always ensure that the nominal voltage setting on the product
matches the nominal voltage of the mains-supply network. If a different voltage is to be set, the power
fuse of the product may have to be changed accordingly.

In the case of products of safety class | with movable power cord and connector, operation is
permitted only on sockets with a protective conductor contact and protective conductor.

Intentionally breaking the protective conductor either in the feed line or in the product itself is not
permitted. Doing so can result in the danger of an electric shock from the product. If extension cords
or connector strips are implemented, they must be checked on a regular basis to ensure that they are
safe to use.

If there is no power switch for disconnecting the product from the mains, or if the power switch is not
suitable for this purpose, use the plug of the connecting cable to disconnect the product from the
mains. In such cases, always ensure that the power plug is easily reachable and accessible at all
times. For example, if the power plug is the disconnecting device, the length of the connecting cable
must not exceed 3 m. Functional or electronic switches are not suitable for providing disconnection
from the AC supply network. If products without power switches are integrated into racks or systems,
the disconnecting device must be provided at the system level.

Never use the product if the power cable is damaged. Check the power cables on a regular basis to
ensure that they are in proper operating condition. By taking appropriate safety measures and
carefully laying the power cable, ensure that the cable cannot be damaged and that no one can be
hurt by, for example, tripping over the cable or suffering an electric shock.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Basic Safety Instructions

The product may be operated only from TN/TT supply networks fuse-protected with max. 16 A (higher
fuse only after consulting with the Rohde & Schwarz group of companies).

Do not insert the plug into sockets that are dusty or dirty. Insert the plug firmly and all the way into the
socket provided for this purpose. Otherwise, sparks that result in fire and/or injuries may occur.

Do not overload any sockets, extension cords or connector strips; doing so can cause fire or electric
shocks.

For measurements in circuits with voltages Vs > 30 V, suitable measures (e.g. appropriate
measuring equipment, fuse protection, current limiting, electrical separation, insulation) should be
taken to avoid any hazards.

Ensure that the connections with information technology equipment, e.g. PCs or other industrial
computers, comply with the IEC 60950-1 / EN 60950-1 or IEC 61010-1 / EN 61010-1 standards that
apply in each case.

Unless expressly permitted, never remove the cover or any part of the housing while the product is in
operation. Doing so will expose circuits and components and can lead to injuries, fire or damage to the
product.

If a product is to be permanently installed, the connection between the protective conductor terminal
on site and the product's protective conductor must be made first before any other connection is
made. The product may be installed and connected only by a licensed electrician.

For permanently installed equipment without built-in fuses, circuit breakers or similar protective
devices, the supply circuit must be fuse-protected in such a way that anyone who has access to the
product, as well as the product itself, is adequately protected from injury or damage.

Use suitable overvoltage protection to ensure that no overvoltage (such as that caused by a bolt of
lightning) can reach the product. Otherwise, the person operating the product will be exposed to the
danger of an electric shock.

Any object that is not designed to be placed in the openings of the housing must not be used for this
purpose. Doing so can cause short circuits inside the product and/or electric shocks, fire or injuries.

Unless specified otherwise, products are not liquid-proof (see also section "Operating states and
operating positions", item 1). Therefore, the equipment must be protected against penetration by
liquids. If the necessary precautions are not taken, the user may suffer electric shock or the product
itself may be damaged, which can also lead to personal injury.

Never use the product under conditions in which condensation has formed or can form in or on the
product, e.qg. if the product has been moved from a cold to a warm environment. Penetration by water
increases the risk of electric shock.

Prior to cleaning the product, disconnect it completely from the power supply (e.g. AC supply network
or battery). Use a soft, non-linting cloth to clean the product. Never use chemical cleaning agents such
as alcohol, acetone or diluents for cellulose lacquers.

Operation

1.

Operating the products requires special training and intense concentration. Make sure that persons
who use the products are physically, mentally and emotionally fit enough to do so; otherwise, injuries
or material damage may occur. It is the responsibility of the employer/operator to select suitable
personnel for operating the products.
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2. Before you move or transport the product, read and observe the section titled "Transport".

3. As with all industrially manufactured goods, the use of substances that induce an allergic reaction
(allergens) such as nickel cannot be generally excluded. If you develop an allergic reaction (such as a
skin rash, frequent sneezing, red eyes or respiratory difficulties) when using a Rohde & Schwarz
product, consult a physician immediately to determine the cause and to prevent health problems or
stress.

4. Before you start processing the product mechanically and/or thermally, or before you take it apart, be
sure to read and pay special attention to the section titled "Waste disposal/Environmental protection”,
item 1.

5. Depending on the function, certain products such as RF radio equipment can produce an elevated
level of electromagnetic radiation. Considering that unborn babies require increased protection,
pregnant women must be protected by appropriate measures. Persons with pacemakers may also be
exposed to risks from electromagnetic radiation. The employer/operator must evaluate workplaces
where there is a special risk of exposure to radiation and, if necessary, take measures to avert the
potential danger.

6. Should a fire occur, the product may release hazardous substances (gases, fluids, etc.) that can
cause health problems. Therefore, suitable measures must be taken, e.g. protective masks and
protective clothing must be worn.

7. Laser products are given warning labels that are standardized according to their laser class. Lasers
can cause biological harm due to the properties of their radiation and due to their extremely
concentrated electromagnetic power. If a laser product (e.g. a CD/DVD drive) is integrated into a
Rohde & Schwarz product, absolutely no other settings or functions may be used as described in the
product documentation. The objective is to prevent personal injury (e.g. due to laser beams).

8. EMC classes (in line with EN 55011/CISPR 11, and analogously with EN 55022/CISPR 22,

EN 55032/CISPR 32)

— Class A equipment:
Equipment suitable for use in all environments except residential environments and environments
that are directly connected to a low-voltage supply network that supplies residential buildings
Note: Class A equipment is intended for use in an industrial environment. This equipment may
cause radio disturbances in residential environments, due to possible conducted as well as
radiated disturbances. In this case, the operator may be required to take appropriate measures to
eliminate these disturbances.

— Class B equipment:
Equipment suitable for use in residential environments and environments that are directly
connected to a low-voltage supply network that supplies residential buildings

Repair and service

1. The product may be opened only by authorized, specially trained personnel. Before any work is
performed on the product or before the product is opened, it must be disconnected from the AC supply
network. Otherwise, personnel will be exposed to the risk of an electric shock.
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Basic Safety Instructions

Adjustments, replacement of parts, maintenance and repair may be performed only by electrical
experts authorized by Rohde & Schwarz. Only original parts may be used for replacing parts relevant
to safety (e.g. power switches, power transformers, fuses). A safety test must always be performed
after parts relevant to safety have been replaced (visual inspection, protective conductor test,
insulation resistance measurement, leakage current measurement, functional test). This helps ensure
the continued safety of the product.

Batteries and rechargeable batteries/cells

If the information regarding batteries and rechargeable batteries/cells is not observed either at all or to the
extent necessary, product users may be exposed to the risk of explosions, fire and/or serious personal
injury, and, in some cases, death. Batteries and rechargeable batteries with alkaline electrolytes (e.g.
lithium cells) must be handled in accordance with the EN 62133 standard.

1.
2.

Cells must not be taken apart or crushed.

Cells or batteries must not be exposed to heat or fire. Storage in direct sunlight must be avoided.
Keep cells and batteries clean and dry. Clean soiled connectors using a dry, clean cloth.

Cells or batteries must not be short-circuited. Cells or batteries must not be stored in a box or in a
drawer where they can short-circuit each other, or where they can be short-circuited by other
conductive materials. Cells and batteries must not be removed from their original packaging until they
are ready to be used.

Cells and batteries must not be exposed to any mechanical shocks that are stronger than permitted.

If a cell develops a leak, the fluid must not be allowed to come into contact with the skin or eyes. If
contact occurs, wash the affected area with plenty of water and seek medical aid.

Improperly replacing or charging cells or batteries that contain alkaline electrolytes (e.g. lithium cells)
can cause explosions. Replace cells or batteries only with the matching Rohde & Schwarz type (see
parts list) in order to ensure the safety of the product.

Cells and batteries must be recycled and kept separate from residual waste. Rechargeable batteries
and normal batteries that contain lead, mercury or cadmium are hazardous waste. Observe the
national regulations regarding waste disposal and recycling.

Transport

1.

The product may be very heavy. Therefore, the product must be handled with care. In some cases,
the user may require a suitable means of lifting or moving the product (e.g. with a lift-truck) to avoid
back or other physical injuries.

Handles on the products are designed exclusively to enable personnel to transport the product. It is
therefore not permissible to use handles to fasten the product to or on transport equipment such as
cranes, fork lifts, wagons, etc. The user is responsible for securely fastening the products to or on the
means of transport or lifting. Observe the safety regulations of the manufacturer of the means of
transport or lifting. Noncompliance can result in personal injury or material damage.

If you use the product in a vehicle, it is the sole responsibility of the driver to drive the vehicle safely
and properly. The manufacturer assumes no responsibility for accidents or collisions. Never use the
product in a moving vehicle if doing so could distract the driver of the vehicle. Adequately secure the
product in the vehicle to prevent injuries or other damage in the event of an accident.
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Instrucciones de seguridad elementales

Waste disposal/Environmental protection

1. Specially marked equipment has a battery or accumulator that must not be disposed of with unsorted
municipal waste, but must be collected separately. It may only be disposed of at a suitable collection
point or via a Rohde & Schwarz customer service center.

2. Waste electrical and electronic equipment must not be disposed of with unsorted municipal waste, but
must be collected separately.
Rohde & Schwarz GmbH & Co. KG has developed a disposal concept and takes full responsibility for
take-back obligations and disposal obligations for manufacturers within the EU. Contact your
Rohde & Schwarz customer service center for environmentally responsible disposal of the product.

3. If products or their components are mechanically and/or thermally processed in a manner that goes
beyond their intended use, hazardous substances (heavy-metal dust such as lead, beryllium, nickel)
may be released. For this reason, the product may only be disassembled by specially trained
personnel. Improper disassembly may be hazardous to your health. National waste disposal
regulations must be observed.

4. If handling the product releases hazardous substances or fuels that must be disposed of in a special
way, e.g. coolants or engine oils that must be replenished regularly, the safety instructions of the
manufacturer of the hazardous substances or fuels and the applicable regional waste disposal
regulations must be observed. Also observe the relevant safety instructions in the product
documentation. The improper disposal of hazardous substances or fuels can cause health problems
and lead to environmental damage.

For additional information about environmental protection, visit the Rohde & Schwarz website.

Instrucciones de seguridad elementales

iEs imprescindible leer y cumplir las siguientes instrucciones e informaciones de seguridad!

El principio del grupo de empresas Rohde & Schwarz consiste en tener nuestros productos siempre al dia
con los estandares de seguridad y de ofrecer a nuestros clientes el maximo grado de seguridad. Nuestros
productos y todos los equipos adicionales son siempre fabricados y examinados segun las normas de
seguridad vigentes. Nuestro sistema de garantia de calidad controla constantemente que sean cumplidas
estas normas. El presente producto ha sido fabricado y examinado segun el certificado de conformidad
de la UE y ha salido de nuestra planta en estado impecable segun los estandares técnicos de seguridad.
Para poder preservar este estado y garantizar un funcionamiento libre de peligros, el usuario debera
atenerse a todas las indicaciones, informaciones de seguridad y notas de alerta. El grupo de empresas
Rohde & Schwarz esta siempre a su disposicién en caso de que tengan preguntas referentes a estas
informaciones de seguridad.

Ademés queda en la responsabilidad del usuario utilizar el producto en la forma debida. Este producto
esta destinado exclusivamente al uso en la industria y el laboratorio o, si ha sido expresamente
autorizado, para aplicaciones de campo y de ninguna manera debera ser utilizado de modo que alguna
persona/cosa pueda sufrir dafio. El uso del producto fuera de sus fines definidos o sin tener en cuenta las
instrucciones del fabricante queda en la responsabilidad del usuario. El fabricante no se hace en ninguna
forma responsable de consecuencias a causa del mal uso del producto.
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Instrucciones de seguridad elementales

Se parte del uso correcto del producto para los fines definidos si el producto es utilizado conforme a las
indicaciones de la correspondiente documentacion del producto y dentro del margen de rendimiento
definido (ver hoja de datos, documentacién, informaciones de seguridad que siguen). El uso del producto
hace necesarios conocimientos técnicos y ciertos conocimientos del idioma inglés. Por eso se debe tener
en cuenta que el producto solo pueda ser operado por personal especializado o personas instruidas en
profundidad con las capacidades correspondientes. Si fuera necesaria indumentaria de seguridad para el
uso de productos de Rohde & Schwarz, encontraria la informacion debida en la documentacion del
producto en el capitulo correspondiente. Guarde bien las informaciones de seguridad elementales, asi
como la documentacién del producto, y entréguelas a usuarios posteriores.

Tener en cuenta las informaciones de seguridad sirve para evitar en lo posible lesiones o dafios por
peligros de toda clase. Por eso es imprescindible leer detalladamente y comprender por completo las
siguientes informaciones de seguridad antes de usar el producto, y respetarlas durante el uso del
producto. Deberan tenerse en cuenta todas las demas informaciones de seguridad, como p. €j. las
referentes a la proteccion de personas, que encontrardn en el capitulo correspondiente de la
documentacién del producto y que también son de obligado cumplimiento. En las presentes
informaciones de seguridad se recogen todos los objetos que distribuye el grupo de empresas

Rohde & Schwarz bajo la denominacién de "producto”, entre ellos también aparatos, instalaciones asi
como toda clase de accesorios. Los datos especificos del producto figuran en la hoja de datos y en la
documentacién del producto.

Sefializacién de seguridad de los productos

Las siguientes sefiales de seguridad se utilizan en los productos para advertir sobre riesgos y peligros.

Simbolo Significado Simbolo Significado

Aviso: punto de peligro general | O Tension de alimentacion de PUESTA EN

o, MARCHA / PARADA
Observar la documentacion del producto

Atencién en el manejo de dispositivos de peso d) Indicacion de estado de espera (standby)
A elevado
| 18 kg |
2 Peligro de choque eléctrico e Corriente continua (DC)
f Advertencia: superficie caliente A~ Corriente alterna (AC)
. Conexion a conductor de proteccion —_ Corriente continua / Corriente alterna (DC/AC)
Conexion a tierra D El aparato esta protegido en su totalidad por un
aislamiento doble (reforzado)
Conexi6n a masa Distintivo de la UE para baterias y
acumuladores

Mas informacién en la seccion
"Eliminacion/proteccion del medio ambiente",
punto 1.
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Instrucciones de seguridad elementales

Simbolo Significado Significado

Aviso: Cuidado en el manejo de dispositivos
sensibles a la electrostatica (ESD)

Distintivo de la UE para la eliminacion por
separado de dispositivos eléctricos y
electronicos

Mas informacién en la seccion
"Eliminacion/proteccion del medio ambiente”,
punto 2.

Advertencia: rayo laser

Mas informacion en la seccién
"Funcionamiento", punto 7.

Palabras de sefial y su significado

En la documentacidon del producto se utilizan las siguientes palabras de sefial con el fin de advertir contra
riesgos y peligros.

A PELIGRO Indica una situacion de peligro que, si no se evita, causa lesiones
graves o incluso la muerte.

Indica una situacién de peligro que, si no se evita, puede causar

A ADVERTENCIA lesiones graves o incluso la muerte.

Indica una situacién de peligro que, si no se evita, puede causar
lesiones leves o moderadas.

A ATENCION

m Indica informacién que se considera importante, pero no en relacion
con situaciones de peligro; p. €j., avisos sobre posibles dafios
materiales.

En la documentacion del producto se emplea de forma sindénima el
término CUIDADO.

Las palabras de sefial corresponden a la definicion habitual para aplicaciones civiles en el area
econdémica europea. Pueden existir definiciones diferentes a esta definicién en otras areas econémicas o
en aplicaciones militares. Por eso se deberd tener en cuenta que las palabras de sefial aqui descritas
sean utilizadas siempre solamente en combinacion con la correspondiente documentacién del producto y
solamente en combinacion con el producto correspondiente. La utilizacion de las palabras de sefial en
combinacion con productos o documentaciones que no les correspondan puede llevar a interpretaciones
equivocadas y tener por consecuencia dafios en personas u objetos.

Estados operativos y posiciones de funcionamiento

El producto solamente debe ser utilizado segun lo indicado por el fabricante respecto a los estados
operativos y posiciones de funcionamiento sin que se obstruya la ventilacion. Si no se siguen las
indicaciones del fabricante, pueden producirse choques eléctricos, incendios y/o lesiones graves con
posible consecuencia de muerte. En todos los trabajos deberan ser tenidas en cuenta las normas
nacionales y locales de seguridad del trabajo y de prevencion de accidentes.
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Instrucciones de seguridad elementales

Si no se convino de otra manera, es para los productos Rohde & Schwarz valido lo que sigue:
como posicién de funcionamiento se define por principio la posicién con el suelo de la caja para
abajo, modo de proteccién IP 2X, uso solamente en estancias interiores, utilizacién hasta 2000 m
sobre el nivel del mar, transporte hasta 4500 m sobre el nivel del mar. Se aplicara una tolerancia de
+10 % sobre el voltaje nominal y de +5 % sobre la frecuencia nominal. Categoria de sobrecarga
eléctrica 2, indice de suciedad 2.

No sitle el producto encima de superficies, vehiculos, estantes o mesas, que por sus caracteristicas
de peso o de estabilidad no sean aptos para él. Siga siempre las instrucciones de instalacion del
fabricante cuando instale y asegure el producto en objetos o estructuras (p. ej. paredes y estantes). Si
se realiza la instalacion de modo distinto al indicado en la documentacion del producto, se pueden
causar lesiones o, en determinadas circunstancias, incluso la muerte.

No ponga el producto sobre aparatos que generen calor (p. €j. radiadores o calefactores). La
temperatura ambiente no debe superar la temperatura maxima especificada en la documentacion del
producto o en la hoja de datos. En caso de sobrecalentamiento del producto, pueden producirse
choques eléctricos, incendios y/o lesiones graves con posible consecuencia de muerte.

Seguridad eléctrica

Si no se siguen (o se siguen de modo insuficiente) las indicaciones del fabricante en cuanto a seguridad
eléctrica, pueden producirse choques eléctricos, incendios y/o lesiones graves con posible consecuencia
de muerte.

1.

Antes de la puesta en marcha del producto se deberd comprobar siempre que la tensién
preseleccionada en el producto coincida con la de la red de alimentacion eléctrica. Si es necesario
modificar el ajuste de tension, también se deberan cambiar en caso dado los fusibles
correspondientes del producto.

Los productos de la clase de proteccién | con alimentacion mévil y enchufe individual solamente
podran enchufarse a tomas de corriente con contacto de seguridad y con conductor de proteccion
conectado.

Queda prohibida la interrupcién intencionada del conductor de proteccién, tanto en la toma de
corriente como en el mismo producto. La interrupcion puede tener como consecuencia el riesgo de
gue el producto sea fuente de choques eléctricos. Si se utilizan cables alargadores o regletas de
enchufe, debera garantizarse la realizacién de un examen regular de los mismos en cuanto a su
estado técnico de seguridad.

Si el producto no est& equipado con un interruptor para desconectarlo de la red, o bien si el
interruptor existente no resulta apropiado para la desconexion de la red, el enchufe del cable de
conexion se debera considerar como un dispositivo de desconexion.

El dispositivo de desconexién se debe poder alcanzar facilmente y debe estar siempre bien accesible.
Si, p. €]., el enchufe de conexion a la red es el dispositivo de desconexién, la longitud del cable de
conexion no debe superar 3 m).

Los interruptores selectores o electrénicos no son aptos para el corte de la red eléctrica. Si se
integran productos sin interruptor en bastidores o instalaciones, se debera colocar el interruptor en el
nivel de la instalacion.

No utilice nunca el producto si esta dafiado el cable de conexién a red. Compruebe regularmente el
correcto estado de los cables de conexion a red. Asegurese, mediante las medidas de proteccién y
de instalacion adecuadas, de que el cable de conexién a red no pueda ser dafiado o de que nadie
pueda ser dafiado por él, p. €j. al tropezar o por un choque eléctrico.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Instrucciones de seguridad elementales

Solamente esta permitido el funcionamiento en redes de alimentacion TN/TT aseguradas con fusibles
de 16 A como maximo (utilizacién de fusibles de mayor amperaje solo previa consulta con el grupo de
empresas Rohde & Schwarz).

Nunca conecte el enchufe en tomas de corriente sucias o llenas de polvo. Introduzca el enchufe por
completo y fuertemente en la toma de corriente. La no observacion de estas medidas puede provocar
chispas, fuego y/o lesiones.

No sobrecargue las tomas de corriente, los cables alargadores o las regletas de enchufe ya que esto
podria causar fuego o choques eléctricos.

En las mediciones en circuitos de corriente con una tension Ug; > 30 V se deberan tomar las medidas
apropiadas para impedir cualquier peligro (p. ej. medios de medicién adecuados, seguros, limitacion
de tensidn, corte protector, aislamiento etc.).

Para la conexiéon con dispositivos informaticos como un PC o un ordenador industrial, debe
comprobarse que éstos cumplan los estandares IEC60950-1/EN60950-1 o IEC61010-1/EN 61010-1
validos en cada caso.

A menos que esté permitido expresamente, no retire nunca la tapa ni componentes de la carcasa
mientras el producto esté en servicio. Esto pone a descubierto los cables y componentes eléctricos y
puede causar lesiones, fuego o dafos en el producto.

Si un producto se instala en un lugar fijo, se debera primero conectar el conductor de proteccion fijo
con el conductor de proteccion del producto antes de hacer cualquier otra conexién. La instalacion y
la conexidon deberan ser efectuadas por un electricista especializado.

En el caso de dispositivos fijos que no estén provistos de fusibles, interruptor automatico ni otros
mecanismos de seguridad similares, el circuito de alimentacién debe estar protegido de modo que
todas las personas que puedan acceder al producto, asi como el producto mismo, estén a salvo de
posibles dafios.

Todo producto debe estar protegido contra sobretension (debida p. ej. a una caida del rayo) mediante
los correspondientes sistemas de proteccion. Si no, el personal que lo utilice quedara expuesto al
peligro de choque eléctrico.

No debe introducirse en los orificios de la caja del aparato ningin objeto que no esté destinado a ello.
Esto puede producir cortocircuitos en el producto y/o puede causar choques eléctricos, fuego o
lesiones.

Salvo indicacién contraria, los productos no estan impermeabilizados (ver también el capitulo
"Estados operativos y posiciones de funcionamiento”, punto 1). Por eso es necesario tomar las
medidas necesarias para evitar la entrada de liquidos. En caso contrario, existe peligro de choque
eléctrico para el usuario o de dafios en el producto, que también pueden redundar en peligro para las
personas.

No utilice el producto en condiciones en las que pueda producirse o ya se hayan producido
condensaciones sobre el producto o en el interior de éste, como p. €j. al desplazarlo de un lugar frio a
otro caliente. La entrada de agua aumenta el riesgo de choque eléctrico.

Antes de la limpieza, desconecte por completo el producto de la alimentacion de tension (p. €j. red de
alimentacion o bateria). Realice la limpieza de los aparatos con un pafio suave, que no se deshilache.
No utilice bajo ninglin concepto productos de limpieza quimicos como alcohol, acetona o diluyentes
para lacas nitrocelulésicas.
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Instrucciones de seguridad elementales

Funcionamiento

1.

El uso del producto requiere instrucciones especiales y una alta concentracion durante el manejo.
Debe asegurarse que las personas que manejen el producto estén a la altura de los requerimientos
necesarios en cuanto a aptitudes fisicas, psiquicas y emocionales, ya que de otra manera no se
pueden excluir lesiones o dafios de objetos. El empresario u operador es responsable de seleccionar
el personal usuario apto para el manejo del producto.

Antes de desplazar o transportar el producto, lea y tenga en cuenta el capitulo "Transporte".

Como con todo producto de fabricacion industrial no puede quedar excluida en general la posibilidad
de que se produzcan alergias provocadas por algunos materiales empleados —los llamados
alérgenos (p. €j. el niquel)—. Si durante el manejo de productos Rohde & Schwarz se producen
reacciones alérgicas, como p. €j. irritaciones cutaneas, estornudos continuos, enrojecimiento de la
conjuntiva o dificultades respiratorias, debe avisarse inmediatamente a un médico para investigar las
causas y evitar cualquier molestia o dafio a la salud.

Antes de la manipulacién mecénica y/o térmica o el desmontaje del producto, debe tenerse en cuenta
imprescindiblemente el capitulo "Eliminacién/proteccion del medio ambiente”, punto 1.

Ciertos productos, como p. €]. las instalaciones de radiocomunicacion RF, pueden a causa de su
funcion natural, emitir una radiacion electromagnética aumentada. Deben tomarse todas las medidas
necesarias para la proteccion de las mujeres embarazadas. También las personas con marcapasos
pueden correr peligro a causa de la radiacién electromagnética. El empresario/operador tiene la
obligacion de evaluar y sefalizar las areas de trabajo en las que exista un riesgo elevado de
exposicion a radiaciones.

Tenga en cuenta que en caso de incendio pueden desprenderse del producto sustancias téxicas
(gases, liquidos etc.) que pueden generar dafios a la salud. Por eso, en caso de incendio deben
usarse medidas adecuadas, como p. ej. mascaras antigas e indumentaria de proteccion.

Los productos con laser estan provistos de indicaciones de advertencia normalizadas en funcién de la
clase de laser del que se trate. Los rayos laser pueden provocar dafios de tipo biolégico a causa de
las propiedades de su radiacion y debido a su concentracién extrema de potencia electromagnética.
En caso de que un producto Rohde & Schwarz contenga un producto laser (p. €j. un lector de
CD/DVD), no debe usarse ninguna otra configuracion o funcion aparte de las descritas en la
documentacién del producto, a fin de evitar lesiones (p. ej. debidas a irradiacion laser).

Clases de compatibilidad electromagnética (conforme a EN 55011 / CISPR 11; y en analogia con EN

55022 / CISPR 22, EN 55032 / CISPR 32)

— Aparato de clase A:
Aparato adecuado para su uso en todos los entornos excepto en los residenciales y en aquellos
conectados directamente a una red de distribucion de baja tensiéon que suministra corriente a
edificios residenciales.
Nota: Los aparatos de clase A estan destinados al uso en entornos industriales. Estos aparatos
pueden causar perturbaciones radioeléctricas en entornos residenciales debido a posibles
perturbaciones guiadas o radiadas. En este caso, se le podra solicitar al operador que tome las
medidas adecuadas para eliminar estas perturbaciones.

— Aparato de clase B:
Aparato adecuado para su uso en entornos residenciales, asi como en aquellos conectados
directamente a una red de distribucién de baja tension que suministra corriente a edificios
residenciales.
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Instrucciones de seguridad elementales

Reparacion y mantenimiento

1.

El producto solamente debe ser abierto por personal especializado con autorizacion para ello. Antes
de manipular el producto o abrirlo, es obligatorio desconectarlo de la tension de alimentacion, para
evitar toda posibilidad de choque eléctrico.

El ajuste, el cambio de partes, el mantenimiento y la reparacion deberan ser efectuadas solamente
por electricistas autorizados por Rohde & Schwarz. Si se reponen partes con importancia para los
aspectos de seguridad (p. €j. el enchufe, los transformadores o los fusibles), solamente podran ser
sustituidos por partes originales. Después de cada cambio de partes relevantes para la seguridad
debera realizarse un control de seguridad (control a primera vista, control del conductor de
proteccién, medicién de resistencia de aislamiento, medicion de la corriente de fuga, control de
funcionamiento). Con esto queda garantizada la seguridad del producto.

Baterias y acumuladores o celdas

Si no se siguen (o se siguen de modo insuficiente) las indicaciones en cuanto a las baterias y
acumuladores o celdas, pueden producirse explosiones, incendios y/o lesiones graves con posible
consecuencia de muerte. El manejo de baterias y acumuladores con electrolitos alcalinos (p. €j. celdas de
litio) debe seqguir el estandar EN 62133.

1.
2.

No deben desmontarse, abrirse ni triturarse las celdas.

Las celdas o baterias no deben someterse a calor ni fuego. Debe evitarse el almacenamiento a la luz
directa del sol. Las celdas y baterias deben mantenerse limpias y secas. Limpiar las conexiones
sucias con un pafio seco y limpio.

Las celdas o baterias no deben cortocircuitarse. Es peligroso almacenar las celdas o baterias en
estuches o cajones en cuyo interior puedan cortocircuitarse por contacto reciproco o por contacto con
otros materiales conductores. No deben extraerse las celdas o baterias de sus embalajes originales
hasta el momento en que vayan a utilizarse.

Las celdas o baterias no deben someterse a impactos mecanicos fuertes indebidos.

En caso de falta de estanqueidad de una celda, el liquido vertido no debe entrar en contacto con la
piel ni los ojos. Si se produce contacto, lavar con agua abundante la zona afectada y avisar a un
médico.

En caso de cambio o recarga inadecuados, las celdas o baterias que contienen electrolitos alcalinos
(p. €j. las celdas de litio) pueden explotar. Para garantizar la seguridad del producto, las celdas o
baterias solo deben ser sustituidas por el tipo Rohde & Schwarz correspondiente (ver lista de
recambios).

Las baterias y celdas deben reciclarse y no deben tirarse a la basura doméstica. Las baterias o
acumuladores que contienen plomo, mercurio o cadmio deben tratarse como residuos especiales.
Respete en esta relacién las normas nacionales de eliminacion y reciclaje.

Transporte

1.

El producto puede tener un peso elevado. Por eso es necesario desplazarlo o transportarlo con
precaucion y, si es necesario, usando un sistema de elevacion adecuado (p. ej. una carretilla
elevadora), a fin de evitar lesiones en la espalda u otros dafios personales.
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Instrucciones de seguridad elementales

Las asas instaladas en los productos sirven solamente de ayuda para el transporte del producto por
personas. Por eso no esta permitido utilizar las asas para la sujecion en o sobre medios de transporte
como p. €j. gruas, carretillas elevadoras de horquilla, carros etc. Es responsabilidad suya fijar los
productos de manera segura a los medios de transporte o elevacion. Para evitar dafios personales o
dafos en el producto, siga las instrucciones de seguridad del fabricante del medio de transporte o
elevacién utilizado.

Si se utiliza el producto dentro de un vehiculo, recae de manera exclusiva en el conductor la
responsabilidad de conducir el vehiculo de manera segura y adecuada. El fabricante no asumira
ninguna responsabilidad por accidentes o colisiones. No utilice nunca el producto dentro de un
vehiculo en movimiento si esto pudiera distraer al conductor. Asegure el producto dentro del vehiculo
debidamente para evitar, en caso de un accidente, lesiones u otra clase de dafios.

Eliminacién/protecciéon del medio ambiente

1.

Los dispositivos marcados contienen una bateria o un acumulador que no se debe desechar con los
residuos domésticos sin clasificar, sino que debe ser recogido por separado. La eliminacién se debe
efectuar exclusivamente a través de un punto de recogida apropiado o del servicio de atencién al
cliente de Rohde & Schwarz.

Los dispositivos eléctricos usados no se deben desechar con los residuos domésticos sin clasificar,
sino que deben ser recogidos por separado.

Rohde & Schwarz GmbH & Co.KG ha elaborado un concepto de eliminacién de residuos y asume
plenamente los deberes de recogida y eliminacién para los fabricantes dentro de la UE. Para
desechar el producto de manera respetuosa con el medio ambiente, dirijase a su servicio de atencion
al cliente de Rohde & Schwarz.

Si se trabaja de manera mecéanica y/o térmica cualquier producto o componente mas alla del
funcionamiento previsto, pueden liberarse sustancias peligrosas (polvos con contenido de metales
pesados como p. ej. plomo, berilio o niquel). Por eso el producto solo debe ser desmontado por
personal especializado con formacién adecuada. Un desmontaje inadecuado puede ocasionar dafios
para la salud. Se deben tener en cuenta las directivas nacionales referentes a la eliminacién de
residuos.

En caso de que durante el trato del producto se formen sustancias peligrosas o combustibles que
deban tratarse como residuos especiales (p. €j. refrigerantes o aceites de motor con intervalos de
cambio definidos), deben tenerse en cuenta las indicaciones de seguridad del fabricante de dichas
sustancias y las normas regionales de eliminacion de residuos. Tenga en cuenta también en caso
necesario las indicaciones de seguridad especiales contenidas en la documentacién del producto. La
eliminacién incorrecta de sustancias peligrosas o combustibles puede causar dafios a la salud o
dafios al medio ambiente.

Se puede encontrar mas informacion sobre la proteccién del medio ambiente en la pagina web de
Rohde & Schwarz.
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Quality management
and environmental

management

Sehr geehrter Kunde,

Sie haben sich fur den Kauf
eines Rohde & Schwarz Produk-
tes entschieden. Sie erhalten
damit ein nach modernsten Fer-
tigungsmethoden hergestelltes
Produkt. Es wurde nach den
Regeln unserer Qualitats- und
Umweltmanagementsysteme
entwickelt, gefertigt und gepruft.
Rohde & Schwarz ist unter ande-
rem nach den Managementsys-
temen ISO90071 und ISO 14001
zertifiziert.

Der Umwelt verpflichtet

1 Energie-effiziente,
RoHS-konforme Produkte

1 Kontinuierliche
Weiterentwicklung nachhaltiger
Umweltkonzepte

1 ISO 14001-zertifiziertes
Umweltmanagementsystem

Dear customer,

You have decided to buy a
Rohde & Schwarz product. This
product has been manufactured
using the most advanced meth-
ods. It was developed, manufac-
tured and tested in compliance
with our quality management
and environmental manage-
ment systems. Rohde & Schwarz
has been certified, for exam-
ple, according to the ISO 9001
and ISO 14001 management
systems.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in
environmental sustainability

1 ISO 14001 -certified
environmental management
system

Certified Quality System

150 9001

Certified Environmental System

IS0 14001

Cher client,

Vous avez choisi d'acheter un
produit Rohde & Schwarz. Vous
disposez donc d'un produit
fabriqué d'aprés les méthodes
les plus avancées. Le dévelop-
pement, la fabrication et les
tests de ce produit ont été effec-
tués selon nos systémes de
management de qualité et de
management environnemental.
La société Rohde & Schwarz a
été homologuée, entre autres,
conformément aux systémes
de management ISO9001 et
ISO 14001.

Engagement écologique

1 Produits a efficience
énergétique

i+ Amélioration continue de la
durabilité environnementale

1 Systeme de management
environnemental certifié selon
ISO 14001
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Customer Support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz equipment, contact one of our Customer Support
Centers. A team of highly qualified engineers provides telephone support and will work with you to find a
solution to your query on any aspect of the operation, programming or applications of Rohde & Schwarz
equipment.

Up-to-date information and upgrades

To keep your instrument up-to-date and to be informed about new application notes related to your
instrument, please send an e-mail to the Customer Support Center stating your instrument and your wish.
We will take care that you will get the right information.

Europe, Africa, Middle East Phone +49 89 4129 12345
customersupport@rohde-schwarz.com

North America Phone 1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America Phone +1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific Phone +6565 1304 88
customersupport.asia@rohde-schwarz.com

China Phone +86-800-810-8228 /
+86-400-650-5896
customersupport.china@rohde-schwarz.com

ROHDE&SCHWARZ

1171.0200.22-06.00
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R&S®WinlQSIM2™
Signal Generation Software
Supplement

The following description includes additions to the R&S®WinIQSIM2™ Operating Manual, version 10. It
informs you about new features that come with the current software version 2.20.360.405.01.

These are:
e support of ARB and Baseband extensions of the R&S®SMW200A

e support of the R&S®SGT100A - SGMA Digital RF Source and its digital standard software options (see
table 1-1).
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1 Newly Supported Instruments and Options

The R&S WinlQSIM2 now supports the R&S®SGT100A and the associated software
options for creating standard-compliant digital signals.

Table 1-1: R&S®SGT100A software options

Option

Description

R&S part number

R&S®SGT-K240/-K241

GSM / EDGE, Edge Evolution

1419.5950.02 / 1419.6004.02

R&S®SGT-K242/K283

3GPP FDD, HSPA, HSPA+

1419.6056.02 / 1419.7100.02

R&S®SGT-K244/-K266/-K294

GPS, Galileo, Glonass (1 Satel-
lite)

1419.6104.02 / 1419.7000.02 /
1419.7400.02

R&S®SGT-K246

CDMA2000®

1419.6156.02

R&S®SGT-K247/-K287

1XEV-DO, Rev.B

1419.6204.02 / 1419.7300.02

R&S®SGT-K249

IEEE 802.16 WIMAX

1419.6504.02

R&S®SGT-K250/-K251

TD-SCDMA / TD-SCDMA
Enhanced

1419.6556.02 / 1419.6604.02

R&S®SGT-K252

DVB-H/T

1419.6656.02

R&S®SGT-K253

DAB/T-DMB

1419.6704.02

R&S®SGT-K254/-K286

IEEE 802.11 a/b/g/n, IEEE 802.11
ac

1419.6756.02 / 1419.7252.02

R&S®SGT-K255/-K284/-K285

EUTRA/LTE, LTE Rel. 9, Rel. 10

1419.6804.02 / 1419.7152.02 /
1419.7200.02

R&S®SGT-K260 Bluetooth®EDR 1419.6856.02
R&S®SGT-K261 Multicarrier CW 1419.6904.02
R&S®SGT-K262 AWGN 1419.6956.02
R&S®SGT-K268 Tetra Rel. 2 1419.7052.02
R&S®SGT-K289 NFC A/B/F 1419.7352.02
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1 Preface

1.1 Documentation Overview

The user documentation for the R&S WinlQSIM2 consists of the following parts:

e Online Help system on the instrument,

e Documentation CD-ROM with:
— Online help system (*.chm) as a standalone help,

— Software Manual and Operating Manuals for the options,
— Data sheet and specifications,
— Links to useful sites on the R&S internet.

Online Help

The Online Help is embedded in the instrument's firmware. It offers quick, context-sen-
sitive access to the complete information needed for operation and programming. The
online help contains help on operating the R&S WinlQSIM2 and all available options.

Software Manual and Operating Manuals

These manuals are available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the software. In the Software Manual, all instrument functions
are described in detail. Furthermore, it provides an introduction to remote control and a
complete description of the remote control commands with programming examples.
Information on instalation, interfaces and error messages is also given.

In the individual option manuals, the specific instrument functions of the option are
described in detail. For additional information on default settings and parameters, refer
to the data sheets. Basic information on operating the R&S WinIQSIM2 is not included
in the option manuals.

The following Operating Manuals are available for the R&S WinlQSIM2:

e Digital Standard GSM/EDGE, incl. EDGE+

e Digital Standard 3GPP FDD, 3GPP FDD enhanced MS/BS tests incl. HSDPA, 3GPP
FDD HSUPA, 3GPP FDD HSPA+

e Digital Standard Satellite Navigation

¢ Digital Standard CDMA2000® incl. 1XEV-DV

e Digital Standard 1xEV-DO Rev. A/Rev. B

e Digital Standard IEEE 802.11 (a/b/c) WLAN

e Digital Standard IEEE 802.16 WiMAX

e Digital Standard TD-SCDMA, inclusive TD-SCDMA enhanced features
e Digital Standard DVB-H

e Digital Standard DAB/T-DMB

e Digital Standard IEEE 802.11n/IEEE 802.11ac WLAN-N

|
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e Digital Standard EUTRA/LTE

e Digital Standard TETRA Release 2

¢ Digital Standard Bluetooth®Enhanced Data Rate
e Digital Standard NFC A/B/F

Release Notes

The release notes describe new and modified functions, eliminated problems, and last
minute changes to the documentation. The corresponding firmware version is indicated
on the title page of the release notes. The current release notes are provided in the
Internet.

Web Helps

Web helps are provided for the base unit and each additional (software) option. The
content of the web helps correspond to the user manuals for the latest product versions.

The web help is an additional file format that offers quick online access. They are not
intended to be downloaded but rather to access the required information directly form the
R&S website.

Web helps are available at the R&S website, on the R&S WinlQSIM2 product page at
the "Download > Web Help" area.

1.2 Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface ele- All names of graphical user interface elements on the screen, such as dia-

ments" log boxes, menus, options, buttons, and softkeys are enclosed by quota-
tion marks.

KEYS Key names are written in capital letters.

File names, commands, File names, commands, coding samples and screen output are distin-

program code guished by their font.

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

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

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

|
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2 Signal Generation Software R&S WinlQSIM2

R&S WinlQSIM2 permits calculation of | and Q baseband signals on a Windows PC
system. It combines the advantages and functionalities of the well known previous version
of R&S WinlQSIM with the firmware of the R&S SMU/SMATE vector signal generator
family.

Among R&S WinlQSIM2’ functions are single-carrier modulation, the generation of multi
carrier, W-CDMA and other 3rd Generation signals. Future digital standards will be sup-
ported as well.

The look-and-feel of R&S WinlQSIM2, especially the block diagram, is based on the R&S
SMU firmware. So users of R&S SMU vector signal generators can easily get used to the
handling and behavior of this software. Other users will find an easy approach as well,
since the software offers a high grade of self-explanation by means of a logically struc-
tured signal flow diagram and menus.

The whole process of signal configuration can be controlled via the block diagram. The
current status of signal configuration and active interfering components can be seen at
a glance.

Comprehensive graphic display modes in the time and frequency domain, e.g., I(t) and
q(t), vector diagram or spectrum, allow simulation and analysis of characteristics as early
as in the design phase of new digital communications systems.

All'in all, R&S WinlQSIM2 is an indispensable application for anyone engaged in state-
of-the-art digital modulation.
Generation of waveforms for ARB generators

Waveform signals computed by the R&S WinlQSIM2 can be loaded onto and processed
by the following ARB generators:

e R&S AMU
e R&SAFQ

e R&S CMW
e R&S SMU
e R&S SMJ

e R&S SMBV
e R&S SMW
e R&S SFU

e R&S EX-IQ-BOX
(waveform generation without data transfer)

Control of vector signal generators

The following vector signal generators can be used for generation of radio frequency (RF)
signals. Moreover, these vector signal generators can be controlled by the R&S WinIQ-
SIM2:

e R&S SMU

|
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3 Installation of R&S WinlQSIM2 Software

R&S WinlQSIM2 is delivered in the latest version available on the R&S WinlQIM2 CD-
ROM. Software updates as well as the Release Notes describing the improvements and
modifications are provided on the Internet at the download site of the Rohde&Schwarz
home page. This home page always offers the latest information on your R&S WinlQSIM2
as well as the signal generator software, e.g., also on changes of the software update

procedure.

To uninstall and to install R&S WinlQSIM2, the following hardware and software require-

ments have to be met.

Software Requirements

One of the following operating sys-
tems:

Windows XP SP2
Windows Vista
Window 7

R&S WinlQSIM2 has to be installed on one of the supported operating
systems.

Note:

Any other Windows version or other operating systems are not sup-
ported.

During installation, the operation system is checked.

The installation will be terminated if this requirement is not fulfilled.

National Instruments (NI) VISA ver-
sion 3.4.1 or higher (optional)

or

Agilent VISA version 14 or higher
(optional)

VISA driver is usually bundled with a GPIB (IEC/IEEE)-bus card from
National Instruments (NI) or Agilent. If none of these cards is used,
there is the option to perform data transmission via TCP/IP connection
over LAN.

Drivers can be obtained from R&S or NI directly.

Hardware Requirements

CPU

At least Pentium or compatible, as from 1 GHz (recommended).

Virtual Memory

At least 1GB.

During installation the virtual memory is checked. The installa-
tion will be terminated if this requirement is not fulfilled.

VGA color display resolution

At least 800*600 pixels

GPIB (IEC/IEEE)-bus card (optional)

From National Instruments or Agilent.

R&S WinlQSIM2 Software

The R&S WinlQSIM2 software consists of the file WinIQSIM2 <V.VV.VVV.VV>.exe.
The version numbers in the file names vary with each update.

|
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Installing R&S WinlQSIM2

3.1 Installing R&S WinlQSIM2

Uninstall an old software version
Skip the following, if this is a first-time installation.

» To uninstall a previous version, go to "Start > Settings > Control Panel > Add/Remove
Programs" and select the entry WinIQSIM2 V.VV.VVV.VV.

The script file identifies and removes all currently installed R&S signal generator
software items.

Install a new software version

6 Administrator rights are necessary for installation and starting.

» In Windows Explorer double-click WinIQSIM2 V.VV.VVV.VV.exe and follow the
instructions.
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4 Getting Started

An overview of the operating menu and of the toolbar in the Main window of R&S WinlQ-
SIM2 is given in chapter 5, "Graphical User Interface", on page 26.

4.1 System Block Diagram

This section gives an overview of control elements, connectors, and signal configuration
in the Main window. It shows the block diagrams, i.e., the whole system including con-
nected devices at a glance. The graphical elements can be accessed for operation.
Required menus and graphs are displayed in the block diagram, which contains the
internal signal flow from baseband on the left position to the Signal Generator Blocks at
the right. Each element/connector is briefly described.

The signal flow between the Signal Generator Blocks and the employed inputs and out-
puts are also represented.

‘é‘ Rohde&Schwarz WinlQSIM2

File Transmission Graphics Help
I EIEE
Samples | 307 200 [Samp ~ | SampleRate|  30.720000 [MHz |

| o

Arb Sig Gen
config... I
[sMBv.256468 |

LAN
R te Control

v
Vector Sig Gen
config... I
[sMBv.256468 |

LAN
R te Control

v

r——Graphic 1 ——Graphic 2 ——Graphic 3

The Winbar at the bottom of the block diagram gives an overview of open dialogs and
simplifies their access.

Labelled buttons represent open dialogs, the label indicates the dialogs. If several dialogs
are open, the button of the currently active dialog is displayed in a lighter color. Up to
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eight dialogs may be open simultaneously. When the ninth dialog is opened, the dialog
that was opened first is automatically closed.

4.2 Control and Operation of R&S WinlQSIM2 via Block
Diagram

Each of the blocks in the Main window contributes to the signal flow. Here, R&S WinlQ-
SIM2 is controlled, the operational tasks can be performed, and the signal flow is visual-
ized.

Selecting a digital standard

1. In the "Baseband" block diagram, below the config button, the state check box is
located. Here, the states On or Off of the component block are controlled. By acti-
vating the block, its color switches to green and indicates that the block contributes
to the signal flow.

2. Click the "config" button.
A menu with a list of optional standards opens.

——TDMA Standards
GSMEDGE...
Bluetooth...

TETRA....

——CDMA Standards

3GPP FDD...

3. By selecting one of the offered options, a dialog opens. Parameter entries for the
selected digital standard can be made.

4.3 Signal Configuration Examples

This section describes the configuration procedure for a single-carrier signal with AWGN
by way of an example.

To generate an 1/Q signal with AWGN, the following steps are required:

e chapter 4.3.1, "Configuring an Instrument", on page 17

® chapter 4.3.2, "Selecting an Instrument", on page 18

e chapter 4.3.3, "Generating the Waveform", on page 19

e chapter 4.3.4, "Displaying and Configuring the Graphical Representation of the
Waveform Signal", on page 20

® chapter 4.3.5, "Adding Noise (AWGN) to the Signal and Displaying the Signal
Flow", on page 21

e chapter 4.3.6, "Transmitting the Signal to the R&S AFQ", on page 23
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4.3.1 Configuring an Instrument

There are two options:

e No instrument has been created yet.
Itis necessary to create and select an instrument before signal generation is possible.
A dummy instrument might be created.

e Aninstrument has already been created and selected.
Continue in chapter 4.3.3, "Generating the Waveform", on page 19.

1. Connect the instrument (in this example an R&S AFQ100A with option B10) via LAN
interface and switch it on.

2. Open the Configure Instruments dialog by selecting "Transmission > Instruments".

The "Configure Instruments" dialog opens.

4@ WinlQSIM2: Co nfigure Instruments

Rvailable Instruments
Symbolic Name | Instrument Type |

L

New... Scan |

In this dialog, you create the instrument or create a dummy instrument and configure
the connection to the selected instrument.

R&S WinlQSIM2 allows you to scan the LAN, GPIB, or USB interfaces for connected
instruments. Instruments found during the scan are listed in the list "Available Instru-
ments" and can be selected for configuration.

3. Click the "Scan" button to scan the network for instruments.

All instruments found in the network as well as instruments connected via the GPIB
or USB interfaces are displayed in the "Available Instruments" list. R&S WinlQSIM2
obtains all information for connecting to the instrument, so further configuration is not
necessary but can be performed via the "Edit" button, if desired.

|
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& WinlOSIM2: Co nfigure Instruments |Z| |§|g|

Rvailable Instruments

Symhbolic Name | Instrument Type =
1|SMUWW2004 SMWE10
2 |ChMW CMAWHI10A
3 [AFQ00B AFQ100BB11
4 |SMU200A SMUB10
5 |SMBVY100A SMBY/B10/B55

L

Hew... | Delete... | Edit... | Scan I

Tip: R&S WinlQSIM2 does not clear the list "Available Instruments" before a scan.
Any instruments found during a scan will be added to the list.

If the instrument of your choice is in the "Available Instruments" list, close the dialog.
Now the R&S AFQ is available for selection in the "Arb Sig Gen" block.

If the instrument of your choice is not displayed in the "Available Instruments” list, check
if the following prerequisites are fulfilled, and scan for the instrument again:
e |s the instrument switched on?
e |s the instrument accessible via LAN, GPIB, or USB?

e |s the firewall of the instrument's operating system deactivated?

For more information, see the following sections:
® chapter 4.3.2, "Selecting an Instrument", on page 18
® chapter 4.3.6, "Transmitting the Signal to the R&S AFQ", on page 23

4.3.2 Selecting an Instrument

Waveform calculation depends on the instrument settings, so before you can create the
waveform, the instruments has to be selected first. For signal calculation, it is not nec-
essary that an instrument is connected. The signal calculation can be performed for a
dummy instrument (offline), but even this dummy instrument has to be selected before
waveform calculation.

The instrument has to be configured before it can be selected. For configuring the instru-
ment, see chapter 4.3.1, "Configuring an Instrument”, on page 17.

» Inthe "Main" window, in the "Arb Sig Gen" block, select the R&S AFQ from the combo
box.
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43.3

Signal Configuration Examples

Arb Sig Gen

confiy...
AFQ100B >

LAN
Remote Control

The R&S AFQ100A is selected. The prerequisites for waveform calculation are ful-

filled.

Generating the Waveform

The example task is to create a 16-QAM encoded waveform. The data consists of a
sequence length of 511 samples of a pseudo random binary sequence (shift register
length: 9 Bits). The symbol rate is set at 1 ksym/s. A root cosine filter is used.

1. In the baseband block at the left position, click "Config > Custom Digital Mod".

4 Custom Digital Modulation

Set To Default | Save/Recall... |
Generate Waveform File... |
Sequence Length | a1 |Symhuls j
Data Source
Data Source [PRBS |
PRBS Type |PRBS 0 =]
Select Control List... | None
List Managernent... |
Set acc to standard |User j
Save/Recall User... |
Symbol Rate | 1.000 000 [ksymis |
Coding |oFF |
Modulation
Modulation Type [160amM |
More...
Filter
Filter |Root Cosine |
Roll Off Factor | 0.35
Impulse Length  auto | 40
Owversampling vV Auto | 4
More... |
Power Ramp Control... | Off | Cosine / 1.00sym
Marker... |

|
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2. Make the following entries:

"Sequence Length" = 511 Symbols
"Symbol Rate" = 1.000 000 ksym/s
"Modulation Type" = 16QAM
"Filter" = Root Cosine

3. Click the "State" button to change the state to On.

A bar appears indicating the calculation progress. The waveform is generated. It can
be checked by means of a graphic tool.

4.3.4 Displaying and Configuring the Graphical Representation of the
Waveform Signal

1. In the Main window, select "Graphics > Graphic 1 > Graphic 1 (Preview Only)".

A small graphics display labelled "Graphic 1" opens at the bottom of the block dia-
gram. A small icon m shows up in the signal flow path indicating the position from
where the graphics obtains its data.

2. Double-click the small graphics display to open the graphics dialog.

|
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4% Winl0SIM2 Graphic 1

Generated Wavef File
}Tﬂtal Signal Duration: 2044 Samples (= 511 ms}) Sample Rate {fc): 4 kHz ‘
i o
2
Min: | 0 Maz: | 511 Range: | 512 Unit  [Samples |

T T

[ 1

'Q Source IEasehand jl Mode Ii(t).iqn) j

Inphase ift)

0 20 40 60 60 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 511

tiSamples

;
"‘lH II‘ ) \I M, I‘ "IM .".‘
I ‘ \ | \
I|‘||| \.l I\I‘l fl l\‘l "\ ||‘
] v f
! ‘\ I‘

Quadrature g(f)

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 51

tiSamples

Scale X-fxis

Mode [Auto  ~| Min: | 0.00000 Max: | 51100000 Range: | 51200000 Unit [Samples =l
Scale Y-Axis
Mode [Auto  ~| Min: | A5 Max | 15 Range: [ 30 unit  [None |
Mode [Auto  ~| Min: | A5 Max | 15 Range: [ 30 unit  [None |
Cursor 1 Units:

t | o (|f 51 ||| 511 || [Samples =1

i | 03 || 0.3 ||| -05 || [None =

o) | 0.184 | 0242 ||| 0.058 || [None |

In the "Mode" combo box, the graphical representation mode can be selected, e.g.,
I/Q waveform format, vector diagram, spectrum, and many more.

The graphics panel is an important tool for viewing and checking the signal configu-
ration . In this panel, the generated I/Q signal or representations derived thereof like
the vector diagram or the signal spectrum can be displayed.

For more information, see chapter 5.7, "Graphics Menu", on page 36

4.3.5 Adding Noise (AWGN) to the Signal and Displaying the Signal Flow

1. Select "Main window > AWGN > Config > AWGN".
The "AWGN Settings" dialog opens.
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4 AVGN Settings

Mode [Additive Noise [~
System Bandwidth | 20|kHz |
Minimum Hoise/System Bandwidth Ratio | 1.0
Noise Bandwitith 2.0KkHz
Hoise Level Configuration And Output Results
Set Noise Level Via fcm =]
Bit Rate | 4.000000 |kbps ~ |
Carrier/Noise Ratio | 3000[uB x|
EbiND | 269908 - |
Carrier Level | 5,44 [0BFS |
Noise Level {Systern Bandwitith) | -35.44 |dBFS T |
Noise Level (Total Bandwidth) | -35.44 |[dBFS ~ |
Carrier+Noise Level | 5,43 |uBFS |
Carrier+Noise PEP | 0.00 |dBFS ~ |

2. Make the following entries:
e "System Bandwidth" = 2 kHz
e "Carrier/Noise Ratio" = 30 dB
3. Click the "State" button to change the state to On.
A bar appears indicating the calculation progress. The AWGN is generated. It can be

checked by means of a graphic tool.

4. Todisplay the AWGN signal, in the Main window, select "Graphics", point to "Graphic
2", and click "Graphic 2 (Preview Only)".
A small graphics display labelled "Graphic 2" opens at the bottom of the block dia-
gram. A small icon shows up in the signal flow path indicating the position from where
the graphics obtain information.

5. Double-click the small graphics display to open the graphics dialog.

6. Make the following entries:
e "IQ Source" = AWGN
e "Mode" = FFT Magnitude

7. To display the graphics dialog for the baseband signal, in the Main window, select
"Graphics", point to "Graphic 1", and click "Graphic 1 (Complete)".

The "Graphics" dialog for the baseband signal opens.

8. Make the following entries:

e "IQ Source" = Baseband
"Mode" = FFT Magnitude

|
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9. To display the baseband and AWGN signals, in the Main window, select "Graphics",
point to "Graphic 3", and click "Graphic 3 (Complete)".

The "Graphics" dialog opens.

10. Make the following entries:

e "lQ Source" = Baseband+AWGN
e "Mode" = FFT Magnitude

11. Close all graphics dialogs.

You can now see the graphical representation before summation with AWGN, with
AWGN only, and after the summation point (noise afflicted baseband signal).

‘g‘ RohdefSchwarz WinlQSIM2

File Transmission Graphics Help

A s
Samples I 2l]44|Samp 'l Sample Raiel 4.l]l]l]|kHz -
| Infnl
Arb Sig Gen
config...

v

|aFotoos -
LAN
Remote Control

0
Vector Sig Gen
config...
[smBY |
LAN
Remote Control

——Graphic 1

—‘ (Glaphlc 2—‘ |76raphlc 3

4.3.6 Transmitting the Signal to the R&S AFQ

Before you can transmit the waveform to the R&S AFQ, you have to ensure that the
connection to the R&S AFQ is enabled. This is indicated by two thin lines leading from
the R&S WinlQSIM2 block to the "Arb Sig Gen" block.

AFQ100A -
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In case of crossed lines, the connection has to be established before the waveform can
be transmitted to the instrument.

Arb Sig Gen
config...
=

AFQ100A

—¢—] LAN
——<—1 Remote Control

The prerequisites for a successful connection to the instrument are:
e Instrument is switched on

e Instrument accessible either via LAN, GPIB, or USB

e LAN connection is enabled in the instrument's operating system
e Firewall is off in the instrument's operating system

By default, the firewall is on and LAN connection is disabled, so you have to change the
settings.

There are two ways to change the settings:
e When starting up the R&S AFQ
e Via Control Panel of the instrument's operating system

To change the settings when starting up the R&S AFQ:
1. Switch off the R&S AFQ, and switch it on again.

2. When during startup the status LEDs on the R&S AFQ's front panel start to flash
counterclockwise, push the TRIGGER button of the R&S AFQ.
This disables the firewall and enables Remote Desktop of the R&S AFQ's operating
system.
When you connect to the instrument via Remote Desktop, you are asked if you want
to either permanently disable the firewall and enable the Remote Desktop or for the
current session only.

Now the R&S AFQ is ready to play and the waveform can be created.

To disable the firewall of the R&S AFQ via Control Panel:

1. Select "Start > Control Panel > Windows Firewall".

The Windows Firewall dialog opens.
2. On the "General" tab, activate Off (not recommended).
3. Click OK.

The Windows Firewall is disabled.

To enable Remote Desktop of the R&S AFQ via Control Panel:

1. Select "Start > Control Panel > System".

The "System Properties" dialog opens.

|
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2. Click the "Remote" tab, and activate "Allow" users to connect remotely to this com-
puter.

3. Click OK.

Remote Desktop is enabled.

To transmit the signal to the R&S AFQ, perform as follows:

Trong

1. In the Main window, in the tool bar, click the "Transmit" button & .

The "Waveform Transmission To Arbitrary Signal Generator" dialog opens.

@’ WinlQSIM2: Waveform Transmission To Arbitrary Waveform Generator "AFQ100B™
User Comment for FileAVaveform

Source

Ilnternal WWInlQSIM2) - I DigModIQFile1_FiltSetOMap0_Filtered_Awgn.wv

Destination

Ilns‘trumem = I File... | None

v Automatically Load And Start Waveform

Transmit Waveform

2. Inthe "Source" group box, select "Internal (WinlQSIM2)". The file generated latest is
chosen.

3. In the "Destination" group box, choose "Instrument" and click the "File" button.

A file browser dialog of the destination device opens to prompt the destination file
name.
Type in a file name and click OK.

4. Enable the "Automatically Load and Start Waveform" check box.
After the waveform has been successfully transmitted to the device, the signal will
immediately be generated by the R&S AFQ.

5. Click the "Transmit" button to start the transmission.

A progress bar indicates the status of the transmission process. If the transmission
has been successful, the waveform will be loaded into the ARB and is available at
the output connectors of the R&S AFQ.
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5 Graphical User Interface

5.1

In the following, a detailed description of the R&S WinlQSIM2 user interface is given. The
Main window with the block diagram is the operating and control interface for the whole
program. From here, all program functions are accessible. This panel is displayed after
the start of R&S WinlQSIM2. The program always loads the previously used settings so
you can continue your work in the next session.

Operating Menu and Toolbar in the Main Window

At the top of the Main window of R&S WinlQSIM2, there are the menu bar, the tool bar,
and the Info bar with its corresponding Info button.

To offer the user a familiar environment, operation is very similar to operation of MS
Windows user interfaces. All menus and dialogs are built using known elements, e.g.,
selection lists, check boxes, and entry fields.

A blue frame indicates that the selected item is active. In the highlighted element, entries
can be made.

Table 5-1: Content of the menu

File Transmission Graphics Help
New Instruments Graphic 1 Contents
Open Transmit Graphic 2 Index
Save Graphic 3

Save as

Setup

Exit

The main menu functions are also accessible via the toolbar with its icons below the menu
selection line.

Table 5-2: Toolbar icons in R&S WinlQSIM2

Bt New Resets the system to default.

B Open Loads a previously stored configuration file containing all settings.
=2
n Save as Stores all settings made by R&S WinlQSIM2 in a configuration file.
Trone Transmit Opens the Transmit dialog.
ECH
l_.1 Graphics Activates the small graphics display at the bottom of the diagram.
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5.2 Signal Information Bar in the Main Window

Below the toolbar, the Signal Information bar is located.

Samples | 2044 |Samp ~ | Sample Rate | 4.000 [kHz ~ |

In the "Signal Information” bar, the following fields and boxes are displayed:

"Samples" Number of samples, respectively the number of symbols times over sampling
factor.

"Sample Rate" Rate (samples/sec) at which the samples are sent, respectively the symbol
rate times over sampling factor.

5.3 Messages in the Info Bar

Messages indicate information, warnings, and errors. They are displayed in the info line
in different colors depending on their importance and display duration. A few operating

states and the current messages are displayed in the info line. For information on mes-
sages in greater detail and their management, an Info dialog can be opened.

The following messages are displayed:

e Error
An error, e.g., settings conflict, is displayed in red color.
There are two options:
— Critical:
Prevents R&S WinlQSIM2 from working, e.g., a DLL file version does not match.
Critical errors are displayed in red color.

— System:
Concerns the operating system, e.g., wrong file path. System errors are displayed
in black color.

e Information
The information, e.g., file not found, is displayed in black color.

e Warning
A warning indicates a less significant error and is displayed in black color.

e Brief message
Brief messages report automatic settings in the program, e.g., switching off of incom-
patible types of modulation, or on illegal entries that are not accepted by the program,
e.g., range violations. They are displayed in the info line on a yellow background.
They are displayed on top of status information or permanent messages.
Brief messages usually do not demand user actions and disappear automatically after
a short period of time. They are stored in the history, however.

e Permanent messages
Permanent messages are displayed if an error occurs that impairs further program
operation. The error signaled by a permanent message must be eliminated before
correct software operation can be ensured.
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The message is displayed until the error is eliminated. It covers the status display in
the info line. After error elimination, the message automatically disappears and is also
recorded in the history.

5.4 Managing Messages in the Info Dialog

A few operating states and the current messages are displayed in the info line. For infor-
mation on messages in greater detail and their management, an info dialog can be

opened.

» In the Main window, click the "Info" button.
A list of currently active permanent messages and a detailed description of each
message is shown. The messages are color-coded according to their level.

The Info dialog

opens.

istory - Current time: Mon Apr 15 2013, 05:04:29

Lev | SCPI | Text

Err 224 lllegal file name j
Err  -224 lllegal file name

Err  -224 lllegal file name

Err  -224 lllegal file name

Err  -224 lllegal file name

Err  -200 Datais invalid for this device type. - (IdPDbDbRecall)

Err  -224 lllegal file name

Err  -258 Media protected -/

49: Apr-15.2013/ 08

lllegal file name

Delete

Delete Al

:26:27 471ms, Error code 1080005,

SCPI: Nlegal parameter value

Delete
Volatile

In the "Info" dialog, in the upper section, the following columns are displayed:

nxn

Signal path

The following signal path might occur:
e A:Path A

e *:No path is assigned

"LEV"

Message level. Messages referring to a logical component of WinlQSIM2, e.g., Uni-
code, are marked in red color, info messages are marked in black color.
The following levels might occur:

e  Err: Error message

e Info: Information message
e  Sys: System message

e  Crit: Critical message

For more information see chapter 5.3, "Messages in the Info Bar", on page 27.
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"SCPI" Indicates the SCPI error code.

Text A list of all currently permanent messages in the order of their occurrence, i.e., the
most recent message is displayed first.

With the following buttons, error messages can be cleared and a history of all mes-
sages can be displayed:

"Delete" Clears the highlighted message. This button is available only if the history of the
messages is displayed.

"Delete All" Clears all messages.

This button is available only if the history of the messages is displayed.

"Del. volatile" Clears all brief messages. This button is available only if the history of the mes-
sages is displayed.

"History" Calls the list of all messages that have occurred since instrument switch-on. The
most recent messages are displayed at the top of the list. When the button is
pressed again, the list of current messages is displayed.

Getting Additional Information on the Message
» In the "Info" dialog, click a message to select it.

In the lower section of the dialog, additional information on the highlighted message
is displayed.

Displaying all Messages
» In the "Info" dialog, click the "History" button.

A history of all messages that have occurred since R&S WinlQSIM2 software was
started is listed in the upper dialog pane. The most recent message is displayed first.

Deleting an Error Message

» In the "Info" dialog, select the highlighted message and click the "Delete" button.

Tip: This button is available only when the history of the messages is displayed.

The highlighted message is cleared.

Deleting all Error Messages

» In the "Info" dialog, click the "Delete All" button.

Tip: This button is available only when the history of the messages is displayed.

All messages are cleared.

Software Manual 1008.0858.42 — 10 29



R&S®WinlQSIM2 Graphical User Interface

File Menu

Deleting all Brief Messages

» In the "Info" dialog, click the "Del. volatile " button.

Tip: This button is available only when the history of the messages is displayed.

All brief messages are cleared.

Calling the History
1. In the "Info" dialog, click the "History" button.

Alist of all messages that have occurred since instrument switch-on is displayed. The
most recent messages are displayed at the top of the list.

2. Click the "History" button once more.
A list of current messages is displayed.

5.5 File Menu

In the following, the File menu of the R&S WinlQSIM2 Main window is described in detail.
It incorporates the standard submenus and additionally a "Setup" submenu.

5.5.1 Standard Functions

New
Resets R&S WinIQSIM2 to default.

Open

Opens the standard file open browser for loading a saved R&S WinlQSIM2 file
(*.savrcl). The file contains the user specific settings of a session, such as baseband
settings, instrument settings, graphic display settings, etc. The complete settings of a
session can be saved and loaded.

Only files of this type are selectable.

Save
Standard quick save of the settings of the current session if a file name previously has
been applied. If not, the Save as dialog is opened.

Save as

Opens the standard file save browser for saving the settings of the current session. R&S
WinlQSIM2 files have the file extension .savrcl so the name typed in is equipped with this
extension. The complete settings of a session are saved.

|
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Exit
Quits R&S WinlQSIM2. The current settings of the WinlQSIM2 session are saved and
loaded by default when starting WinlQSIM2 again.

5.5.2 Setup

5.5.2.1 Software/Options

» From the "File" menu, select "Setup > Software/Options".

An info dialog opens, showing program information.

¥ Software / Options

Firmware

Package Version

[WinlOSIM2 Firmware 02.20.360.339 beta (Debug)

R&.5 COMPASS 2.7.15.0

Loaded Modules:

Path Module Version i

IC:\Program Files'Bonjour mdnsNSP.dil 3,00,10

IC:\Program Files hardcopy hardcopy.dil

IC:\Program Fil i i % 107.6.0f0

IC:\Program Fil hwarz\Co.. il ver_2.7.exe (2.7.15.0

(C:\Program Files'Rohde-Schwarz'Co.. |OtSvgd4.dil

IC:\Program Fil hwarz\Co.. RsCi _2.7d.dil 2.7.15.0

IC:\Program Fil Z\Co.. _2.7d.dl 2.7.15.0

IC:\Program Files'Rohde-Schwarz'\Co.. RsPrint_2.7d.dll 2.7.15.0

IC:\Program Files'Rohde-Schwarz'Co.. RsUnitLib_2.7d.dll 2.7.15.0

IC:\Program Files'Rohde-Schwarz\Co.. qgifd4.dil

IC:\Program FilesiRohde-Schwarz\Co.. gicodd.dll

IC:\Program Files'Rohde-Schwarz\Co.. gipegdd.dil -
Firmware
In the group box "Firmware", the following columns are displayed:
"Package" Installed software packages.
"Version" Release of the software package.

Loaded Modules
In the group box "Loaded Modules", the following columns are displayed:

"Path" Path to the file location.
"Module" A module file.
"Version" Version of a file.

"Description” Description of the module file.

Note: In the "Description" column, double-click a cell to get detailed
information. For your convenience, the rows have a colored back-
ground.

|
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5.5.2.2 Temporary Files

You can define a location where you want to save the R&S WinlQSIM2 temporary files.

1. From the "File" menu, select "Setup > Temporary Files".

The "Temporary Files" dialog opens.

@' WinlQSIM2: Temporary Files

Folder IC:MlinIQSIMZJempFiIesI

Browse... |

Delete contents... |

2. In the "Folder" field, the currently selected location for temporary R&S WinlQSIM2
files is displayed.

3. To change the folder, click "Browse".
The "Browse For Folder" dialog opens.

4. Select the folder of your choice, and click OK.
The selected folder is displayed with the complete path in the "Folder" field.
5. To delete the contents in the folder, click "Delete Contents".

A message box opens.

6. Click OK to delete all the files in the folder.

5.6 Transmission Menu

In the following, all settings that are responsible for transmission of the waveform file from
R&S WinlQSIM2 to the instrument are described.

5.6.1 Creating New Instruments

1. In the Main window, select "Transmission > Instruments".
The Configure Instruments dialog opens.
2. Click the "New" button.

The "Configure Instruments - New" dialog opens to register a new instrument. The
number of the instrument is counted by R&S WinlQSIM2 by default.

|
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4 WinlQSIMz2: Configure Instruments - Mew g|§|g|

Instrument Nr. 15
fsymbolic Name [myara1008 |
Instrument Type AFQ100BB12 j
Instrument Limits
Min Number of Samples 3
Max Number of Samples 524 288 000
Min Sample Clock [Hz] 1000
Max Sample Clock [Hz] 600 000 D00
LAN

Instrument Name / IP Address |

————Remote Control——————————
Hardware Channel ILAN v l
Ok | Apply | Cancel |

w

In the "Symbolic Name" field, enter an alias name of your choice.

B

In the "Instrument Type" field, select the device family to connect to.

Tip: The option selected determines the maximum number of samples that can be
generated.

5. Inthe "Instruments Limits" group box, important limits of the selected instrument are
displayed.

6. If remote control connection via LAN interface is chosen, fill in the IP Address or
instrument name for the connected instrument in the "Instrument Name/IP
Address" field of the LAN group box.

7. In the "Hardware Channel" field of the "Remote Control" group box, select the VISA
connection. For each of the channels, unique address information is required, the
user interface changes accordingly.

Channel Address name

USB Serial Number, e.g., 700012

The number can be found on the rear panel of the instrument, above the barcode.

LAN Instrument name / IP Address

The instrument name consists of the following parts:

RS<instrument name><serial number>

You find the 6-digit serial number on the rear panel of the instrument.
Example:

RSAFQ100A 100004

GPIB Address, e.g., 19

8. Click "OK" to confirm the settings and to close the dialog.

9. Click the "Apply" button to confirm the settings.

|
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10. Click "Cancel" button to discard settings and to close the dialog.

5.6.2 Editing Instruments

1. In the "Available Instruments" group box, the instruments are listed.

2. Select the instrument to be edited and click the "Edit" button.

The "Configure Instruments - Edit" dialog opens.
3. Change the settings and click OK.

The settings are edited.

5.6.3 Scanning for Available Instruments

1. Open the "Configure Instruments" dialog by selecting "Transmission > Instruments".

The "Configure Instruments" dialog opens.
2. Click the "Scan" button to scan the desired domain for the instrument.

Allinstruments in the desired domain which are connected to the LAN or via GPIB or
USB and being switched on are displayed in the"Available Instruments” list.

R&S WinlQSIM2 obtains all information for connecting to the instrument, so further
configuration is not necessary.

For further details regarding the prerequisites using the scan feature, refer to chap-
ter 4.3.1, "Configuring an Instrument”, on page 17.

5.6.4 Deleting Instruments

1. In the Main window, select "Transmission > Instruments".
The "Configure Instruments" dialog opens.

2. Select the instrument to be deleted and click the "Delete" button.

The selected instrument is deleted.

5.6.5 Transmitting the Signals

1. In the Main window, select "Transmission > Transmit".
The "Waveform Transmission To Arbitrary Signal Generator" dialog opens.

|
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%’ WinlQSIM2: Waveform Transmission To Arbitrary Waveform Generator "AFQ100B™
User Comment for FileAAaveform

Source

Ilnternal WInlOSIM2) ~ I DigModiQFile1_FittSetOMap0_Filtered_Awgn.wy

Destination

Ilns‘trumem hd I File... | None

¥ Automatically Load &nd Start Waveform

Tr it Waveform

2. In the "User Comment for File/Waveform" field, additional information can be given,
e.g., for identifying a file. The comment is written into the file and is shown in the
"<Instrument> file open" dialog.

Filling out this field is optional.

3. Inthe "Source" group box, there are two options:

a) Internal
The internal waveform file produced by the last signal generation is used as the
transmission source. Because it is an internal file name, the file name of this file
shown in the text field cannot be modified.

b) File
A file on the PC is used as the transmission source. You are prompted to choose
an existing waveform file by the file browser. Select the file you want to transmit.

4. In the "Destination" group box, there are two options:

a) Instrument
Transmits the waveform to the instrument. Select "Instrument" and click the
"File" button. You are prompted to select or to type in a file name from the instru-
ment.
Tip: In the instrument, the typed in name will be used and not the original name
of the file.

b) File
Copies the waveform file to another file on the PC. Choose "File", and click the
"File" button.
By clicking the "File" button, you are prompted to select or type in a file name on
your hard disk. If you select a file as source and a file as destination, the trans-
mission will be a simple copy operation.
If the "Automatically Load And Start Waveforms" check box is activated, the
waveform file is copied to the hard disk of the instrument, loaded into the ARB,
and started. The signal is immediately available at the I/Q output connectors.
If the checkbox is disabled, the waveform is copied from PC's hard disk to the
instrument’s hard disk.

5. In the "Generate and Transmit Waveform" group box, click the "Transmit" button.

The waveform is transmitted and saved according to the settings.
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Graphics Menu

In the following, all settings concerning graphics are described. The output signal can be
graphically displayed in a number of diagrams. This allows a fast check of signal char-
acteristics. Zoom functions permits in-depth evaluation.

1. In the Main window, select "Graphics > Graphic 1 > Graphic 1 (Preview Only)".
Below the block diagrams, a small representation of the graphics dialog appears. A
graphics icon & in the signal flow indicates the signal source (either "Baseband",
"AWGN", or "Baseband + AWGN").

2. Double-click the graphic.

The Graphic 1 dialog opens.

Graphic 1-3

The graphical display of the waveform enables the user to rapidly check signal charac-
teristics. Zoom functions allow in-depth evaluation.

4 WinlQSIM2 Graphic 1

Generated \Waveform File |

|T0tal Signal Duration: 2044 Samples (= 511 ms} Sample Rate (fc): 4 kHz

\iewport

0 Max: |

= || made [itoraity
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The "Graphic" dialog consists of three main parts:

® Generated Waveform File

e Viewport selection

® Graphics area with scaling option and cursor settings (see chapter 5.7.4, "Graphical
Representation of Waveforms", on page 39)

Since the behavior of these parts mostly depends on each other, the functions are
explained without a strict separation into these parts.

5.7.2 Generated Waveform File

In the group box "Generated Waveform File", information on signal duration and sample
rate is displayed.

Total Signal Duration

Displays the signal duration in seconds of the available samples within the generated
waveform file.

Remote command:

:GENerate:WAVeform:DURation? on page 197

Sample Rate (fc)

Dispalys the Sample Rate in [Hz], that is calculated as follow:
The Sampling Rate = Number of Symbols * Oversampling Factor.
Remote command:

:GENerate:WAVeform: SAMPles? on page 197
:GENerate:WAVeform: SRATe? on page 198

Oversampling Factor
Displays the baseband oversampling factor.

This parameter is determined by the content of the generated waveform file. To adjust
the oversampling rate, set the corresponding parameters defined within the standards.

Remote command:
:GENerate:WAVeform: OSAMpling? on page 197

5.7.3 Viewport

In the following, the selection of the displayed area of the waveform takes place. Infor-
mation about the total duration of the signal and the sample rate is given.

1. Inthe "IQ Source" field, select whether the signal is displayed before summation with
AWGN, with AWGN only, or after the summation point (noise afflicted baseband sig-
nal).
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2. To control the mode of representation, select it in the Mode combo box.

The "Viewport" bar indicates the following information depending on the selected
mode of representation:

"Mode" "Viewport" Yellow Bar White Bar
"i(t)/q(t)" Scope, within the scal- | Scope which is viewed | Total signal
"r(t)/q(t)" ing of the X_-aX|s can be
shifted against the dis-
play.
"FTT" Maximum observed Actually used scope for | Total signal
scope FTT
"Vector" Observed scope Irrelevant Total signal
"Constellation"
"Eye"
"CCDF"
Viewport

Note: There is no limitation to the length of the waveforms. Long waveform streams are
divided in packets of an displayable size and are then displayed packet-wise.

In the "Viewport" group box, the following fields are displayed:

IlMinll
"MaX"

"Range"

llUnitll

Mode

Begin of scope.
End of scope.

Delta between values in the "Min" and in the "Max" fields.
Tip: It also possible to set the "Min" value and the "Range" value, the
"Max" value will be adjusted automatically.

Units of the "Min", "Max", and "Range" values. If the unit is changed,
the values contained in the "Min", "Max", and "Range" fields will be
converted. Subsequently, the values in the new unit can be changed.

Controls the mode of representation.

For more information see chapter 5.7.4, "Graphical Representation of Waveforms",

on page 39.
"i(t)/a(t)"

"r(t)/phi(t)"

"Vector"

"CCDF"

"FFT Magni-
tude"

"Constellation”

Displays the actual waveform over time in two windows: the top one for
inphase, the bottom one for quadrature samples.

Displays the actual waveform over time in two windows: the top one for
amplitude, the bottom one for phase values.

The samples are depicted in the complex plane, transitions displayed
as vectors.

Complementary Cumulative Density Function

Spectrum (magnitude over frequency) derived from a Fast Fourier
Transform of the signal.

All sample points displayed in the complex plane.

|
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"Eye(i/q)" Eye diagram of | and Q samples. Superposition in time of symbol tran-
sitions sampled at symbol rate.

5.7.4 Graphical Representation of Waveforms

There are two ways of zooming into a representation for measurement:
e By mouse
e By value entry

Zooming into a representation by mouse

1. To zoom into a displayed part of a waveform, position the mouse cursor in the top
left-hand corner of the graph area to be zoomed.

2. Click the left mouse key and hold it down.

The mouse cursor will change its shape to a cross-hair.

3. Move the mouse cursor to the bottom right-hand corner of the section to be zoomed.
While you move the cursor, a dotted rectangular frame will be drawn between the
start point and the current cursor position. The frame marks the area to be zoomed.

4. When the mouse has arrived at the end of the area to be zoomed, i.e. when the whole
area is within the red frame, release the left mouse key.

The selected area is shown expanded.

Zooming into a representation by value entry

Directly beneath the graphics area, the scaling section with "Scale X-Axis" group box and
"Scale Y-Axis" group box is located. The behavior for X- and Y-axis is identical. For that
reason, the function is explained only once.

» In the "Scale X-Axis" group box, in the "Mode" combo box, there are two options for
scaling of modes:

a) "Auto"
If "Auto" is selected, the scaling works automatically and all entry fields are inac-
tive. Only the unit of the values which will adapt in the gray entry fields can be
selected. The automatic scaling for the X-axis takes the values of the Viewport;
the Y-axis scaling is calculated from the maximum and minimum value of the
samples displayed.

b) "Manual"
If "Manual" is selected, the scaling is fully adjustable by the user. The area that
is to be zoomed is set by the "Min" and "Max" values. The "Range" value is then
adapted. As in "Viewport", you can as well set the "Min" and the "Range" value.
The "Max" value is adapted then.
By means of the "Unit" combo box, the unit of the values can be changed again,
the values are converted automatically.

Tip: The scaling values can never be higher or lower than the scaling values set under
"Viewport".
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Setting graphics cursors into a representation

There are two cursors available for measurements inside the graphs: A red cursor and a
greenone. The cursors are shaped as a vertical line. The cursors can be placed by mouse
in certain positions.

1. Left-click on one of the cursors and hold down the left mouse button. Drag the mouse
to the position where you want to place the cursor. Release the mouse button.
Note: If you choose a "Viewport" where the cursors are not located, it will be impos-

sible to use the mouse to manipulate the cursors. In this case or in order to place the
cursors precisely, the cursor can be positioned by an value entry.

2. Inthe "Cursor 1" group box, the cursor position on the X-axis is set. In the "Cursor
2" group box, the cursor position on the Y-axis is set. Type the exact position in the
"t" field.
The cursor moves to the defined position, giving the Y-axis values in the "i(t)" und
"q(t)" fields. The values are not editable. In the "Delta: 0 - X" group box, the difference
(delta) between the X-axis value and Y-axis value of the cursor position is displayed.

3. Optional, in the "Delta: 1 - 2" group box, a value can be entered and the red cursor
will adapt to the desired delta value.

The signal can be analyzed.

Using the Zoom Out button

» If a waveform has been zoomed, the "Zoom Out" button changes from inactive to
active.

Tip: The "Zoom Ou"t button always returns the display to the state before all zoom
operations.

5.8 Help Menu

R&S WinlQSIM2 is equipped with a context-sensitive help function. A help page can be
called any time during software operation. The context-sensitive page which is opened
with the F1 button is part of a comprehensive help system.

It is possible to move from this context-sensitive page to any page of the help system.
An overview of the contents of the online help can be reached via the menu "Help >
Contents".

A search for keywords within the help function is available via menu item "Help >
Index".

5.9 Main Window - Signal Flow Diagram

The block diagram's look-and-feel is based on the R&S SMU firmware.
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‘é‘ Rohde&Schwarz WinlQSIM2
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4
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config... I
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The signal flow diagram is the core control element of R&S WinlQSIM2. The framed area
symbolizes R&S WinlQSIM2 containing the blocks for signal generation and signal alter-
ation. The block diagram shows provided options, signal configuration, and the signal
flow of the generator. Signal generation can be completely operated from the block dia-
gram. The highlighted function block can be directly switched on and off with the On / Off
check box.

The Main window of R&S WinlQSIM2 contains the whole system: The PC running
R&S WinlQSIM2 displayed as one entity in the frame as well as the connected instru-
ments. The user controls the whole system from one panel.

The signal flow is represented by thick arrows. Summation points are indicated by a sum
sigma. Control connections are displayed as thin lines leading from R&S WinIQSIM2 to
the corresponding blocks that represent external instruments. Invalid connections are
symbolized by crossed out lines.

Each block represents a function of signal generation. The function is indicated in the
headline of the block, e.g., "Baseband". In this block, digital standards, custom digital
modulation, and multi carrier scenarios are set, for instance. In the "AWGN" block, addi-
tive white gaussian noise can be added to the baseband signal.

Outside the frame, the signal or modulation generators that are connected or can be
connected are symbolized by two blocks; "Arb Sig Gen" represents the ARB Modulation
Generators and "Vec Sig Gen" represents the Vector Signal Generators. Two connection
lines symbolize the two possible connections ("LAN" or "Remote Control") between the
PC with WinlQSIM2 and the instrument.
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5.9.1 Working with the Baseband Block

For a detailed description of the settings provided in the "Baseband" block, refer to the
corresponding section in chapter 5.10, "Baseband Block", on page 48.

1. In the "Baseband" block diagram, below the "Config" button, the state check box is
located. Here, the states On or Off of the component block are controlled. By acti-
vating the block, it turns its color to green and contributes to the signal flow from now
on. Click the "Config" button.

A menu with a list of optional standards opens.
The available digital standards depend on the installed options.

2. Select one of the offered options.
A dialog opens. Parameter entries for the selected digital standard can be made.
Example: Standard "3GPP FDD"

4% 3GPP FDD

Set To Default | SaveRecall... |

Data List Management... | Generate Waveform File... |

JGPP Version Release 11
Chip Rate 3.84 Mcps

Link Direction {Downlink | Forward |

Filter/Clipping/ARB Settings... | Root Cosine ! Clip Off

Marker... |

——————Configure Basestation———
OCHS [~ On OCNS Mode IStandard 'I

Reset All Basestations | Copy Basestation... |

Predefined Settings... | Test Setupsiodels... |

Adjust Total Power To 0 dB | Total Power -0.951B

v

Tip: For more information on generation of digital standard waveforms, see the con-
text-sensitive help page of the corresponding dialog (opened with the F1 button) or
the help system.

An overview of the contents of the online help can be reached via the menu "Help >
Contents".

Select Basestation
BS2 BS3 BS4

[~ On [~ On [~ on

|
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Main difference between signal generation in real time and with the signal gener-
ation software

Some of the hardware specific components of the instruments are not relevant for

R&S WinlQSIM2, because R&S WinlQSIM2 is not based on real time hardware. For this
reason, the following features are not supported:

e Trigger

e Clock

e Marker delay

In the "Filter" settings dialog, the R&S WinlQSIM2 provides the following additional
parameters:

e "Impulse length"
Displays the number of filter tabs. If the check box is activated, the most sensible
parameter values are selected. The value depends on the coherence check. If the
check box is deactivated, the values can be changed manually.

e "Oversampling"
Determines the upsampling factor. If the check box is activated, the most sensible
parameter values are selected. The value depends on the coherence check. If the
check box is deactivated, the values can be changed manually.

\ When the digital standard is activated, a coherence check is performed. The entries are
checked.

The following parameters are part of the check:
e "Sequence Length"

e "Impulse Length"

e "Oversampling”

e instrument limits.

When the coherence check is positive, the waveform is generated and the internally used
parameter values are displayed in the gray fields.

5.9.2 Working with the AWGN Block

For a detailed description of the settings provided in the AWGN block, refer to chap-
ter 5.11, "AWGN - Noise Generator", on page 121.

Adding AWGN to the Baseband Signal

1. AWGN
CONfig...

[~ on

In the "AWGN" block diagram, click "Config".
The "AWGN Settings" dialog opens.
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4 AVGN Settings

Mode [Additive Noise [~
System Bandwidth | 20|kHz |
Minimum Hoise/System Bandwidth Ratio | 1.0
Noise Bandwitith 2.0KkHz
Hoise Level Configuration And Output Results
Set Noise Level Via fcm =]
Bit Rate | 4.000000 |kbps ~ |
Carrier/Noise Ratio | 3000[uB x|
EbiND | 269908 - |
Carrier Level | 5,44 [0BFS |
Noise Level {Systern Bandwitith) | -35.44 |dBFS T |
Noise Level (Total Bandwidth) | -35.44 |[dBFS ~ |
Carrier+Noise Level | 5,43 |uBFS |
Carrier+Noise PEP | 0.00 |dBFS ~ |

2. Inthe"AWGN Settings" dialog, make the desired settings.
3. Click the "Off" button to change the AWGN state from Off to On.

Tip: For multi carrier and multi segment signals, the AWGN status is set to Off.

The AWGN is activated and added to the baseband signal. The active AWGN is
indicated in the AWGN block diagram.

5.9.3 Working with the Gen Blocks Arb Sig and Vec Sig

The block diagrams symbolize the signal or modulation generators that are connected or
can be connected to R&S WinlQSIM2.

e "Arb Sig Gen" represents an ARB Modulation Generators, e.g., R&S AFQ.
® "Vec Sig Gen" represents Vector Signal Generators, e.g., R&S SMU.

The two blocks are operated in a similar fashion so both blocks are referred to as "Sig
Gen" block.
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(N AFQ100A =

Vector Sig Gen

config...
I@’

LAN
Remote Control

Selecting an Instrument in a Sig Gen Block
» Select "Main window > Sig Gen block" and select an instrument form the combo box.

The list contains the alias names of the defined instruments.

In the "ARB Sig Gen" block, only ARB instruments are listed, in the "Vec Sig Gen" block
only vector signal generators are listed.

For more information see section chapter 5.6.1, "Creating New Instruments”,
on page 32.

Two connection lines symbolize the two possible physical connections between instru-
ment and the PC with R&S WinlQSIM2. The lines are labeled with "LAN" and "Remote
Control" (remote control connection via VISA). If SCPI via LAN is used, only one physical
line is indicated.

If the instrument is not responding on the corresponding connection, the line will be
crossed out. The instrument is offline.

For signal calculation, it is not necessary that an instrument is connected. The signal
calculation can be performed for a dummy instrument (offline) and the waveform can later
be transmitted to an instrument (online). However, keep in mind, that the general instru-
ment settings affect various functions, e.g., the maximum size of the file the waveform is
stored in. Therefore, it is important that the calculation is performed for exactly the instru-
ment which will later be the destination for the signal.

Configuring Instrument Related Issues
» To configure the signal generation, in the "Sig Gen Block", click the "Config" button.

A menu opens and the following options for configuring the signal generation are
displayed:

|
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"Instruments” Opens the "Instruments" dialog.

For more information see chapter 5.6.1, "Creating New Instru-
ments", on page 32.

"Remote Desktop" Opens the standard Windows Remote Desktop connection to the
chosen instrument.

"Remote Control (SCPI)" Opens the "Remote Control" menu.

For more information see chapter 5.9.4, "Remote Control Dia-
log", on page 46.

If the Remote Desktop connection or the Remote Control dialog is active, the block
turns green to indicate an active remote connection to the instrument.

5.9.4 Remote Control Dialog
This dialog provides the option to remotely control the chosen instrument by means of a
basic set of control functions. The instrument can be controlled without Remote Desktop.

In the Remote Control dialog, the current instrument configuration is always displayed
and can be checked. Here, the settings of the instrument can be changed remotely.

If one or more of these settings are changed on the instrument without using the Remote
Control menu, the menu will be updated automatically to the new settings.

When the "Remote Control" dialog is open, the "Remote LED" on the Front Panel of the
instrument starts to flash, indicating that the instrument is set to remote state periodically.
This is necessary to query the instrument status. The flashing stops when the "Remote
Control" dialog is closed.

Remote Control of the ARB Generator

» In the Main window, select "Arb Sig Gen Block > Config > Remote Control (SCPI)".

4@ Winl0SIM2: Remote Control Arb AFO100B =3
I [ Base Band State on I
Load Wavefile | Mac160M2560AM32Sym.wv

Wideband Mode Off

Active Output |BB Out [~
Amplitude (halanced) | 700 [mv ~|
Clockrate | 240.000 000 00 [Mbz ~ |
Option Key dh dk hk hk kk Ak kk Ak hk Ak kk kk Ak hk Ak

The Remote Control ARB dialog opens.
The display of the dialog depends on the selected instrument.

|
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Remote Control of the Vector Signal Generator

» In the Main window, in the "Vec Sig Gen Block > Config > Remote Control (SCPI)".

4% Winl0SIM2: Remote Control Vector SMU EH§|E|

ath Patha ~
[¥ RF State on

Power | -30 [uBm > |

Frequency | 100.000 000 |I'u'IHz |

The Remote Control Vec Sig Gen dialog opens.

Remote Control ARB
In the "Remote Control ARB" dialog, the following fields and buttons are displayed:

"Base Band Enables/disables the baseband output of the instrument.

State on"

"Load Wave- Opens the SCPI File Explorer to select a file on the instrument which is

file" to be loaded into the ARB. The file is displayed in the area right of the
button.

"Active Output" Sets the active output of the instrument to Analog out or Digital out, if
the instrument is equipped accordingly.

"Output Type" Selects analog output type options:
e Balanced
e Unbalanced
e No options for digital output type.

"Amplitude" Sets the amplitude of an instrument. This depends on the settings of
"Active Output" and "Output Type". The analog output amplitudes are
given in Volt, the digital output amplitudes in a value related to Full Scale
(FS).

"Clockrate" Sets the clock rate of the instrument.

Remote Control Vec Sig Gen
In the "Remote Control Vec Sig Gen" dialog, the following fields are displayed:

"Path" Selects the path to be controlled if the instrument is equipped with more
than one path.

"RF State on"  Enables/disables the radio frequency output of the instrument.
"Power" Sets the power of the instrument.
"Frequency" Sets the frequency of the instrument.
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5.10 Baseband Block

The Signal Generation Software R&S WinlQSIM2 provides you with the ability to gener-
ate digital modulation signals in accordance with the definitions in the digital standards
or with user-definable characteristics. You can then load these files into the R&S Signal
Generator in the form of waveform files.

Several digital standards are provided, plus digital modulation with user-definable signal
characteristics and generation of multi carrier CW signals with the aid of Multi Carrier
Cw.

The settings for digital modulation can be accessed in the block diagram via the Base-
band function block.

The equipment layout for generating the internal, digital modulation signals includes the
options Multi Carrier CW Signal Generation and the option Import 1Q Data.

In addition, the appropriate option is required for the digital standards. These options are
specified in the description of the respective standard.

In the subsequent signal route the baseband signals can be loaded with noise (see
chapter 5.9.2, "Working with the AWGN Block", on page 43).

5.10.1 Data and Signal Sources in Baseband

This section describes the common characteristics of the signals used for generating the
baseband signal for all standards, including for example all listed data sources. The
selection in the digital menus at any given time depends on the parameter and standard
concerned and is clear from the selection list offered in the dialog. The external data
sources may therefore not be available in certain cases.

Characteristics which are uniquely specific to particular standards are described in the
corresponding manual.

The following input signals are used when digital modulation signals are being generated:
e Modulation data

e Control signals

Externally computed waveform files can be loaded in the instrument using computer
interfaces or IEC bus.

Internally the "Multi Carrier CW" menu for defining multi carrier waveforms is available
(see chapter 5.10.3, "Multi Carrier Continuous Wave", on page 84).

5.10.1.1 Internal PRBS Data and Data Patterns

PRBS generators deliver pseudo-random binary sequences of differing length and dura-
tion. They are known as maximum length sequences, and are generated with the aid of
ring shift registers with feedback points determined by the polynomial.

By way of example, the diagram below shows a 9-bit generator with feedback to registers
4 and 0 (output).
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Fig. 5-1: 9-bit PRBS generator

O For PRBS15 and PRBS23, a CCITT V.52-compliant data inversion is performed in the
/ feedback path automatically as shown below:

XEXEXEXEXTXPX X XX X X X X X X
|—>_D15’}—>; D14 |—> D13J—><i D12 A D11 ‘—P{‘\7D10 ﬂ D9 —»{ D8 —» D7 ﬂ D6 }» D5 H D4ﬂ'\ D3 H Dz,b{ D1 T

The pseudo-random sequence from a PRBS generator is uniquely defined by the register
number and the feedback. The following table describes the available PRBS generators:

Table 5-3: PRBS generators

PRBS generator Length in bits Feedback to GUI selection
9-bit 29-1 =511 Registers 4, 0 PRBS 9

11-bit 2111 =2047 Registers 2, 0 PRBS 11
16-bit 216 -1 = 65535 Registers 5, 3, 2,0 PRBS 16
20-bit 220 -1 = 1048575 Registers 3, 0 PRBS 20
21-bit 221 -1 = 2097151 Registers 2, 0 PRBS 21

The "Data Source" selection for PRBS data from the dilaog is "PN11, ...".

Simple data patterns such as binary 0 strings or 1 strings can also be used as internal
modulation data. The "Data Source" selection from the menus is "ALL 0", "ALL1". A var-
iable bit string with a maximum length of 64 bits can be entered in an input field by
selecting "Pattern.”

5.10.1.2 Internal Modulation Data from Lists

The file name can be defined by the user.

The "Data Source" selection from the menus is "Data List". When this menu item is
chosen the "Select Data List" button appears; this opens the file-selection window for
data lists. A list can be created and edited in the "Data List Editor", which is accessed
from the menu via the "List Management" or "Data List Management" button.

The maximum length of a data list is determined by the size of the data list memory (see
data sheet). There is no restriction on the number of lists that can be stored.
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5.10.1.3 Control Signals

The following control signals are processed in the R&S WinlQSIM2:
e "Burst Gate" for power ramping
e "Level Attenuation" for power ramping

N\ "CW" for controlling the CW (continuous wave) mode is not used in R&S WinlQSIM2.
) However, a control list generated for R&S Signal Generator can contain CW controls.

A separate file with the file extension * . dm_1iqgc is created for each defined control signal.

Power Ramping and Level Attenuation

When power ramping is enabled, a ramp is generated whenever there is a data switch
on the "Burst" signal (from high to low or low to high). The steepness of this ramp can be
adjusted. Power ramping is enabled and configured in the "Power Ramp Control" sub-
menu.

The "Lev_Att" signal is used to control a defined level attenuation. If level attenuation is
enabled, the modulation signal level is attenuated by a defined value if the "Lev_Att"
signal is high. The level attenuation value is defined in the "Power Ramp Control" menu.
For the "GSM/EDGE" standard a maximum of 7 different level attenuation values can be
defined and allocated separately to the 8 slots quite independently of one another. Level
attenuation is enabled either in the "Power Ramp Control" menu (Custom Digital Modu-
lation) or in the "Burst Editor" (GSM/EDGE).

ISIot Level | Attenuated J

Slot Attenuation |7.0dB (A7) |

Level attenuation enables to simulate radio stations located at various distances.

The diagram below shows an example of how the power ramping signals work.

pust — | || L
LevAtt : : |

I i, X
St et wing rege L :
'

Aual == RaLaier
StErtefrigeoge | Erdof ke latEnatan
RF Out

Fig. 5-2: Signal behavior when power ramping is enabled. The Burst Gate signal defines the start of the
rising and falling edges of the envelope, and the Lev Att signal defines the start and end
of level attenuation. The level attenuation value is defined in the Power Ramp Control
menu.

5.10.1.4 Marker Output Signals

The R&S WinlQSIM2 generates user-definable marker information which will can be
processed by the R&S Signal Generator to output the appropriate markers signals.

All four available marker outputs are configurable.

|
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5.10.2 Digital Modulation - Custom Digital Modulation

5.10.2.1

The R&S Signal Generator can generate digital modulation signals with user-definable
characteristics. Baseband filtering and the symbol rate can be set within wide limits.

Modulation Types - Custom Digital Mod

The available predefined modulation types are ASK (amplitude shift keying), FSK (fre-
quency shift keying), PSK (phase shift keying) and QAM (quadrature amplitude modu-
lation). Additionally, a user defined modulation mapping can be applied (see "User Map-
ping" on page 54).

The actual modulation procedure is described by mapping, which assigns | and Q values
(PSK and QAM) or frequency shifts (FSK) to every modulation symbol that occurs. This
is represented graphically in the constellation diagrams.

The mapping for the selected modulation type is displayed in the "More..." submenu in
the "Modulation" menu section (see "More - Modulation Type - Digital Modulation"
on page 70).

The QAM procedures 16QAM, 32QAM, 64QAM have been produced in accordance with
ETSI standard ETS 300429 for digital video broadcasting (DVB). The QAM procedures
256QAM and 1024QAM are not specified in this standard, but have been produced
according to the same basic principles.

In the case of all FSK procedures, the user can set the symbol rate fSYMB up to a max-
imum value (see data sheet). If MSK is selected, the frequency deviation (FSK deviation)
cannot be set since it is permanently set to V4 of the symbol rate.

Table 5-4: Modulation type and associated mapping

ASK
1 bit per symbol

SOUR:BB:DM: FORM ASK

ASK

0s

Q Value

-05

-1 0.5

0
| Value

05 1

PSK

BPSK
1 bit per symbol

QPSK
2 bits per symbol

QPSK 45° Offset
2 bits per symbol, 45° rotation

SOUR:BB:DM:FORM BPSK

SOUR:BB:DM:FORM QPSK

SOUR:BB:DM:FORM QPSK45
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BPSK

Q Value

QPSK

QFSK4s

Q Value

| Value

QPSK EDGE
2 bits per symbol, 3pi/4 rotation
SOUR:BB:DM:FORM QEDGe

AQPSK
2 bits per symbol, pi/2 rotation
SOUR:BB:DM: FORM AQPSk

OQPSK
2 bits per symbol, Q offset
SOUR:BB:DM: FORM OQPSK

EDGE QPSK (3P4 rotation)

QValue

| 'Value

AQPSK (pif2 rotation)

1Value

QOQPSK

0s

Q Value

05

-1 05 0 05 1
| Value

pi/4-QPSK
2 bits per symbol pi/4rotation
SOUR:BB:DM: FORM P4QP

pi/2-DBPSK

1 bit per symbol

Differential coding, pi/2 rotation
SOUR:BB:DM: FORM P2DB

pi/4-DQPSK

2 bits per symbol

Differential coding, pi/4 rotation
SOUR:BB:DM: FORM P4DQ

P4 QPSK

Q Value

PIr2 DEBPSK

Pli4 DOPSK

Q Value

pi/8-D8PSK

3 bits per symbol

Differential coding, pi/8 rotation
SOUR:BB:DM:FORM P8D8

8PSK
3 bits per symbol
SOUR:BB:DM:FORM PSK8

8PSK EDGE (3pi/8 8PSK)

3 bits per symbol

Edge coding, 3pi/8 rotation
SOUR:BB:DM:FORM P8ED
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P13 D8P SK

8PSK

3PIE 8PSK

[«] [«] g
' Value | Walue
QAM
16QAM 16QAM EDGE 32QAM
4 bits per symbol 4 bits per symbol, pi/4 rotation 5 bits per symbol

SOUR:BB:DM:FORM QAM16

SOUR:BB:DM:FORM QAMI16EDge

SOUR:BB:DM:FORM QAM32

18QAM

0s

Q Value

-05

-1 05 0 0s 1
|Value

EDGE 16QAM (P4 rotation)

QValue

-1 05 [t} 0s 1
I'Value

32QAM

0s

Q Value

05

-1 05 0 05 1
| Value

32QAM EDGE
5 bits per symbol, -pi/4 rotation
SOUR:BB:DM: FORM QAM32EDge

64QAM
6 bits per symbol
SOUR:BB:DM:FORM QAM64

128QAM
7 bits per symbol
SOUR:BB:DM: FORM QAM128

EDGE 32QAM (-Pli4 rotation)

QValue

|Value

640AM

Q Value

| Value

128QAM

Q Value

i
I'Value

256QAM
8 bits per symbol
SOUR:BB:DM: FORM QAM256

1024QAM
10 bits per symbol
SOUR:BB:DM: FORM QAM1024
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Q Value

206QAM

|Value

1024QAM

QValue

0 [
|Value

FSK

MSK

2FSK 4FSK

1 bit per symbol, FSK deviation
SOUR:BB:DM: FORM MSK
SOUR:BB:DM:FSK:DEV 0.1 MHz

1 bit per symbol
SOUR:BB:DM: FORM FSK2

2 bit per symbol
SOUR:BB:DM:FORM FSK4

4

-05

MSK

1)

Relative frequency f/ f,

2FSK AFSK

05 1 -1 05 1) 0s -1 05 o 0s 1

symbol Relative frequency f fgymbnl Relative frequency f/ fsymhn\

In addition to the FSK modulations, a variable FSK modulation with definable deviation
per symbol is available.

[ : SOURce<hw>] :BB:DM: FORMat on page 245

User Mapping

A user defined modulation mapping file can also be selected as modulation mapping
source. The user modulation mapping file must have extension * .vam and can be cre-
ated with the R&S mapping wizard. The mapping wizard (mapwiz) is a tool from Rohde
& Schwarz designed for editing modulation schemes (e.g. QPSK, 32QAM). Its main pur-
pose is the assignment of logical symbol numbers to constellation points and the selection
of modulation specific parameters. Beyond this it supports the creation of nearly any
arbitrarily chosen constellation diagram. The output of mapwiz is a mapping file

(* . vam) that can be imported on a R&S WinIQSIM2. The program was developed on a
32-bit Microsoft Windows platform under MATLAB. For more information, refer to the
description "Introduction to "mapwiz" Mapping Editor" on the Rohde&Schwarz Internet

page.
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Modulation symbols are coded directly before | and Q values or frequency shifts are
assigned. Coding is thus directly related to modulation methods, which is the reason why
codings are not freely combinable with modulation methods. The following table shows
which of the coding combinations are available and defines the modulation types for
which the various coding procedures can be used.

In the notation used below an denotes the n-th input symbol and bn denotes the corre-
spondingly coded output symbol. Individual bits in the symbols from the LSB (least sig-
nificant bit) to the MSB (most significant bit) are denoted by aOn, a1n and so on. The

same applies to the output symbols.

Table 5-5: Permissible coding combinations for modulation symbols and modulation type

OFF | Differ- | Phase | Diff. Gray | GSM | NADC, TFTS/ | INMARSAT, | VDL | APCO25 | APCO25
ential | Diff. +Gray PDC, TETRA | ICO, (FSK) (8PSK)
PHS, WCDMA,
TETRA, cdma2000
APCO25
(PSK),
PWT
ASK X X X X
BPSK X X X X
pi/2 DBPSK X X
QPSK X X X X X
QPSKEDGE | X
QPSK45° Off- | X X X X
set
Pi/4 QPSK X X X
Pi/4 DQPSK | X X X X
8PSK X X X X X
AQPSK X X X X
OQPSK X X X X
8PSK_EDGE | X
Pi/8 D8PSK X X X
MSK X X X X X
2FSK X X X X X
4FSK X X X X X
8FSK X X X X
16FSK X X X X
16QAM X X X X X
16QAM EDGE | X
32QAM X X X X X
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OFF | Differ- | Phase |Diff. |Gray | GSM |NADC, |TFTS/ |INMARSAT, |VDL | APCO25 | APCO25
ential |Diff. |+Gray PDC, TETRA | ICO, (FSK) | (8PSK)
PHS, WCDMA,
TETRA, cdma2000
APCO25
(PSK),
PWT
32QAM EDGE | X
64QAM X X X X X
128QAM X |x X X X
256QAM X X X X X
1024QAM X |X X X X

Modulation type pi/4dDQPSK

With differential coding switched on at the same time, a constellation diagram is obtained
for pi/4ADQPSK which is similar to that obtained for 8PSK. Phase shifts are however

assigned to the individual modulation symbols. The following tables show the assignment
of modulation symbols to phase shifts of the 1/Q vector in relation to the selected coding.

Table 5-6: Phase shifts for pi/4ADQPSK

Modulation symbol a, 00 01 10 11
(binary indication: MSB, LSB)

Phase shifts without coding +45° +135° -135° - 45°
Phase shifts with coding NADC, PDC, PHS, +45° +135° -45° -135°
TETRA or APCO25 (PSK)

Phase shifts with coding TFTS -135° +135° - 45° +45°

Coding algorithms

Common coding types are listed in the following table.

Table 5-7: Coding algorithms

Coding Coding algorithm Applicable for K bit/symbol
NONE b, =a, k=1..8
Differential b, = (a, + b,.1) modulo 2% k=1..7
Differential + Gray Gray coding with additional differ- | k=1...7
ential coding
GSM dc, = not (d,, exor d,,.4) k=1

|
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Example: Differential coding for QPSK modulation with K = 2 bit/symbol
Decimal display; value range for modulation symbols

dn £ {U; 12 3}

Recursive coding is defined as follows: b, = (a, + b,.1) modulo 4

Depending on the state of a preceding modulation symbol b,,_; the coded modulation
symbol b, is obtained for example from modulation symbol a, = 2 as follows:

a,=2 b1 b,
0 2
1 3
2 0
3 1

By means of differential coding, the assignment between modulation symbols and phase
differences shown in the following table is generated:

Modulation sym- | 00 01 10 11
bol a, (binary,

MSB, LSB)

Phase difference | 0° 90° 180° 270°

Example: Gray and differential coding for 8PSK modulation

First, a gray coding is performed according to the gray code. Afterwards, a differential
coding is performed according to the recursive coding algorithm quoted above. The
assignment between modulation symbols and phase differences shown in the following
table is generated:

"Differential coding according to VDL" can be used for modulation types with 3 bits/sym-
bol, e.g. 8PSK.

Table 5-8: Differential coding according to VDL

Modulation symbol d,, | 000 001 010 011 100 101 110 111
(binary, MSB, LSB)

Phase difference 0° 45° 135° 90° 270° 315° 225° 180°

"Phase differential coding" INMARSAT and PHASE DIFF correspond to system stand-
ards Inmarsat-M and DVB according to ETS 300 429. The INMARSAT coding can gen-
erally be used for modulation types with 2 bits/symbol, such as QPSK. It uses the fol-
lowing algorithm.

b, = [NOT(a, EXORa,) AND (a, EXORb,, ) OR
aﬂn — bnﬁ [(am EXOR am) AND (am EXOR bain-1:)]
IMMARSAT by=  [NOT (a,, EXOR a,) AND (a, EXOR by, )] OR
aln CODING |y, [(8,0 EXOR 8y} AND (8, EXOR b, ]
1k Y] MEB

|
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5.10.2.3 Baseband Filter - Custom Digital Mod

The R&S WinlIQSIM2 offers a wide selection of predefined baseband filters. The filter
characteristic for the selected filter is displayed in the "More..." submenu in the "Filter"
menu section (see "Filter" on page 71). Additionally, a user defined filter can be selected
(see "User filter" on page 62).

The following table shows the filters that are available, together with the associated
parameters and remote control commands. The filter characteristic is displayed in graph-
ical form.

Table 5-9: Baseband filter

Cosine Root Cosine Gauss (FSK)
Roll Off Factor Roll Off Factor BxT
SOUR:BB:DM:FILT:TYPE COS SOUR:BB:DM:FILT:TYPE RCOS SOUR:BB:DM:FILT:TYPE GAUS
SOUR:BB:DM:FILT:PAR:COS 0.99 SOUR:BB:DM:FILT:PAR:RCOS 0.99 SOUR:BB:DM:FILT:PAR:GAUS 2.5
Bandwidth
SOUR:BB:DM:FILT:PAR:COS:BAND
7200
Cosine r=05 Root Cosine r=0.5 Gauss BT=0.5

Filterimpulse response
Filterimpulse response
Filter impulse response

o it it

‘Symbol ‘Symbaol ‘Symbaol
Pure Gauss Gauss Linearized Edge Narrow Pulse Shape
BxT SOUR:BB:DM:FILT:TYPE LGA SOUR:BB:DM:FILT:TYPE ENPShape

SOUR:BB:DM:FILT:TYPE PGA
SOUR:BB:DM:FILT:PAR:PGA 2.5

Gauss (Pure) BT=05 Linearized Gauss Edge Narrow Pulse Shape

o
@

o

=
o
2}

0z

o
X

Filter impulse response
)
=
Filter impulse response
Filter impulse response
o
=

o

Utﬁvmhn\ mﬁvmhn\ msvmnm

Edge Wide Pulse Shape cdmaOne cdmaOne 705 kHz
SOUR:BB:DM:FILT:TYPE EWPShape SOUR:BB:DM:FILT:TYPE CONE SOUR:BB:DM:FILT:TYPE COF705
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Edge Wide Pulse Shape

CdmaCne

CdmaCne 705kHz

3 i 8
5 5 5
2 2 =
& g g
@ @ @
@ o £
2 2 Z
E = E
£ g z
T z =
msymhnl m‘Symhn\ L/‘tEymbn\
cdmaOne + Equalizer cdmaOne 705 kHz + Equalizer cdma2000 3X

SOUR:BB:DM:FILT:TYPE COE

SOUR:BB:DM:FILT:TYPE COFE228

SOUR:BB:DM:FILT:TYPE DM3x

CdmaOne with equalizer

CdmaCne 705 kHz with equalizer

Cdmaz000 23X

Utsvmnm mﬁvmhn\ Uts\/mhm
APCO25 APCO25 (H-CPM) APCO25 (LSM)

Roll Off Factor
SOUR:BB:DM:FILT:TYPE APCO25

SOUR:BB:DM:FILT:PAR:APC 0.5

SOUR:BB:DM:FILT:TYPE APCO25Hcpm

SOUR:BB:DM:FILT:TYPE APCO25Lsm
Gauss Cut Off Frequency

SOUR:BB:DM:FILT:PAR:APCO25L:GAU
S 25000

Gauss Cut Off Frequency

SOUR:BB:DM:FILT:PAR:APC025:LOWP
75000

Filter impulse response

APCO25r=05

i

APCO H-CPM

Filter impulse response

APCOLSM

Filter impulse response




Baseband Block

Split Phase Rectangular Dirac
BxT SOUR:BB:DM:FILT:TYPE RECT SOUR:BB:DM:FILT:TYPE DIRac
SOUR:BB:DM:FILT:TYPE SPH
SOUR:BB:DM:FILT:PAR:SPH 0.15
Splitphase BT=0.5 Rectangular Dirac

Filter impulse response

Filter impulse response
o
»

Filter impulse response
=)
=

o
i

LS Ly

Lowpass ACP opt. Lowpass EVM opt. EUTRA/LTE
SOUR:BB:DM:FILT:TYPE LPASs BB:DM:FILT:TYPE LPASSEVM SOUR:BB:DM:FILT:TYPE LTEFilter
SOUR:BB:DM:FILT:PAR:LAPS 0.5 BB:DM:FILT:PAR:LAPSSEVM 0.5

Ideal Lowpass (0.25), ACP optim. Ideal Lowpass (0.25), EVM optim. EUtra/LTE

Filter impulse response

=
@

o
@

0z

Filter impulse response
Filter impulse response
o
=

=

&
)

These predefined filters are designed for the special spectrum characteristics of the dif-
ferent communication standards. However, depending on the selected filter form one or
more filter parameters are additionally provided for even precise adjustment of the filter
characteristic, like more steeper edges or customization the transition bandwidth. For
more information on the provided settings, refer to "Impact of the Filter Parameters"

on page 60.

Impact of the Filter Parameters

The following is a simple description of the filter parameters and the way they affect the
main filter characteristics. Changing filter parameters is an effective way to ensure that
the entire bandwidth of the desired signal is allowed to pass and adjust the filter form to
reach the spectrum mask requirements

Cut Off Frequency

The cut off frequency or corner frequency is a filter characteristic that defines the fre-
quency at the 3 dB down point. This frequency is bound to the transition band; here the



R&S®WinlQSIM2 Graphical User Interface

Baseband Block

filter characteristic changes form the passband to the stopband, where the signal is com-
pletely suppressed.

Roll Off Factor

The roll off factor is a measure for the excess bandwidth compared to the ideal bandwidth
of a "brick like" filter. The roll off factor affects the steepness of the filter flanks. A "Roll
Off Factor" = 0 would result in the steepest theoretically possible flanks ; values near to
1 make the flanks more flat.

%l Loll Off Factor = 0

= Roll Off Factor = 0.22

2 Roll Off Factor =1
f,Hz

Passband

The passband describes the frequency span that the filter passes unchanged. The total
passband of a filter is given as follows:

Bandwidth = (1 + "Roll Off Factor") * "Symbol Rate"

Cut Off Frequency Shift

The "Cut Off Frequency Shift" affects the cut off frequency in the way that the filter flanks
are "moved" and the passband increases by "Cut Off Frequency Shift"*"Sample Rate":

Cut Off Frequency = (1 + "Cut Off Frequency Shift") * "Sample
Rate"

m

= Cut Off Frequency Shift = -1

£ Cut Off Frequency Shift = 0

fpﬂ Cut Off Frequency Shift = 1

|
|
|
|
|
|
I
I
I
1 Iz T3
Cut Off Frequency

e A "Cut Off Frequency Shift" = -1 results in a very narrow-band filter
e Increasing the value up to 1 makes the filter more broad-band
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e By "Cut Off Frequency Shift" = 0, the -3 dB point is at the frequency determined by
the half of the selected "Sample Rate".

User filter

The user filter file must have extention * .vaf and can be created with the R&S filter
wizard.

The filter wizard (filtwiz) is a tool from Rohde & Schwarz designed for creating filter files
that can be imported on a R&S WinlQSIM2. Its main purpose is the conversion of user-
defined finite impulse response (FIR) filters into the filter format (* .vaf). Beyond this
filtwiz provides designs for standard filters, e.g. Root Raised Cosine, Gaussian.

The program was developed on a 32-bit Microsoft Windows platform under MATLAB.

For more information, refer to the description "Introduction to "filtwiz" Filter Editor" on the
Rohde&Schwarz Internet page.

5.10.2.4 Conflicting Settings - Custom Digital Mod

Having selected a modulation procedure, not every combination is possible when select-
ing the settings for the modulation parameters "Symbol Rate" and "Coding". These
restrictions inevitably give rise to conflicting settings if a parameter is changed and leads
to a prohibited combination.

A conflicting setting is indicated by a message on the Info line in the display. The R&S
WinlQSIM2 displays the setting entered by the user, but the modulation signal actually
generated does not correspond to this display. A conflict of settings can be triggered if
the user changes a parameter inappropriately. The message disappears as soon as a
conflict-free setting is entered.

5.10.2.5 Custom Digital Mod User Interface

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, msc———1|  The menu for setting digital modulation can be opened either in the "Baseband" block or
Custom Digital Mod... . " "
Hiitearriar Gl in the menu tree under "Baseband".
Multi Carrier...
Multi Segment... The "Custom Digital Modulation" menu enables direct selection of the data source,
Import.. standard, symbol rate, coding, modulation type and filter. All other settings are entered

in submenus which are called via "More" buttons.

The upper part of the menu is used for powering up digital modulation as well as for calling
the default settings and user-defined standards.

& Custom Digital Modulation A EJ|§|E|

Set to Default | SaveRecall... |

The "Generate Waveform File" opens the submenu for storing the current signal in a
waveform file.

|
Software Manual 1008.0858.42 — 10 62



R&S®WinlQSIM2 Graphical User Interface
Baseband Block

Generate Waveform File... |

Sequence Length I 10 001 ISymhuIs j

The data source is selected and set in the "Data Source" section.

The "List Management" button opens a submenu for calling the data editor and the file

manager.
Data Source
Data Source | PRBS j
PRBS Type | PRBS 9 |
Select Control List... | None
List Management... |

The middle part of the menu is used for selecting the standard, the symbol rate and the
coding.

Set acc to standard I GSM j

SaveRecall User... |

Symbol Rate | 270.833 333 | ksymss ~|

Coding | Gsm |

The modulation type is set in the "Modulation" section.

The "More" button opens a submenu that displays the mapping for the selected modu-
lation.

Modulation
Modulation Type | msK |

More... |

The filter is set in the "Filter" section. The "More" button opens a submenu where the filter
characteristic of the selected filter is displayed.

Filter
Filter I Root Cosine j
Roll Off Factor | 0.40
Impulse Length [ Auto | 40
Oversampling | Auto | 4
More... |

The buttons in the lower part of the menu open submenus for power ramping and for
configuring markers.

Power Ramp Control... | Off /| Cosine [/ 1.00 sym

MarkKer... |

In each case the current setting is displayed next to the button.

|
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The upper part of the menu is used for powering up digital modulation as well as for calling
the default settings and user-defined standards.

State - Digital Modulation
Enables/disables digital modulation.

Switching on digital modulation turns off all the other digital standards.

Remote command:

[ : SOURce<hw>] :BB:DM: STATe on page 236

Set To Default - Digital Modulation

Calls default settings. The values are shown in the following table.

Parameter Value

State Not affected by Set to Default
Data Source PRBS 9

Standard GSM

Symbol Rate 270.833 ksymb/s

Coding GSM

Modulation Type MSK

Filter Gauss (FSK)
Filter Parameter BXT 0.3

Power Ramp Control

Attenuation 15 dB

Ramp Time 1 sym

Ramp Function Cosine

Fall Delay 0

Rise Delay 0

Source Internal
State Off

Marker Marker Mode On/Off Ratio
Clock

Source Internal
Mode Symbol

Remote command:

[ :SOURce<hw>] :BB:DM: PRESet on page 234
Save/Recall - Digital Modulation
Calls the "Save/Recall" dialog.

|
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From the "Save/Recall" dialog the "File Select" windows for saving and recalling the
complete settings in the "Custom Digital Modulation™ menu can be called.

&= Recall DigMod Settings

¢:/_lists/cust_dig_mod

ﬁl _gem -
ﬁl _gsm
EQ _lists J
| cust_dig_mod

Eﬁ fading

ﬁl wirmax

- o winlosim2

| | File
= Manager.__.

The Digital Modulation Settings are stored as files with the predefined file extension
* _dm. The file name and the directory they are stored in are user-definable.

The complete settings in the "Custom Digital Modulation" dialog are saved and recalled.

Remote command:

[ :SOURce<hw>] :BB:DM:SETTing:CATalog? on page 259
[ :SOURce<hw>] :BB:DM:SETTing:DELete on page 260

[ :SOURce<hw>] :BB:DM: SETTing:LOAD on page 260

[ :SOURce<hw>] :BB:DM: SETTing:STORe on page 260

Generate Waveform File - Digital Modulation
Opens the submenu for storing the current signal as ARB signal in a waveform file.

The file name is entered in the submenu. The file is stored with the predefined file exten-
sion * . wv. The file name and the directory it is stored in are user-definable.

Remote command:
[ :SOURce<hw>] :BB:DM:WAVeform: CREate on page 237

Sequence Length - Digital Modulation

Sets the sequence length of the signal in symbols. The signal is calculated in advance,
saved as waveform file, and output in the selected arbitrary waveform generator.
Note: "Sequence Length" * "Oversampling" must not exceed the maximum number of
samples in the arbitrary waveform generator.

Remote command:

[ :SOURce<hw>] :BB:DM:SLENgth on page 236

Fast Save

Determines whether the instrument performs an absolute or a differential storing of the
settings.

Enable this function to accelerate the saving process by saving only the settings with
values different to the default ones.
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Note: This function is not affected by the "Preset" function.

Remote command:

[ :SOURce<hw>] :BB:DM:SETTing:STORe:FAST on page 261

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:SETTing:STORe:FAST on page 223
refer to the description of frimware options for the syntax of the corresponding SCPI
commands

Data Source

The data source is selected and set in the "Data Source" section. The parameters offered
depend on the data source selected. The More button opens a submenu for calling the
data editor and the file manager.

Data Source - Digital Modulation
Selects the data source (see chapter 5.10.1, "Data and Signal Sources in Baseband",

on page 48).
You may choose from the following data sources:
"All O, All 1" 0 data or 1 data is internally generated.
"PRBS, PRBS PRBS data in accordance with the IUT-T with period lengths between
Type" 29-1 and 223-1 are internally generated.
The length is selected in the "PRBS Type" input box.
fPrBS Type [PRBS 9 il

Remote command:
[ :SOURce<hw>] :BB:DM: PRBS [ : LENGth] on page 234

"Pattern" A user-definable bit pattern with a maximum length of 64 bits is inter-
nally generated.
The bit pattern is defined in the "Pattern” input box.

IPattem 000 0000 0000 000p 0011

1111 1111 13111 1111

List Management)

Set acc to standard

"Data List ..., Data lists will be used.

Select Data" Data lists can be generated internally in the data editor or externally.
Data lists are selected in the "File Select" window, which is called by
means of the "Select Data" button.

| seissi baia Big]

The "File" "Manager" is used to transmit external data lists to the R&S
Signal Generator, and can be called within every "File" Select window
by means of the "File" "Manager" button.

Remote command:
[ :SOURce<hw>] :BB:DM:DLISt:SELect on page 257

Remote command:
[ : SOURce<hw>] :BB:DM: SOURce on page 235
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List Management - Digital Modulation
Calls the menu for managing data and control lists (see "List Management"
on page 73).

&5 Dig. Mod. A: Data Source

I Data List... data_cdmal

Edit Data List...
Control List...
Edit Control List...

Remote command:
n.a.

all_up

Standard, Symbol Rate, Coding

The middle part of the menu is used for selecting the standard, the symbol rate and the
coding.

Set acc. to Standard - Digital Modulation
Selects a standard.

After selection, modulation parameters "Modulation Type", "Symbol Rate", "Filter" and
"Coding" are automatically set in accordance with the standard.

If one of these parameters is subsequently altered, the display changes to User. The User
setting can be saved to a file so that it can be recalled at some later time ("Save/Recall
User.." button).

The following table shows the standards that are available, together with the associated
settings of the modulation parameters.

Table 5-10: Standards - Custom Digital Modulation

Standard Modulation Symbol Rate Filter Coding Parameter for SCPI
command

APCO Phase1 4FSK, Deviation 1.8 | 4.8 ksym/s APCO25, roll off = 0.2 APCO25(FSK) APCOPH1C4fm
C4FM KHz
APCO Phase1 pi/4-DQPSK 4.8 ksym/s Cosine, roll off = 0.2, BW | APCO25(PSK) APCOPH1CQpsk
CQPSK =4.8KHz
APCO Phase2 H- | 4FSK, Deviation 3 | 6 ksym/s APCO25 (H-CPM) APCO25(FSK) APCOPH2HCpm
CPM KHz
APCO Phase2 H- | pi/4-DQPSK 6 ksym/s Cosine, roll off = 1, BW = | APCO25(PSK) APCOPH2HDQpsk
DQPSK 7.2 KHz
APCO Phase2 H- pi/8-D8PSK 4 ksym/s Cosine, roll off = 1, BW = | APCO25(8PSK) | APCOPH2HD8PSKW
D8PSK Wide 7.2 KHz
APCO Phase2 H- pi/8-D8PSK 4 ksym/s Cosine, roll off = 1, BW = | APCO25(8PSK) | APCOPH2HD8PSKN
D8PSK Narrow 5 KHz
APCO Phase1 LSM | pi/4-DQPSK 4.8 ksym/s APCO25 (LSM), Gauss | APCO25(8FSK) |APCOPH1Lsm

Cut Off = 2.04 KHz, Low-

pass Cut Off = 6.2 KHz
APCO Phase1 pi/4-DQPSK 4.8 ksym/s Cosine, roll off =1, BW = | APCO25(8FSK) | APCOPH1Wcgpsk
WCQPSK 7.2 KHz
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Standard Modulation Symbol Rate Filter Coding Parameter for SCPI
command
Bluetooth 2FSK, Deviation 1.0 Msym/s Gauss, B*T=0.5 OFF BLUetooth
160.0 kHz
DECT 2FSK, Deviation 1.152 Msym/s Gauss, B*T =0.5 OFF DECT
288.0 kHz
ETC (ARIB STD ASK, ASK Depth 1.024 Msym/s | Split Phase, B*T = 2.0 OFF ETC
T55) 100%
GSM MSK 270.833333 Gauss, B*T =0.3 GSM GSM
ksym/s
GSM EDGE 8PSK EDGE 270.833333 Gauss linear OFF GSMEdge
(3pi/8 8PSK) ksym/s
NADC pi/4 DQPSK 24.3 ksym/s Root Cosine, alpha =0.35 | NADC NADC
PDC pi/4 DQPSK 21.0 ksym/s Root Cosine, alpha=0.50 | PDC PDC
PHS pi/l4 DQPSK 192.0 ksym/s Root Cosine, alpha =0.50 | PHS PHS
TETRA pi/4 DQPSK 18.0 ksym/s Root Cosine, alpha=0.35 | TETRA TETRa
WCDMA 3GPP QPSK 45° Offset 3.84 Msym/s Root Cosine, alpha = 0.22 | WCDMA 3GPP W3GPp
TD-SCDMA QPSK 45° Offset 1.28 Msym/s Root Cosine, alpha =0.22 | OFF TCSCdma
cdma2000 Forward | QPSK 1.2288 Msym/s | cdmaOne + Equalizer cdma2000 CFORward
cdma2000 Reverse | Offset QPSK 1.2288 Msym/s | cdmaOne cdma2000 CREVerse
Worldspace QPSK 1.84 Msym/s Root Cosine, alpha =0.40 | OFF WORLdspace
TFTS pi/4 DQPSK 22.1 ksym/s Root Cosine, alpha=0.40 | TFTS/ TETRA TFTS

Remote command:
[ :SOURce<hw>] :BB:DM: STANdard on page 236

Save/Recall User - Digital Modulation
Calls the "Save/Recall User" menu.

From the "Save/Recall User Standard" menu the "File Select" windows for saving and
recalling user-defined standards and the "File Manager" can be called.

Save User Standard
File Manager...

User standards are stored as files with the predefined file extension * . dm_stu. The file
name and the directory they are stored in are user-definable.

Remote command:

[ : SOURce<hw>]
[ : SOURce<hw>
[ : SOURce<hw>
[ :SOURce<hw>

:BB:
]:BB:
]1:BB:
] :BB:

DM:STANdard:ULISt:
DM:STANdard:ULISt
DM:STANdard:ULISt:
DM:STANdard:ULISt:

CATalog? on page 261
:DELete on page 261
LOAD on page 262
STORe 0N page 262
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Symbol Rate - Digital Modulation
Selects the symbol rate.

The value range is dependent on the selected modulation type.

When the modulation type changes, the range is automatically redefined. If the set sym-
bol rate is outside this range, an error message is generated and the maximum value for
the newly chosen modulation type is automatically set.

Remote command:

[ :SOURce<hw>] :BB:DM: SRATe on page 235

Coding - Digital Modulation
Selects the coding (see chapter 5.10.2.2, "Coding - Custom Digital Mod", on page 55).

The menu offers only the coding settings that are permissible for the chosen modulation
type. The other coding methods are grayed out.

If the system is subsequently switched to a modulation type for which the selected coding
is not available, coding is automatically set to OFF.

Remote command:

[ :SOURce<hw>] :BB:DM:CODing on page 245

Modulation

The modulation type is set in the "Modulation section". The parameters offered depend
on what is currently selected. The "More..." button opens a submenu for displaying the
user-defined mapping.

Modulation Type - Digital Modulation
Selects a modulation type.

The associated symbol mapping is displayed in the "More..." submenu (see chap-
ter 5.10.2.1, "Modulation Types - Custom Digital Mod", on page 51).

If the "coding" that is set is not possible with the chosen modulation type, "coding" is set
to "Off".

For selection "Variable FSK", the deviation of each symbol can be set in the "More..."
submenu.

Remote command:
[ :SOURce<hw>] :BB:DM: FORMat on page 245

Load User Mapping - Digital Modulation

Selects user defined mapping table. This opens the "Select List File User Mapping" win-
dow in which the mapping table can be selected (see "User Mapping" on page 54). The
button is only available if modulation type "USER" is selected.

The button "File Manager" calls the "File Manager" menu. The "File" "Manager" menu is
used to display and delete files.

Remote command:

[ :SOURce<hw>] :BB:DM:MLISt:SELect on page 259

[ :SOURce<hw>] :BB:DM:MLISt:CATalog? on page 251

[ :SOURce<hw>] :BB:DM:MLISt :DELete on page 258
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ASK Depth - Digital Modulation
Sets the modulation depth m for ASK modulation.

m = (Amplitude . -Amplitude,,i,) / (Amplitude,,,,+Amplitude,n)

Remote command:
[ :SOURce<hw>] :BB:DM:ASK:DEPTh on page 245

FSK Deviation - Digital Modulation
Sets the frequency deviation for FSK modulation. The range of values depends on the
chosen symbol rate (see data sheet).

Whenever "MSK" is selected, the deviation corresponds to 1/4 of the symbol rate and
cannot be set.

Remote command:
[ : SOURce<hw>] :BB:DM:FSK:DEViation on page 246

Angle Alpha
For AQPSK modulation, sets the angle alpha between the point (0,0) and the | axis.

Q

i

(10,00

e \ f ™~

Remote command:
[ :SOURce<hw>] :BB:DM:AQPSk:ANGLe on page 244

More - Modulation Type - Digital Modulation
Calls the submenu which displays the mapping of the currently selected modulation type
and the digital modulation delay in the case of an external data source.

Modulation
Current Modulation Type:
640AM

*
*
*
*
*
*
*
*

* ¥ ¥ ¥ ¥ ¥ ¥ ¥
* ¥ ¥ ¥ ¥ ¥ ¥ ¥
* * * ¥ ¥ ¥ ¥
* ¥ ¥ ¥ ¥ ¥ ¥ ¥
* ¥ ¥ ¥ ¥ ¥ ¥ ¥
* ¥ ¥ ¥ ¥ ¥ ¥ ¥
* ¥ ¥ ¥ ¥ ¥ ¥ ¥

The "Modulation - CW Switching" section can be used to enable switching of the signal
between modulated and unmodulated.
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In case of selection "Variable FSK", the FSK type and the deviation for each symbols is
set in the "Variable FSK" section.

Variable FSK

FSK Type [aFsK ~]

Deviation 0000 135416 5 I kHz

Deviation 0010 45138 8 | kHz

|

Deviation 0001 | 451388 |KkHz
|
|

Lel L Lef Lo

Deviation 0011 135416 5 I kHz

FSK Type - Digital Modulation
(Variable FSK only)

Selects the FSK modulation type for selection "Variable FSK".
You may choose from 4FSK, 8FSK and 16FSK.

Remote command:
[ :SOURce<hw>] :BB:DM:FSK:VARiable:TYPE on page 247

Deviation xxxx - Digital Modulation
(Variable FSK only)

Set the deviation of the associated symbol. The number of symbols depends on the
selected modulation type. The value of each symbol is indicated in binary format.

Remote command:
[ :SOURce<hw>] :BB:DM:FSK:VARiable:SYMBol<ch(0>:DEViation on page 246

Current Modulation Type - Digital Modulation
Displays the currently selected modulation type together with its associated mapping.

Remote command:
n.a.

Filter

The filter is set in the Filter section.

Filter - Digital Modulation

Selects the baseband filter (see chapter 5.10.2.3, "Baseband Filter - Custom Digital
Mod", on page 58).

Remote command:

[ :SOURce<hw>] :BB:DM:FILTer: TYPE on page 243

Filter Parameter - Digital Modulation
Sets the filter parameter.

|
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The filter parameter offered ("Roll Off Factor" or "B x T") depends on the currently selected
filter type.

Remote command:

[ :SOURce<hw>] :BB:DM:FILTer:PARameter :APCO25 on page 242

[ : SOURce<hw>] :BB:DM:FILTer :PARameter:COSine[ :ROLLoff] on page 242

[ :SOURce<hw>] :BB:DM:FILTer : PARameter: GAUSs on page 242

[ :SOURce<hw>] :BB:DM:FILTer:PARameter: PGAuss on page 242

[ : SOURce<hw>] :BB:DM:FILTer : PARameter :RCOSine on page 242

[ :SOURce<hw>] :BB:DM:FILTer : PARameter: SPHase on page 242

Cut Off Frequency Factor - Digital Modulation
(available for filter parameter Lowpass and APCO25 (LSM) only)

Sets the value for the cut off frequency factor. The cut off frequency of the filter can be
adjusted to reach spectrum mask requirements.

Remote command:

[ :SOURce<hw>] :BB:DM:FILTer :PARameter: LPASs on page 242

[ :SOURce<hw>] :BB:DM:FILTer:PARameter: LPASSEVM on page 242

[ :SOURce<hw>] :BB:DM:FILTer: PARameter : APCO25Lsm: GAUSs on page 243

[ : SOURce<hw>] :BB:DM:FILTer : PARameter :APCO25Lsm: LOWPass on page 243

Bandwidth - Digital Modulation
Determines the bandwidth of the cosine filter, so that the function H(f) = 0 is fulfilled for
f >= (1+RollOff)*Bandwidth/2.

Remote command:
[ :SOURce<hw>] :BB:DM:FILTer:PARameter:COSine:BANDwidth on page 243

Impulse Length - Digital Modulation

Displays the number of filter tabs. If the check box is activated, the most sensible param-
eter values are selected. The value depends on the coherence check. If the check box
is deactivated, the values can be changed manually.

Remote command:
[ :SOURce<hw>] :BB:DM:FILTer: ILENgth:AUTO on page 241
[ :SOURce<hw>] :BB:DM:FILTer: ILENgth on page 241

Oversampling - Digital Modulation

Determines the upsampling factor. If the check box is activated, the most sensible param-
eter values are selected. The value depends on the coherence check. If the check box
is deactivated, the values can be changed manually.

Remote command:
[ :SOURce<hw>] :BB:DM:FILTer:0SAMpling:AUTO on page 241
[ :SOURce<hw>] :BB:DM:FILTer:0SAMpling on page 241

More - Filter - Digital Modulation
Calls the menu for displaying the filter characteristic of the currently selected filter.
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Load User Filter- Filter - Digital Modulation

Calls the menu "Select List File User Filter" for selecting a user-defined filter file with
extansion *.vaf (see "User filter" on page 62). The button is only available if filter type
"USER" is selected.

The button "File" "Manager" calls the "File" "Manager" menu. The "File" "Manager" menu
is used to display and delete files.

Remote command:

[ :SOURce<hw>] :BB:DM:FLISt:SELect on page 258

[ :SOURce<hw>] :BB:DM:FLISt:CATalog? on page 251

[ :SOURce<hw>] :BB:DM:FLISt:DELete on page 257

Current Filter Response
Displays the filter characteristic of the currently selected filter.

Filter

Current Filter Response:

1000

Gauss

a00

Remote command:
n.a.

Power Ramp

The lower part of the Custom Digital Modulation menu is used for setting markers and
for power ramp settings.

Power Ramp Control - Digital Modulation
Calls the power ramp control menu (see "Power Ramp Control" on page 80).

Remote command:
n.a.

Marker - Digital Modulation
Calls the "Marker" menu, used to configure the marker output signals.

See "Marker Mode" on page 83.

Remote command:
n.a.

List Management

The "List Management" menu is called from the "Custom Digital Modulation" main menu.

st Wanagement... |
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B Dig. Mod. A: Data Source

I Data List... data_cdmal

Edit Data List... |

Control List... | all_up

Edit Control List... |

The data and control lists are selected and created in the "File Select" menu which is
called up by means of the "Data List..." and "Control List..." buttons.

Select Data List... :
Create Data List...
File Manager...

Select Control List... :
Create Control List...
File Manager...

The "File Manager" is used to copy, rename and delete files and to create directories.

To ensure that the selected data or control list is used for generating the digital signal,
the list must be selected as the data source:

Data Parameter Selection
Digital data "Source" DList
Marker "Marker Mode" ClList
Control signals "Source" Internal
CW, Level Attenuation and Burst

Gate

The data editor is called using the "Edit Data List..." and "Edit Control List ..." buttons.
The contents of the selected list are displayed.

Select Data/Control List - Digital Modulation
Selects data/control list. This opens the "File Select" window in which the data/control list
can be selected.

Remote command:
[ :SOURce<hw>] :BB:DM:DLISt:SELect on page 257
[ :SOURce<hw>] :BB:DM:CLISt:SELect on page 254

Create Data/Control List - Digital Modulation
Creates new data/control list. This opens the "File Select" window in which the data/
control list can be created.

The file name has to be entered in field "File Name:". The new list contains no data, it
can be edited in the list editor.

Remote command:

[ :SOURce<hw>] :BB:DM:DLISt:SELect on page 257

[ :SOURce<hw>] :BB:DM:CLISt:SELect on page 254
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File Manager - Digital Modulation
Calls the "File Manager".

The "File Manager" is used to copy, delete and rename files and to create new directories.
Remote command:

[ :SOURce<hw>] :BB:DM:DLISt:SELect on page 257

[ :SOURce<hw>] :BB:DM:DLISt:COPY on page 252

[ :SOURce<hw>] :BB:DM:DLISt :DELete on page 256

[ :SOURce<hw>] :BB:DM:CLISt:SELect on page 254

[ :SOURce<hw>] :BB:DM:CLISt:COPY on page 252

[ :SOURce<hw>] :BB:DM:CLISt:DELete on page 253

Data List Editor

The "Data List Editor" for editing the selected data list is called up in the "List Manage-
ment" submenu of the "Custom Digital Modulation" main menu by means of the "Edit
Data List..." button.

&5 Data list - h0_IMB =T

Offset 0, Len 3840, hD_IMB rep
0 El]11 1000 1111 0001 0000 1111 0011 1100 1010 0110 0101

44 0100 0101 1000 0100 0001 1011 0011 0010 1100 0011 0000

88 1101 1111 0011 1101 1011 1011 41000 0010 1100 0000 41000

132 o110 1011 1010 0100 1001 1111 1010 0010 0011 1001 1011

176 1000 0010 1100 0000 1011 1000 1101 0100 0011 0001 1111

220 1011 1010 0101 0101 0100 0101 1000 0100 0001 0010 0001

264 0100 0111 0001 0110 1010 1110 1100 0110 1011 0111 1010

308 0100 0100 0000 0110 1001 1000 0000 1111 1010 0110 0011

Start
Select

GoTo | | Copy | Paste | HEX | Save

Data List Editor

A list of binary values with a maximum length of 2431 bits can be entered in the "Data
List Editor". This value corresponds to a file size of approx. 268 Mbyte.

To increase readability, the bits are displayed in groups of four. The current cursor posi-
tion, the length of the list and the list file name are displayed above the list. The offset
starts with the value 0 which corresponds to the bit position on the left side of the first
row, i.e. the beginning of the list. On the left edge of the editor, the last three offset posi-
tions are specified at the beginning of the row.

An existing list can be edited in the insert or overwrite mode.
Remote command:

[ :SOURce<hw>] :BB:DM:DLISt:SELect on page 257

[ :SOURce<hw>] :BB:DM:DLISt:DATA on page 254

[ :SOURce<hw>] :BB:DM:DLISt :DATA: APPend on page 255

GoTo «— Data List Editor
Opens the entry window for the bit position. The cursor marks the bit at the selected
position.
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goto offset: Il I

QK | Cancel |

Remote command:
n.a.

Start Select — Data List Editor
Defines the current cursor position as the start position for the range to be marked. The
stop position is defined by entering an offset under "GoTo".

When a start position has been activated, the button will be re-labelled to "Undo
Select". When the button is clicked now, the selected range will be deactivated.

Remote command:
n.a.

Copy — Data List Editor
Copies the selected values.

Remote command:
n.a.

Cut < Data List Editor
Cuts the selected values.

Remote command:
n.a.

Paste — Data List Editor
Pastes the values that have been copied or cut before.

Remote command:
n.a.

Hex — Data List Editor
Switchover to hexadecimal display.

E5] Data list - hO_IMB M=

Offset 0, Len 3840, h0_IMB rep
0 EB F1 OF 3C A6 54 58 41 B3 2C 30 OF 30 BB 82 CO 86 BA 49
152 FA 23 9B 82 C0 B8 D4 31 FB A5 54 58 41 21 47 16 AE C6 BY
304 A4 40 69 80 FA 63 45 94 A4 40 OE D1 51 BF A4 54 58 41 EA
456 20 D6 B8 50 1D B8 CO 86 D8 OD C8 OA F4 B7Y CO E5 B2 5A F3
608 A2 54 58 41 05 49 8D 1A 76 01 C2 40 70 OF D5 CF 9B E2 C1
760 40 3B DC 46 13 A4 54 58 41 D6 53 FB D7 6F 08 BD CO 8C FD
912 47 B4 AF D6 BC CO 1F D9 B6 D3 A5 54 58 41 A5 01 45 00 E5
64 7B A9 CO B8 80 F3 D1 38 50 A9 CO 94 9F 8B E6 94 54 58 41

M|

GoTo Start Copy Paste HEX Save

Select
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Each four bits are displayed as a hexadecimal value: To increase readability, the hexa-
decimal values in turn are displayed in pairs of two. The hex functions are automatically
assigned to the numeric keys at the front panel.

Remote command:
n.a.

Save (Data List) — Data List Editor
Saves the changes made to the Data List file selected for editing.

Remote command:
n.a.

Control and Marker List Editor

The "Control and Marker List Editor" for editing the selected control list is called up in the
"List Management" submenu of the "Custom Digital Modulation" main menu by means
of the "Edit Control List"... button.

The available marker signals and the CW, Hop, Burst Gate and Level Attenuation control
signals can be defined in the "Control and Marker List Editor".

Edit Control List

\ The marker signals defined in the Control and Marker List Editor are activated by selecting

the Marker mode "CList" in the "Marker" menu.

Software Manual 1008.0858.42 — 10

The available marker/control signals are color-coded. In the left "Configure Control Sig-
nal" section, each individual signal is assigned a colour; a check in the check box shows
the marker for which the "CList" marker type has been selected and the control signal for
which the "Internal" source has been selected.

& CList Dig Mod A - c:/clist

—Configure Control Signals— Select Ramp to edit
Marker 1 v - I
Marker 2 v - ________________________________________________________________________
Marker 3 4 | 1 - I
Marker 4
Burst Gate :
Level Attenuation - ’
CW Mod
[
|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIII
Total List Length 0 100 200 300 400 500 600  Position/Symbol
Length 780
Preset Ramp Marker 3 Cursor Positions Marker 3 Zoom Save
Select preset type IAII down 'l Position Iﬁl]1 Edit Table... | Save |
Preset | Symbols visible |15I] Save As... |
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In the "Select Ramp to Edit" section the signal characteristics are graphically displayed.
The scaling of the x-axis is always adapted to the overall length of the control list to provide
constant overview of all defined ramps.

The ramps can be assigned the exact bit position in the signal by means of
e The bit scale below the marker/control signal characteristic.

e The display of the current cursor position in the "Cursor" menu section if the cursor
marks the ramp.

The ramps can be set either graphically in the "Select Ramp to Edit" section or in the
table of the "Positions <Signal>" section in the lower right corner. To make the setting
easy, a selection of preset ramp characteristics is offered in the "Preset Ramp <Sig-
nal>" section.

Edit Control List

The configuration of the currently selected control list is displayed. This list is either
selected in the "File Select" menu ("List Management "submenu by means of the "Control
List... "button) or via the remote-control command.

Remote command:
[ :SOURce<hw>] :BB:DM:CLISt:SELect on page 254
[ :SOURce<hw>] :BB:DM:CLISt : DATA on page 252

Configure Control Signal - Digital Modulation
Displays the colour the marker/control signal has been assigned.

Displays whether the "CList" marker type has been selected in the Trigger/Marker/Clock
menu for this marker.

Burst Gate and Level Attenuation are set in the "Power Ramping" submenu, CW in the
"Modulation" submenu.

The source "CList/Internal” for the individual marker/control signal can be selected here
as well and will then be used in the associated menus.

Remote command:
n.a.

Select Ramp to Edit - Digital Modulation
Graphically edit marker/control signals.

For this purpose, the cursor is set to the position where a ramp is required. The ramp is
generated by pressing Enter (e.g. clicking on the rotary knob). Any number of ramps can
be defined per marker. Each of the generated ramp positions will be saved even if the
definition of another ramp produces a low/low or high/high transition. These ramps are
displayed as dashed lines.

Existing ramps can be shifted after the cursor has been placed on the ramp and Enter
has been pressed - it then changes colour twice. The ramp is shifted by using the cursor
keys or the rotary knob. The new position is determined by pressing Enter again.

Ramps can be deleted by means of the BACKSPACE key after the cursor has been
placed on the ramp.

Remote command:
n.a.
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Total List Length - Digital Modulation

Enters the length of the definition range of the control list in bits. The starting value is
always bit 0. The entire definition range is displayed, i.e. the bit scale is adapted to the
entry.

With very long control lists, the displayed area can be zoomed around the current cursor
position ("Zoom in" button).

The preset functions set the ramp in the center of the currently selected area.
If the definition range is decreased, the ramps outside the range are lost.

When used, the control list is always repeated over the length of the definition range if
the length of the data list exceeds the length of the control list.

Remote command:
n.a.

Preset Type - Digital Modulation
Activates presetting for the ramp characteristic of the selected control signal. The pre-
setting is selected with "Preset Type" and activated by means of the "Preset" button.

You can select from:

"AllUp " The marker/control signal is continuously high.
"All Down" The marker/control signal is continuously low.
"Ramp Up" The marker/control signal contains a ramp from low to high. The ramp

is shifted to the center of the displayed signal area and can subse-
quently be shifted as required.

"Ramp Down"  The marker/control signal contains a ramp from high to low. The ramp
is shifted to the center of the displayed signal area and can subse-
quently be shifted as required.

"Ramp Up/ The marker/control signal contains a ramp from low to high and from
Down" high to low. The ramps are symmetrically shifted around the center of
the displayed signal area and can subsequently be shifted as required.

"Ramp Down/  The marker/control signal contains a ramp from high to low and from
Up" low to high. The ramps are symmetrically shifted around the center of
the displayed signal area and can subsequently be shifted as required.

Remote command:
n.a.

Cursor Position - Digital Modulation
Enters the cursor position.

In the graphic display, the cursor is positioned according to the entry.
Vice versa, graphically shifting the cursor will change the displayed value.

If the entered value exceeds the selected length of the definition range, the length is
adjusted automatically.

Remote command:
n.a.

Positions Control Signal - Digital Modulation

Opens table by using the "Edit Table .. "button.

|
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The ramps of the selected signal can be edited in the table. When the table is opened,
the current configuration of the selected marker/control signal is displayed.

& Position TableDig Mod A EEIE

Ramp Positions | Ramp State -

1 70 High

2 50 Low

3 66 High

4 71 Low

5 81 High

6 223

T

Accept

The bit position is specified in the "Ramp Position" column, the high or low signal status
in the "Ramp State" column. At the end of the list, there is always a blank row for entering
new values.

The changes are accepted in the graphic display after pressing the "Accept" button.

Remote command:
n.a.

Zoom/Visible - Digital Modulation
Zooms the displayed area of the control list. The designation of the button changes from
"Zoom in" to "Zoom out".

With long control lists, the displayed area can be zoomed around the current "Cursor
Position".

Parameter "Visible/Bits Visible" determines the number of symbols/bits to be displayed.
Ramps outside the displayed area are not lost by zooming.

Remote command:
n.a.

Save/Save As - Digital Modulation
Pressing the "Save" button saves the changes made to the CList file selected for editing.

Selecting the "Save As" button creates a new control list. This opens the "Create Lists
Files Which Name?" window in which the control list can be created.

The file name has to be entered in field "File Name."

Remote command:
n.a.
Power Ramp Control

The Power Ramp Control menu is accessed via the "Custom Digital Modulation" main
menu.

|
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The menu is used to set the power ramping. Control signals "Burst" and "Lev_Att" are
used to control power ramping (see "Power Ramping and Level Attenuation”
on page 50).

Power ramping is possible up to a symbol rate of 5 MHz. If a higher symbol rate is set,
power ramping is automatically switched off and an error message is output.

EZ Cust Dig Mod : Power Ramp |Z||E|[E|

Ramp Function | Cosine |
Ramp Time | 1.00 |sym ~|
Rise Delay | 0.00|sym ~|
Fall Delay | 0.00|sym ~|
Attenuation | 150|dB ~|

State - Power Ramp Control - Digital Modulation
Enables/disables power ramping.

Remote command:
[ :SOURce<hw>] :BB:DM: PRAMp [ : STATe ] on page 249

Ramp Function - Digital Modulation
Enters the form of the transmitted power, i.e. the shape of the rising and falling edges
during power ramp control.

"Linear" The transmitted power rises and falls linear fashion.

"Cosine" The transmitted power rises and falls with a cosine-shaped edge. This
gives rise to a more favorable spectrum than the "Linear" setting.

Remote command:
[ :SOURce<hw>] : BB:DM: PRAMp : SHAPe on page 248

Ramp Time - Digital Modulation
Enters the power ramping rise time and fall time for a burst. The setting is expressed in
symbols.

Remote command:
[ : SOURce<hw>] : BB:DM: PRAMp : TTME on page 249

Rise Delay - Power Ramp Control - Digital Modulation
Sets the offset in the rising edge of the envelope at the start of a burst.

A positive value gives rise to a delay (the envelope length decreases) and a negative
value causes an advance (the envelope length increases). The setting is expressed in
symbols.
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Remote command:
[ : SOURce<hw>] : BB:DM: PRAMp : RDELay on page 248

Fall Delay - Power Ramp Control - Digital Modulation
Sets the offset in the falling edge of the envelope at the end of a burst.

A positive value gives rise to a delay, the envelope length increases and a negative value
causes an advance (the envelope length decreases). The setting is expressed in sym-

bols.
A | Burst Control Signal
g/ \ i
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n— i i ] i
1HQ Out : : l'llll :
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Remote command:
[ :SOURce<hw>] :BB:DM: PRAMp: FDELay on page 248

Attenuation - Power Ramp Control - Digital Modulation
Sets the level attenuation relative to the average level for the signal ranges in which the
level is set to "attenuated” (LEV_ATT control signal).

Remote command:
[ :SOURce<hw>] :BB:DM: PRAMp : ATTenuation on page 247
Trigger/Marker/Clock

The "Trigger/Marker/Clock" dialogis accessed via the "Custom Digital Modulation™ main
menu.

|
Software Manual 1008.0858.42 — 10 82



R&S®WinlQSIM2 Graphical User Interface

Baseband Block

The "Marker Mode" section is where the marker signals at the MARKER output connec-
tors are configured.

Marker Mode

The marker output signal for synchronizing external instruments is configured in the
Marker Settings section "Marker Mode".

& Custom Digital Modulation : Marker;

Marker Mode

Marker 1 IW On Time ,ﬁm
OffTime[  1|sym ~|
Marker 2 ICI_lsi—LI
Marker 3 Ir;l Divider [—2
Frequencﬂm kHz
Marker 4 Im

Marker x - Digital Modulation
Selects a marker signal for the associated MARKER output.

"CList" A marker signal that is defined in the selected control list is generated.

"Pulse" A regular marker signal is generated. The clock frequency is defined by
entering a divider. The frequency is derived by dividing the sample rate
by the divider. The input box for the divider opens when "Pulse "is
selected, and the resulting pulse frequency is displayed below it.

[pivider | 8.00 I
Frequency 3385417 kHz

Remote command:
[ : SOURce<hw>] :BB:DM: TRIGger : OUTPut<ch>:PULSe:DIVider on page 239

"Pattern” A marker signal that is defined by a bit "pattern" is generated. The
"pattern" has a maximum length of 64 bits and is defined in an input
field which opens when "pattern” is selected.

f 0000 0000

Remote command:
[ : SOURce<hw>] :BB:DM: TRIGger :OUTPut<ch>:PATTern on page 239
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"ON/OFF ratio" A regular marker signal that is defined by an ON/OFF ratio is generated.
A period lasts one ON and OFF cycle.

Start of signal

ON time OFF time ON time OFF time

The ON time and OFF time are each expressed as a number of symbols
and are set in an input field which opens when "ON/OFF ratio" is

selected.
IOn Time | 2 | Sym J
Off Time | 3[sym |

Remote command:
[ :SOURce<hw>] :BB:DM: TRIGger :OUTPut<ch>:0FFTime on page 238
[ : SOURce<hw>] :BB:DM: TRIGger : OUTPut<ch>:0ONTime on page 239

Remote command:
[ : SOURce<hw>] :BB:DM: TRIGger : OUTPut<ch>:MODE on page 237

5.10.3 Multi Carrier Continuous Wave

The R&S WinlQSIM2 can generate a Multi Carrier CW signal with user-definable offset
from carrier, based on a selection of up to 8192 unmodulated carriers. Each carrier can
be separately set and switched on, or multiple carriers can be jointly configured. Auto-
matic start phase setting is provided in order to minimize the crest factor.

Multi Carrier CW signals can be very easily configured as broadband test signals and
used for such purposes as receiver tests.

Misc To access the dialog for setting a Multi Carrier CW signal, select "Baseband > Multi Car-
i;;t_':m DigfialMod--riar CW" or use MENU key under "Baseband".
Multicarrier CW...

5.10.3.1 Multi Carrier CW User Interface

The "Multi Carrier CW" dialog is divided into the following sections.

The upper part of the menu is used for powering up the Multi Carrier CW and calling the
default settings.

E% Multi Carrier CW A ST

Set To Default |

The "Carrier Setup" section is used to configure the Multi Carrier CW signal.
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Carrier Setup
No. of Carriers | 64
Carrier Spacing | 10.000 00 |kHz ~|
Clock Frequency 2.560 000 000 MHz
Optimize Crest Factor Mode ITarget Crest j
Desired Crest Factor | 4.00 IdB |

The "Table Setup Assistant" section can be used to set a selectable carrier range.

Table Setup Assistant
Carrier Start I 0 Stop I 0
Carrier State v On

Power Start I U.UUIdB vl Step I U.UUIdB vl
Accept |

The buttons in the lower part of the menu open submenus for defining carrier tables and
for configuring markers.

The carrier settings can be visualized in the graphical "Carrier Graph" dialog.

Carrier Table... | Carrier Graph... |
Trigger/Marker... | Auto

=4

Clock... External

General Settings for Multi Carrier CW

The upper part of the menu is used for powering up the Multi Carrier CW signal and calling
the default settings.

State
Enables/disables the Multi Carrier CW.

Switching on this standard turns off all the other digital standards and digital modulation
modes.

Since Multi Carrier CW signals are computed in arbitrary waveform mode, changes to
the settings of individual carriers are not adopted until the Accept button is pressed. This
applies to the settings in the "Table Setup Assistant" section and the "Carrier Table"
dialog.

Remote command:

[ :SOURce<hw>] :BB:MCCW: STATe on page 275

Set to Default
Calls default settings. The values are shown in the following table.
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Parameter Value

State Not affected by "Set to Default"

Carrier Setup

Number of Carriers 64
Carrier Spacing 10 kHz
Optimize Crest Factor Chirp
Desired Crest Factor 3dB
Trigger

Mode Auto
Source Internal
Ext. Delay 0

Ext. Inhibit 0
Marker

Channel 1...4 Restart
Clock

Source Internal

Multi Channel Setup

Start Carrier 0
Stop Carrier 0
State ON
Power 0dB
Power Step 0dB
Initial Phase 0°
Phase Step 0°

Channel Setup

State ON
Phase 0°
Power 0dB

Remote command:
[ :SOURce<hw>] : BB:MCCW: PRESet on page 275

Carrier Setup

The "Carrier Setup" section is used to configure the Multi Carrier CW.
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Number of Carriers
Sets the number of carriers for the Multi Carrier CW signal.

By default the multi carrier table already lists 64 carriers that are preset to the settings
State = ON, Power = 0 dB, Phase = 0°.

When entering fewer carriers than the table contains, the approach is generally to delete
the superfluous entries from the table, and when entering more carriers than the table
contains the missing entries are usually added at the end of the table.

Remote command:
[ :SOURce<hw>] :BB:MCCW:CARRier:COUNt on page 275

Carrier Spacing
Sets the spacing between carriers for the Multi Carrier CW signal.

The carriers are arranged symmetrically around the HF carrier.

The total bandwidth is calculated as follow:

Total Bandwidth = ("Number of Carriers" - 1) * "Carrier Spacing"

The result must not exceed the system bandwidth of the instrument (see data sheet).

Remote command:
[ : SOURce<hw>] :BB:MCCW:CARRier: SPACing on page 279

Clock Frequency

Displays the clock rate at which the multi carrier signal is output by the arbitrary waveform
generator. The output clock rate depends on the number of carriers and the selected
carrier offset.

The value indicates the resolution during the marker generation.

Remote command:
[ : SOURce<hw>] :BB:MCCW:CLOCk? on page 281

Optimize Crest Factor Mode
Selects the mode for automatically minimizing the crest factor.

The carrier start phases are automatically set to this.

The crest factor represents the ratio of the peak voltage value to the rms voltage value.
The higher the crest factor and resulting dynamics of a signal, the greater the requirement
for a power amplifier fed by the signal to be linear.

A very high crest factor arises when the carriers have an identical start phase, since the
carriers are periodically superposed and very high peak voltages occur in relation to the
rms voltage values.

Methods of reducing the crest factor differ with regard to both the optimization achievable
and the time required for computation.

"Off" There are no automatic settings for minimizing the crest factor. The
"Phase" setting has an effect.

"Chirp" Very rapid crest factor optimization regardless of the number of carriers.
A minimal crest factor of < 3 dB is only obtained for multi carrier signals
in which all carriers are switched on and the power of the carriers is
identical. In a configuration which differs from this, the achievable crest
factor is worse.
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"Target Crest" Optimization of the crest factor to a desired value for all carrier config-
urations. The optimization time depends on the number of carriers and
the desired crest factor. Computation time increases only when the
number of carriers exceeds 256 and the crest factor is below 4 dB. The
desired value can be entered in "Desired Crest Factor".

Note: Optimization can be cancelled at any time, and the current value
being displayed at that moment is then used.

Remote command:
[ :SOURce<hw>] :BB:MCCW:CFACtor :MODE on page 280

Desired Crest Factor
Enters the desired crest factor.

This is only possible when the optimization "Target Crest" has been selected.

Remote command:
[ : SOURce<hw>] :BB:MCCW:CFACtor on page 279

Table Setup Assistant

The "Table Setup Assistant" section can be used to set a selectable carrier range. The
carrier table can be edited in the "Carrier Table" dialog.

Carrier Start
Defines the start index of the carrier range to which the following settings are intended

to apply.
Remote command:
[ :SOURce<hw>] :BB:MCCW:EDIT:CARRier:STARt on page 284

Carrier Stop
Defines the stop index of the carrier range to which the following settings are intended to

apply.
Remote command:
[ :SOURce<hw>] :BB:MCCW:EDIT:CARRier: STOP on page 284

Carrier State
Switches the carriers in the carrier range on/off.

Remote command:
[ :SOURce<hw>] :BB:MCCW:EDIT:CARRier:STATe on page 284

Power Start
Sets the power of the starting carrier.

Remote command:
[ :SOURce<hw>] :BB:MCCW:EDIT:CARRier:POWer [ : STARt] on page 283

Power Step
Sets the width of the step with which the power will be changed from carrier to carrier.
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The carrier power that is set with Power + n* Power Step must be within the valid value
range -80 dB to 0 dB.

Remote command:
[ :SOURce<hw>] :BB:MCCW:EDIT:CARRier:POWer: STEP on page 283

Phase Start
Sets the phase of the starting carrier. This setting is only available for "Optimize Crest
Factor Mode" = Off.

Remote command:
[ :SOURce<hw>] :BB:MCCW:EDIT:CARRier:PHASe [ :STARt] on page 282

Phase Step
Sets the width of the step with which the phase will be changed from carrier to carrier.

The phase that is set with Phase + n* Phase Step must be within the valid value range
0° to 360°.

This setting is only available for "Optimize Crest Factor Mode" = Off.

Remote command:
[ :SOURce<hw>] :BB:MCCW:EDIT:CARRier:PHASe: STEP on page 282

Accept
Adopts the carrier range setting into the table ("Carrier Table").

Remote command:
[ :SOURce<hw>] :BB:MCCW:EDIT:CARRier:EXECute on page 281

Carrier Table and Carrier Graph
The lower part of the menu is used to open submenus for configuring carrier tables and

for setting triggers, markers and clocks.

Carrier Table
Calls the table for configuring individual carriers. This configuration can be checked with
the aid of the "Carrier Graph".

& Multi Carrier CW 4: Ca... [2 ][0X]

-
State Power | Phase f

dB deg
0.00,  0.00
0.00,  0.00]
o.00] 0.0
off o.00] o0.00
off 0.00,  0.00

0.00,  0.00]

off
o.00] 0.0
o.00] o0.00
0.00] u_uu|2|
Accept

The table displays the settings of all available carriers. Carriers in the On state are high-
lighted. All carrier parameters can be edited in the table.

O~ | N Wk =D
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The Multi Carrier CW signal is only computed when the "Accept” button is pressed.
Whenever the table contains settings that have not yet been adopted with the "Accept”
button, the background is yellow.

Note: The phase/deg settings are only valid if optimization of the crest factor is disabled
("Optimize Crest Factor" = Off).

"No." This is the carrier index.

"State" Switch a carrier on/off

"Power" Sets the power of a carrier.

"Phase" Sets the starting phase of a carrier.

"Accept" Transfer the settings in the carrier table into the instrument.

Remote command:

[ :SOURce<hw>] :BB:MCCW:CARRier:LIST:STATe on page 277
[ : SOURce<hw>] :BB:MCCW:CARRier:STATe on page 279

[ :SOURce<hw>] :BB:MCCW:CARRier:LIST:POWer on page 277
[ :SOURce<hw>] :BB:MCCW:CARRier: POWer on page 278
[: ]
[: ]

SOURce<hw>] :BB:MCCW:CARRier:LIST: PHASe on page 276
SOURce<hw>] :BB:MCCW:CARRier:PHASe on page 278
Carrier Graph

Calls a graphical representation of the chosen carrier configuration.

The carriers are on the X-axis and the colored bars represent those carriers which are in
the On state. Power is on the Y-axis, and the height of the bars corresponds to the chosen
power of each individual carrier.

& | A: Carrier Graph

Power [ db

Carrier

Remote command:
n.a.
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Marker
Calls the "Marker" dialog (see "Marker Mode" on page 91).

Remote command:
n.a.

Marker Mode

The marker output signal for synchronizing external instruments is configured in the
marker settings section "Marker Mode".

Marker Mode

Selects a marker signal for the associated "MARKER" output.

"Restart" A marker signal is generated at the start of the waveform.

"Pulse" A regular marker signal is generated. The pulse frequency is defined

by entering a divider. The frequency is derived by dividing the sample
rate by the divider. The input box for the divider opens when "Pulse" is
selected, and the resulting pulse frequency is displayed below it.

Remote command:

[ : SOURce<hw>] :BB:MCCW: TRIGger :OUTPut<ch>:PULSe:DIVider on page 286
[ :SOURce<hw>] :BB:MCCW: TRIGger:OUTPut<ch>:PULSe:FREQuency?

on page 287

"Pattern " A marker signal that is defined by a bit pattern is generated. The pattern
has a maximum length of 64 bits and is defined in an input field which
opens when pattern is selected.

Remote command:
[ :SOURce<hw>] :BB:MCCW: TRIGger:OUTPut<ch>:PATTern on page 286

"ON/OFF Aregular marker signal that is defined by an ON/OFF ratio is generated.
Period" A period lasts one ON and OFF cycle.
The "ON Time" and "OFF Time" are each expressed as a number of
samples and are set in an input field which opens when ON/OFF ratio
is selected.

Start of signal

ON time OFF time ON time OFF time

Remote command:
[ :SOURce<hw>] :BB:MCCW: TRIGger: OUTPut<ch>:0ONTime on page 285
[ :SOURce<hw>] :BB:MCCW: TRIGger :OUTPut<ch>:0FFTime on page 285

Remote command:
[ :SOURce<hw>] :BB:MCCW: TRIGger:OUTPut<ch>:MODE on page 285
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5.10.4 Multi Carrier Waveforms

Multi carrier waveforms consisting of up to 512 carriers modulated by user-selectable
baseband signals can be created in order to simulate complex multi carrier scenarios with
different baseband signals (e.g. CDMA2000 or 3GPP FDD).

The carriers are equally spaced and centered toward the RF frequency or baseband DC
line, respectively. The carrier spacing is adjustable within the total available baseband
bandwidth of 80 MHz. Each carrier can be separately defined in terms of power, phase
and modulated input signal. Optionally, crest factor optimization can be applied.

Thus, multi carrier waveforms can be very easily configured as broadband test signals
and used for such purposes as transmitter or receiver tests. Even complex multi carrier
scenarios composed of signals from different digital standards can be created and used
for these tests.
Example for the creation of a multi carrier waveform file
1. Configure general settings

Configure carrier table

2
3. Enter file name of multi carrier waveform ("Output File")
4

Save and load multi carrier waveform ("Create" or "Create and Load")

User Interface
To access the "Multi Carrier" dialog, select "Baseband > Multi Carrier...".

The menu can be used to create a multi carrier waveform and save it under its own name.
As with normal waveforms, the file extension is * . wv. Information on clock rate, number
of samples and creation day is displayed in the File menu when a waveform is loaded.

The "Multi Carrier" dialog is divided into the following sections.

The upper part of the menu is used for calling the default settings and saving and recalling
the submenu settings.

2| ARB: Multi Carrier

Set To Default | SaveRecall... |

The General Settings section is used to configure the main multi carrier waveform.

|
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I General Settings

ode |Equidistar|t Carrier Spacing -

Humber of Carriers | 1

Carrier Spacing | 5.000 000 00 |MHz ~ |

Crest Factor Mode |I'u'|aximize j
Clipping ¥ On

Target Crest Factor | 50.00 |uB ~ |
Filter Cut Off Frequency | 50.000 000 00 |MHz ~ |

Signal Period Mode

[ Longest File Wins =]

The buttons in the middle part of the menu open submenus for defining the carrier table.
The carrier settings can be checked in the graphical "Carrier Graph" submenu.

Carrier Table... | Carrier Graph... |

The "Output Settings" section indicates the name, the size and the clock rate of the multi
carrier waveform (after calculation).

Output Setting

Output File... | multi_carrier

Clock Rate I 18.580 700 000 MHz

185807 Samples

File Size |

The buttons in the lower part of the menu activate creation and optionally loading of multi
carrier waveform files into the main ARB menu.

‘ Create |

Create and Load |

Default Settings and State

The upper part of the dialog is used for calling the default settings and saving and recalling
existing ARB multi carrier submenu settings.

State Multi Carrier
Enables/disables multi carrier generation.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:STATe on page 224

Set to Default
Calls default settings. The values are shown in the following table.

Parameter Value
Number of Carriers 1
Carrier Spacing 0 MHz
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Parameter Value
Crest Factor Mode Off
Signal Period Mode Longest file wins

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:PRESet On page 222

Save/Recall Frame
Calls the "Save/Recall" menu.

From the "Save/Recall" menu the "File Select” windows for saving and recalling the con-
figurations of the ARB "Multi Carrier" submenu and the "File Manager" can be called.

Recall Multi Carrier Settings
Save Multi Carrier Settings
File Manager ...

Multi Carrier configurations are stored as files with the predefined file extension
*.arb multcarr. The file name and the directory they are stored in are user-definable.

The complete settings in the Multi Carrier menu are saved and recalled.

"Recall Multi Opens the "File Select" window for loading a saved Multi Carrier con-

Carrier Set- figuration.

tings" The configuration of the selected (highlighted) file is loaded by pressing
the "Select" button.

"Save Multi Opens the "File Select" window for saving the current Multi Carrier sig-

Carrier Set- nal configuration.

tings" The name of the file is specified in the "File name" entry field, the direc-

tory selected in the "Save Into" field. The file is saved by pressing the
"Save" button.

The "Fast Save" checkbox determines whether the instrument performs
an absolute or a differential storing of the settings. Enable this function
to accelerate the saving process by saving only the settings with values
different to the default ones. "Fast Save" is not affected by the "Pre-
set" function.

"File Manager" Calls the "File Manager".
The "File Manager" is used to copy, delete, and rename files and to
create new directories.

Remote command:

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:SETTing:CATalog? on page 222

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:SETTing:LOAD on page 223

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:SETTing:STORe:FAST on page 223

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:SETTing:STORe on page 223

5.10.4.2 General Settings

The "General Settings" section is used to configure the Multi Carrier signal.
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Mode

Selects the carrier frequency mode.

"Equidistant Sets an equidistant carrrier spacing. The carrier frequency in the carrier
Carrier Spac-  table is not configurable.

ingll

"Arbitrary Car- Enables you to specify the carrier frequency in the carrier table. Carrier
rier Frequency" spacing is irrelevant.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier :MODE on page 211

Number of Carriers
Sets the number of carriers for the multi carrier waveform.

By default the multi carrier table lists 1 carrier. When the number of carriers is increased,
the multi carrier table is extended by adding further lines at the end of the table. If these
carrier already have been defined before, the settings are preset according to the former
settings. Otherwise the parameters are preset with the default values.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier:COUNt on page 211

Carrier Spacing
Sets the frequency spacing between adjacent carriers of the multi carrier waveform.

The carriers are arranged symmetrically around the RF carrier and the maximum carrier
spacing is limited to:

"Carrier Spacing"” = Total Baseband Bandwidth /("Number of Carriers" - 1).
The total baseband bandwidth is 80 MHz.

Note: In order to avoid wrap-around problems, the effective "Carrier Spacing" might be
slightly modified.

The "Carrier Spacing" is rounded in that way that the carrier closest to the baseband DC
line shows no phase jump assuming that the carrier is unmodulated.

e For odd number of carriers:
RoundedCarrierSpacing=1/OutputSignalDuration* round(CarrierSpacing * Output-
SignalDuration);

e For even number of carriers:
RoundedCarrierSpacing=2/OutputSignalDuration*round(0.5 *CarrierSpacing * Out-
putSignalDuration).

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier:SPACing on page 212

Crest Factor Mode
Selects the mode for optimizing the crest factor by calculating the carrier phases.

The crest factor represents the ratio of the peak voltage value to the rms voltage value.
The higher the crest factor and resulting dynamics of a signal, the greater the requirement
for a power amplifier fed by the signal to be linear.

The following modes are available:
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"Off" There is no automatic setting for minimizing or maximizing the crest
factor. The "Phase" setting as defined in the carrier table is in use.

"Minimize" The crest factor is minimized by internally calculating optimized carrier
phases. The Phase setting displayed in the carrier table is invalid.

"Maximize" The crest factor is maximized by internally calculating optimized carrier
phases. The Phase setting displayed in the carrier table is invalid.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CFACtor:MODE on page 215

Clipping

Switches baseband clipping on and off.

Clipping reduces the peak power of the resulting multi carrier signal according to the input
parameter "Target Crest Factor".

The resulting clipped peak power is defined by sum of the the RMS level of the unclipped
multi carrier signal and the input parameter "Target Crest Factor". Note that clipping
reduces also the RMS level. Hence the resulting crest factor of the clipped signal is slightly
above the "Target Crest Factor". In order to get the unclipped parts of the clipped multi-
carrier signal matched with the unclipped multicarrier signal, the RF output power should
be reduced by the difference between resulting crest factor and "Target Crest Factor".

Remote command:
[ : SOURce<hw>] :BB:ARBitrary:MCARrier:CLIPping[:STATe] on page 216

Target Crest Factor
Sets the value of the desired crest factor, if baseband clipping is enabled.

A "Target Crest Factor" above the crest factor of the unclipped multicarrier signal has no
effect.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CLIPping:CFACtor on page 215

Filter Cut Off Frequency
Sets the cut off frequency of the final lowpass filter, if baseband clipping is enabled.

When the cut off frequency is set as half of the output sample rate, a final lowpass filter
improves the spectrum of the clipped multicarrier signal, but may also increase the result-
ing crest factor.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CLIPping:CUToff on page 216

Signal Period Mode

Selects the mode for calculating the resulting signal period of the multi carrier waveform.
The carrier table provides an information button to obtain sample rate and file length data
of each carrier.

The resulting period is always calculated for all carriers in the carrier table irrespective of
their state (On/Off).

Note: Wrap-around and timing problems may occur when 1/Q signals of different length
are used. Thus, demodulation of a carrier may be difficult or even impossible. It is there-
fore recommended to consider the timing already when creating the input 1/Q files or to

|
Software Manual 1008.0858.42 — 10 96



R&S®WinlQSIM2 Graphical User Interface
Baseband Block

adjust the signal duration to the carrier which is subsequently demodulated (in this case,
the other carriers are for interfering the signal only). These problems do not arise with
signals of the same standard (e.g. 3GPP).

The following modes are available:

"Longest File The resulting signal period is defined by the longest I/Q file in the carrier

Wins" table. Shorter 1/Q files are periodically repeated.

"Shortest File  The resulting signal period is defined by the shortest I/Q file in the carrier
Wins" table. Only the first part of longer 1/Q files is used.

"User" The signal period can be set by the user in the "Signal Period" field.

Shorter 1/Q files are repeated periodically, and only the first part of lon-
ger 1/Q files is used.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:TIME:MODE on page 224

Power Reference

Defines the way the individual carriers in a composed multi carrier signal are leveled. The
difference between the provided modes is especially important if signals with different
crest factors are composed together into a multi carrier signal.

"RMS" The individual carriers are leveled based on their RMS power and the
configured "Carrier Gain".

Example:

A multi carrier signal is composed from two waveform files.
First carrier "Gain" = 0 dB

Second carrier "Gain" = -3 dB

In the resulting multi carrier signal, the RMS power of the second carrier
signal will be 3 dB lower than the RMS power of the first carrier signal.

|
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"Peak" The individual carriers are leveled based on their peak power and the
configured "Carrier Gain".

Example:

A multi carrier signal is composed from two waveform files.
First carrier "Gain" = 0 dB

Second carrier "Gain" = -3 dB

In the resulting multi carrier signal, the peak power of the second carrier
signal will be 3 dB lower than the peak power of the first carrier signal.

Example: Multi carrier signal composed of waveforms with differ-
ent crest factor

A multi carrier signal is composed from two waveform files with the fol-
lowing characteristics:

3GPP FDD signals with the same "Sample Rate" but different "Crest
Factors”.

"Peak" = 0 dBFS
"Carrier Gain" =0 dB

Carrier Freq |Gain |Phase |Delay .
State File Info |1
[MHz] [dB] |[deg] |[ns]
0 On -5.000 000 0.00 0.00 0 e:ffile1 Info...
On 5.000 000 0.00 0.00 0 e:ffile2| Info...

B
=1

&
=

Amplitude r(t) / dB

-100
-17.3548 -14 12 -10 8 -6 -4 -2 0 2 4 6 8 10 12 14 17.3548

(f-fc) / MHz

The Peak values of the carrier signals are equal, the RMS values are
different.

Remote command:

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:POWer:REFerence on page 214

Carrier Table

Calls the table for configuring individual carriers. A selectable carrier range can be set
with the aid of the optional "Carrier Table Assistant" (see chapter 5.10.4.4, "Muti Carrier
Table", on page 100).

The multi carrier configuration can be checked with the aid of the "Carrier Graph".
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Carrier Graph
Calls a graphical representation of the current multi carrier configuration in the frequency
domain.

The height of the bars corresponds to the chosen gain of each individual carrier. The
bandwidth of the carriers signals is indicated by the width of the bars.

B2 ARB Multi-Carrier Carrier Graph

Gain § dB

3
Carrier Index

5.10.4.3 Output Settings

The "Output Settings" section in the multi carrier main menu indicates the name, the size
and the clock rate of the currently calculated multi carrier output file.

File
Opens the "File" menu, where the output file name of the multi carrier waveform which
has to be calculated can be entered.

The multi carrier waveform is calculated and saved under this name by clicking the
"Create" or "Create and Load" button.

Remote command:

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:0FILe on page 221

Clock Rate

Displays the resulting sample rate at which the multi carrier waveform is output by the
arbitrary waveform generator. The output clock rate depends on the number of carriers,
carrier spacing and input sample rate of the leftmost or rightmost carriers.

Remote command:

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CLOCk? on page 217

File Size
Displays the resulting number of samples of the multi carrier waveform.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:SAMPles? on page 222
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Create
Creates a new multi carrier waveform defined by the multi carrier table and General Set-
ting entries.

This multi carrier waveform is saved with the file name specified in "Output File". If no file
name is specified, the File Manager opens so that the file name can be entered. As with
normal waveforms, the file extension is * . wv.

Depending on the configuration of the multi carrier waveform, calculation may take some
time. A panel with a progress bar and an "Abort" button appears during the calculation
process.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CREate on page 217

Create and Load
Creates a new multi carrier waveform defined by the multi carrier table and General Set-
ting entries and loads it subsequently in the "ARB" main menu.

This multi carrier waveform is saved with the file name specified in "Output File". If no file
name is specified, the File Manager opens so that the file name can be entered. As with
normal waveforms, the file extension is * . wv.

Depending on the configuration of the multi carrier waveform, calculation may take some
time. A panel with a progress bar and an "Abort" button appears during the calculation
process.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CLOad on page 216

5.10.4.4 Muti Carrier Table

The "Multi Carrier Table" manu is oped by means of the "Carrier Table" button in the
middle part of the Multi Carrier Waveforms menu. The carrier settings can be checked in
the graphical "Carrier Graph" submenu.

The "Carrier Table Assistant" section can be used to set a selectable carrier range. This
section serves as a optional mean to quickly set up a multi carrier scenario within a
specified carrier range.

2| ARB Multi-Carrier Table A

Humber of Carriers

Carrier Table A

Carrier State v On

Carrier Start I 1 Stop

3

|
Gain Start [ omfas ] sep | 000 [aB 7]
Phase Start [ somu[deg -]  step | 2000 [deg |
Delay Start [ooososoomvoon s -]  Step  [vvoouooooowe [s <]
Input Waveform File__. | ARB

Apply Assistant Settings |
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State ﬁ::z'f' Fred E::al? m";ie Rfs']ay File Info |m
-7.500 000, 0.00 0.00 0)jLists/arb/ArbMccwDummy| Info...
-2.500 IJIJl]| 0.00 l].l]l]| 0)jLists/arb/ArbMccwDummy| Info...
2.500 I]I]l]| 0.00 l].l]l]| 0jjListssarh/AarbMccwDummy| Info...
7.500 I]I]l]| 0.00 l].l]l]| O)Lists/Arh/ArbMcewDummy| Info...

Carrier Table Assistant

Number of Carriers
Defines the number of carriers of the multi carrier waveform.

This parameter is identical to that in the "General Setting" section.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier:COUNt on page 211

Carrier State
Switches the carriers in the range "Carrier Start" to "Carrier Stop" on/off.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:STATe on page 221

Carrier Start
Defines the start index of the carrier range to which the assistant settings are intended

to apply.
Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:STARt on page 221

Carrier Stop
Defines the stop index of the carrier range to which the assistant settings are intended

to apply.
Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:STOP on page 221

Gain Start
Sets the gain of the carrier marked by "Carrier Start".

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:POWer [ :STARt]
on page 220

Gain Step
Sets the step width that is used to increment the gain

The resulting carrier gain in the carrier table equals:
GainStart + n* Gain Step

]
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where n ranges from 0 to (Carrier Stop - Carrier Start).

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:POWer:STEP
on page 220

Phase Start
Sets the phase of the carrier marked by "Carrier Start".

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:PHASe[:STARt]
on page 220

Phase Step
Sets the step width that is used to increment the phase.

The resulting phase in the carrier table equals:
PhaseStart + n* PhaseStep
where n ranges from 0 to (Carrier Stop — Carrier Start)

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:POWer:STEP
on page 220

Delay Start
Sets the delay of the carrier marked by "Carrier Start".

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:DELay [ :STARt]
on page 218

Delay Step
Sets the step width that is used to increment the delay

The resulting delay in the carrier table equals:
DelayStart + n* DelayStep
where n ranges from 0 to (Carrier Stop — Carrier Start).

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:DELay:STEP
on page 218

Input Waveform File
Calls the "File" menu for selecting the inputfile with the 1/Q signal to be modulated onto
all carriers of the selected carrier range.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:FILE on page 219
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Apply Assistant Settings
Transfer the assistant settings to the carrier table.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:EDIT:CARRier:EXECute
on page 218

Carrier Table
The table displays the settings of all available carriers. Previously applied assistant set-
tings can be further refined. The number of lines corresponds to the number of carriers.

Note: The phase/deg settings are only valid if optimization of the crest factor is disabled
("Crest Factor Mode" = Off).

State ﬁ;’:z'f' Freq E;a"]' ;r::;ie R;';"" File Info |m
0 75000000 0.00 0.00 0|jLists/Arh/ArbMccwDummy|Info...
1 2500000 0.00 0.00 0|jListsirh/ArbMccwDummy|Info...
2 2500000 000 0.00 0|jLists/arh/ArhMccwDummy|Info...
3 | o 7500000 000 0.00 0|jLists/arh/ArbMccwDummy|Info...

No < Carrier Table
Indicates the carrier index ranging from 0 to (number of carriers -1).

Individual carriers can be set using the remote control commands by specifying the index
in the parameter CARR.

State — Carrier Table
Switches On/Off a carrier.

Remote command:
[ : SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier<ch>:STATe on page 214

Carrier Freq [MHz] < Carrier Table
Sets the carrier frequency.

Note: The carrier frequnecy can only be set in "Arbitrary Carrier frequency" mode.
For "Equidistant Carrier Spacing", the carrier spacing is determined automatically.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier<ch>:FREQuency
on page 213

Gain < Carrier Table
Sets the gain of a carrier.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier<ch>:POWer on page 214

Phase < Carrier Table
Sets the starting phase of a carrier.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier<ch>:PHASe on page 213
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Delay — Carrier Table

Sets the starting delay of a carrier.

Remote command:

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier<ch>:DELay on page 212

File — Carrier Table

Calls the "File" menu for selecting the input file with the I/Q signal to be modulated onto
the carrier.

Remote command:

[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier<ch>:FILE on page 213

Info — Carrier Table

Indicates the sample rate, number of I/Q value pairs (humber of samples), and the result-
ing signal period of the selected 1/Q input file.

Remote command:

n.a.

1! — Carrier Table
Indicates an occurred conflict by a means of a red LED. A conflict arises when the carriers

overlap.
Example:
A conflict is indicated both in the table, as well as in the graph, as shown in the following
figures:
0 On -0.040 000  0.00 0.00 0 yiLi: 0 On -0.031 000 0.00 0.00 0 yLists/Arb/ArbMccwDummy Info...
1 On 0.000 000 0.00 0.00 0 yiLi: 1 On 0.000 000 0.00 0.00 l)llLi:L'i.‘ArhMrlxllu:lelIlnyilfu_.
2 Oon 0.040 000, 0.00 0.00 0yiLis 2 On 0.031 000, 0.00 0.00 OﬂLists.‘ArbIArbllocwlllInlylifo_.
R

Gain / dB
Gain | dB

o 1 2 0 1 7
(-0.04) (0) (0.04) (-0.031) () (0.031)
‘Carrier Index (Frequency /MHz)

Carrier Index (Frequency IMHz)

example without carrier conflicts example with carrier conflicts

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:MCARrier:CARRier<ch>:CONFlict?
on page 212
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5.10.4.5 Typical Applications for Multi Carrier Waveforms

High Power Amplifiers of multi carrier base stations face increased requirements in terms
of linearity and acceptable intermodulation performance.

A standard transmitter test might be quickly setup by the following instructions:

1. Load a standardized 3GPP downlink test model, e.g. "Test Model 1_16" and set State
to "ON".

2. Create a 3GPP Testmodel ARB file by activating "Generate Waveform File".
3. Setup a multi carrier scenario with 4 carriers and a carrier spacing of 5 MHz.

4. Apply the input file containing the previously generated 3GPP testmodel to all 4 car-
riers.

5.10.5 Multi Segment Waveforms

To fulfill the requirements of some test systems and to enable rapid alternation between
different waveforms with differing test signals, the R&S Signal Generator provides the
functionality to generate multi segment waveform files. A multi segment waveform is a
combination of multiple waveforms called segments. Each segment represents a com-
pletely independent waveform that can be output with its own marker and clock settings.
The entire multi segment waveform is loaded into memory. The segment intended to be
output at any given moment can be selected by the user. It is therefore possible to alter-
nate between the individual waveform segments without experiencing any delay due to
the loading operation.

If very high switchover speeds are required, the test signals can be continuously scrolled
through with the aid of an external trigger or by applying a predefined “play list”. For this
purpose the segments must have a common sample rate. If the combined waveforms
have different sample rates, they can be adapted to a common sample rate by resam-
pling. By the same procedure the instantaneous amplitude of the various waveforms can
be scaled to a common RMS level.

To access the "Multi Segment" dialog, select "Baseband > Multi Segment...".

The menu can be used to create a multi segment waveform from existing waveforms and
save it under its own name. As with normal waveforms, the file extension is * . wv. Infor-
mation on whether a file is a multi segment waveform is displayed in the File menu with
the tag information when a waveform is loaded. Additionally, an information about the
waveform can be aquired in the "Waveform Info" dialog.

If the combined waveforms have different sample rates, they can be adapted to a com-
mon sample rate by resampling. By the same procedure the instantaneous amplitude of
the various waveforms can be scaled to a common rms level.

The configuration of a multi segment waveform, that is to say details of how it is made
up from different waveforms, the level and clock rate settings, and the file name, can be
saved separately in a list. The file extension is * . inf mswv. This method can be used
to create any number of configurations as a basis for defining further multi segment
waveforms.

|
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Example for the creation of a multi segment waveform file.

1. Select "New List" to create empty list.

Use the "Append" function to add two or more waveform files.
Adjust the "Level", "Clock" and "Segment Marker" settings.
Select the "Output File" and enter file name.

Select "Save List" to save the configuration.

o g A~ w N

Change the "State" to On to enable the generation of the multi segment waveform.

4% ARB: Multi Sepment - c:/ARB/ms.inf_mswy EHE|E|
E= —C—
Filename Clock Rate | Samples |Period Path Comment Info =
0 jarh_const.wy 10,000 KHz 1/ 100,000 ps |ciARB! Info...
1 [arb_rect.wv 10.000 kHz 100 10.000 ms |[cuARB/ Info...
2 |Blank 10,000 kHz 1000| 100.000 ms Info...
3 jarb_sine.wv 10.000 kHz 100 10.000 ms |ciARB/ Info...
-
Append... | Delete | Shift Segment Up | Down |

Blank S

Clock Rate I 100.000 000 00O IMHZ v I Samples I 1000 Period I 10,000 ||.|S 'I Append Blankl

Level / Clock / Marker

Level W Segment Marker lm
Clock lh Sequence Restart IWI
User Clock Rate m@ Segment Restart IWI
Comment Imuti segment
Output File ciiarbims_out_1.wv
Mew List | Load List... Save List...

5.10.5.1 Multi Segment File Contents

The upper part of the dialog provides the functions, necessary to create and adjust the
contents of the multi segment file.

State
Enables/disables multi segment generation.

Remote command:
[:SOURce<hw>] :BB:ARBitrary:WSEGment : STATe on page 233

Multi Segment Table

The table lists the individual waveforms (segments) of the selected multi segment wave-
form. The information about the segments is taken from the tags of the corresponding
waveform files.

]
Software Manual 1008.0858.42 — 10 106



R&S®WinlQSIM2 Graphical User Interface
Baseband Block

"Segment#" Indication of segment index. The segment index is used to select the
segment to be output.
The segment index also defines the sequence of the output during trig-
gering in the "Next Segment” or "Next Segment Seamless".

"Waveform" Indication of the waveform file name of the segment.

"Clock Rate" Indication of the clock rate of the segment.

"Samples" Indication of the number of samples in the segment.

"Period" Indication of the segment duration.

"Path" Indication of the location of the waveform file used for the corresponding
segment.

"Comment" Indication of the comment on the segment.

"Info" Opens a dialog with detailed information about the currently selected
waveform.
e — X

Clock: 10000
‘Comment: Const IQ test signal
Date: 2009-09-15;15:02:56
Filaname: arb_const.wyv
Path: c:/ARB!

Peak Level: 0.0
RMS Level: 0.0
Samples: 1

OK

Remote command:
n.a.

Append

Opens the file menu to enter the file name of the waveform file to be appended.
Remote command:

[ :SOURce<hw>] :BB:ARBitrary:WSEGment :CONFigure:SEGMent:CATalog?
on page 230

[ :SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:SEGMent : APPend
on page 229

Delete
Deletes the selected segment.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:DELete on page 227

Shift Seg.# Up/Down
Shifts the selected segment up and down.

5.10.5.2 Blank Segment

The Blank Segment section is where a blank segment can be configured.

|
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Clock Rate
Selects the clock rate of the blank segment.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure :BLANk:APPend
on page 225

Samples
Selects the number of samples for the blank segment.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment :CONFigure:BLANk:APPend
on page 225

Period
Displays the resulting period for the blank segment.

Remote command:
n.a.

Append Blank
Adds the blank segment to the multi segment file.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment :CONFigure:BLANk:APPend
on page 225

5.10.5.3 Level / Clock /Marker

The Level/Marker/Clock section provides the parameters necessary to adjust the level,
marker and clock settings for the selected multi segment waveform file.

Level
Defines the level mode for the multi segment waveform.

"Unchanged" Conserning the level settings, the segments are output exactly as
defined in the files. The "Level" display applies only to the segment with
the highest rms value. In some circumstances the remaining segments
are output at a lower level than that displayed.

"Equal RMS" Segments are output so that all segments have the same rms value.
The "Level" display applies to all segments.

Remote command:

[ :SOURce<hw>] :BB:ARBitrary:WSEGment :CONFigure:LEVel [ :MODE]

on page 227

Clock
Selects the clock rate mode for the multi segment waveform.
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"Unchanged" A segment is output with the clock rate defined in the file.
If segments have different clock rates, extended trigger mode "Next
Segment" allows internal segment switchovers only ("Internal” trigger
source).
Extended trigger mode "Next Segment Seamless" can only be selected
if all segments have the same clock rate.

"Highest" All segments are output at the highest available clock rate.
This mode provides very short switchover times between segments.
The time for calculating the multi segment waveform is increased since
the individual segments have to be resampled.

"User" All segments are output at the clock rate defined in "User Clock".
This mode provides very short switchover times between segments.
The time for calculating the multi segment waveform is increased since
the individual segments have to be resampled.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure :CLOCk : MODE
on page 226

User Clock Rate
Defines the sample rate used for multi segment waveform output in case of Clock Mode
"User".

Remote command:
[ : SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:CLOCk on page 226

Segment Marker
Defines the way the marker information within the separate segments is processed.

"Ignore" The marker information carried in the individual segment waveform files
is not considered.

"Take Over" The output waveform file contains the marker information as configured
in the individual waveform files.

Remote command:

[ :SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:MARKer :MODE

on page 229

Sequence Restart
Enables/disables the generation of an additional marker restart signal in the output wave-
form file.

If additional marker generation is enabled, the existing marker signals in the individual
segment waveform files are not considered.

"Disable" No additional marker is generated.
"Marker Generates a restart marker signal at the beginning of the first segment
1/2/3/4" for the corresponding marker.

Use this setting to generate a restart marker for the complete sequence.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment :CONFigure:MARKer:FSEGment
on page 228
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Segment Restart
Enables/disables the generation of an additional marker restart signal in the output wave-
form file.

If additional marker generation is enabled, the existing marker signals in the individual
segment waveform files are not considered.

"Disable" No additional marker is generated.
"Marker Generates a restart marker signal at the beginning of each segment for
1/2/3/4" the corresponding marker.

The segment begin is defined by the low-high slope of the marker. This
applies for switching between two segments as well as in case of seg-
ment replay.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:MARKer:ESEGment
on page 228

5.10.5.4 Output File

In the Output File section, the output file name is specified and a comment can be added
to the file.

Comment
Adds a comment to the multi segment file.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:COMMent on page 227

Output file

Opens the File menu, where the file name of the multi segment waveform which has to
be calculated can be entered. The multi segment waveform is saved under this name by
clicking the "Create" or "Create and Load" button.

A name must also be entered here before the list can be saved as a configuration file
("Save List"). In this case the name is needed for internal storage procedures. Itis entered
as the default name for the multi segment waveform file when loading the list.

Remote command:
[ : SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:0FILe on page 229

5.10.5.5 Handling of Multi Segment Files
The buttons in this sections are provided for handling of the multi segment files.

Save List
Saves the current entries of the table in a configuration file, including the level mode,
clock mode, segment marker mode and output file name settings.

The file name is entered in the "File" menu. Configuration files have the file extension
*.inf mswv. They can be used later as the basis for further multi segment waveforms.
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Before a multi segment configuration file can be saved, a file name must be entered in
"Output File", since this is saved with the configuration file for internal purposes.

Remote command:

The configuration file to be used for the creation of the multi segment waveform is defined
with the command:

[ :SOURce<hw>] :BB:ARBitrary:WSEGment :CREate

The file name of the waveform file is always determined with the command | :
SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:OFILe

Load List

Opens the file menu to select the configuration file to be edited.

Remote command:

[ : SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:CATalog? on page 225
[ : SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:SELect on page 230

New List
Calls the "Create Multi Segment Waveform List" dialog to enter the name of the new file.

A new new configuration table is created.

Remote command:
[ :SOURce<hw>] :BB:ARBitrary:WSEGment : CONFigure:SELect on page 230

5.10.6 Import IQ Data

The import system makes it possible to extend R&S WinlQSIM2 by user-specific systems.

A second program running at the same time as R&S WinlQSIM2 transfers the waveform
(unprocessed signal) to R&S WinlQSIM2. In R&S WinlQSIM2, the signal undergoes all
known processing stages from filtering to signal transfer to the selected signal or modu-
lation generator, such as R&S SMU for instance.

So, all the user has to do is generate the (unfiltered) waveform. All other functions such
as filtering, graphics display, and transferring the signal to the selected instrument are
provided by R&S WinlQSIM2.

The communication between R&S WinlQSIM2 and an application take place via an TCP/
IP interface.
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External application WinlQSIM2
Filtering,

Entry and display of superposition
parameter far

unprocessed signal DO @
@ Querries @
5[ -
= = Graphical display
- f % % of waveform
alculation o .
unprocessed signal g’ Replies > E
from parameters = p—
entered Control of
instrument

The external application is used as a server for the data and is referred to as "import
server" in the following. In certain operating states, R&S WinlQSIM2 outputs queries to
the data server to which the import server replies.

The following queries are defined:

e Server identity

e Parameter status

e Sequence length

e Sequence length

e Waveform

To be able to use the TCP/IP interface, the TCP/IP driver must be installed on the PC.
This is the case if, for example, the processor has a connection to a LAN or to the internet.

The advantage of the TCP/IP link is that the server can run on other processors as R&S
WinlQSIM2 and use any operating system, e. g. LINUX.

TCP/IP is supported by all known development systems.

The communication between server and client can be described by means of the param-
eters ServerName (= IP Address) and PortNumber.

5.10.6.1 Description of TCP/IP Import Interface

The following sections apply to programming under National LabWindows CVI1 5.0. The
commands have similar designations in other development environments. Consult the
manuals of the required development environment to familiarize yourself with program-
ming the TCP/IP.

A TCP/IP link consists of a server and one or more several clients. The server gets the
data ready and transfers them to the client on request or spontaneously. The client takes
the incoming data.

]
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R&S WinlQSIM2 WinlQSIM2 is considered here as the client and the external application
as server, although the other solution would also be possible.

Server Name, Port Number, and Iltems

To build a link to the server, the client must know the name of the server (e.g.
12.34.56.78). Also the parties must agree on a common channel, the so-called port. The
default value is 1000 but any other value may be chosen. Some ports are pre-allocated
(e.g. 80 for Browser) and are to be avoided.

Communications are exchanged between client and server. Communications from client
and server are ASCII strings, messages from the server are in the form of binary blocks.

Table 5-11: TCP/IP Items from Client to Server

Item Meaning

GetServerlD ID query

GetNewState Query if new data are available
GetSequencelLength Query of sequence length

GetSymbolRate Query of symbol/reference point rate in Hz
GetSymbol Query of the symbols/reference points

Format of Query Commands

Query commands are sent with ClientTCPWrite (gHandle, request, strlen(request),
1000); the last parameter timeout is given in ms.

Format of Replies (Messages) of Import Server

Replies are sent with ServerTCPWrite ().

ON\ The reply must get to R&S WinlQSIM2 within 10 seconds, since otherwise timeout occurs.

/ If the calculation (including transmission) lasts a long time, it must not be triggered by a
query. The server must have a data set in reserve which it returns as a response to
GetSymbols.

To distinguish between replies to different queries, a header is placed in front of the data
section of the reply:

typedef enum { SYMBOLRATE, SEQUENCE_ LENGTH, SYMBOLS, NEWSTATE, SERVER ID }
SERVER MESSAGE HEADER TYPE;

typedef struct

{

SERVER MESSAGE HEADER TYPE type;

float data;

}

SERVER MESSAGE TYPE;

SERVER MESSAGE TYPE Reply;

Reply.type = SEQUENCE LENGTH;
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Reply.data = (float) Sequencelength;
ServerTCPWrite (gHandle, (void *)&Reply, sizeof (Reply), 1000);

ServerlD, NewState and the symbol rate are handled the same way as the sequence
length.

The above format cannot be used if the symbol value is to be sent to the WinlQSIM2
because the message is more than 1 float value long.

A free memory block must be filled then with data as follows:

Pos 1 : SYMBOLS (enum, = 2)
Pos 2 : I(0)
Pos 3 : Q(0)
Pos 4 : I(1l)
Pos 5 : Q(1)

Pos 2*N : I(N-1)
Pos 2*N+1 : Q(N-1)

A pointer on this block will then be transferred to the function ServerTCPWrite().

among several blocks. In the latter case, only the first block is sent with a header, the

@ Alternatively to transmitting the waveform in one block, the samples can be divided
following blocks are without header.

5.10.6.2 Import Main Menu

Misc The menu for importing an 1Q signal can be opened in the "Baseband" function block.
Custom Digital Mod...
earer - The Import menu allows to configure the TCP/IP connection to the server.
Multi Segment... -
Import... EE Import |
s [ R
Set To Default | SaveRecall... |

I TCP/IP Parameters

Use Local Server I

Server Name | localhost

Port Number | 1000

Transmission Timeout (g} I 20

Update Server Connection I Server ID Simple Function Generator TCPAP
Filter/Clipping... | Cosine | Clipping Off

MarkKer... |

|
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State - Import

Enables/disables the import of |Q data.

Remote command:

Baseband Block

[ :SOURce<hw>] :BB:IMPort:STATe on page 267

Set to Default - Import

Calls the default settings. The values are shown in the following table.

Parameter Value
Use Local Server On
Server Name localhost
Port Number 1000
Transmission Timeout (s) 20

Filter Cosine
Impulse Length Auto
Oversampling Auto
Clipping State On

Remote command:

[ :SOURce<hw>] :BB:IMPort:PRESet on page 263

Save/Recall - Import
Calls the "Save/Recall" menu.

From the "Save/Recall" menu, the "File Select" windows for saving and recalling the
complete settings in the "Import"menu can be called.

Recall Import Settings
Save Import Settings
File Manager...

The Import settings are stored as files with the predefined file extension

"k

.import". The

file name and the directory they are stored in are user-definable.

The complete settings in the "Import" menu are saved and recalled.

"Recall Import  Opens the "Recall Import Settings"window for loading a saved import

Settings" configuration.

The configuration of the selected (highlighted) file is loaded by pressing

the "Select" button.
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"Save Import Opens the "Save Import Settings" window for saving the current import

Settings" configuration.
The name of the file is specified in the "File Name" entry field. The file

is saved by pressing the "Save" button.

& Save Import Settings |Z||E|E|

c:l_lists/winlQsim2
- _a-ops 2]
ﬁ[ _gsm J
245 _lists

ﬁ, cust_dig_mod

-3 fading

a fm

-3 gps

ﬁl save_recall
-- (3, wimax

=47 winiQsim2 Rd|

File Name:

Fast Save v on

"File Manager" Calls the "File Manager".
The "File Manager" is used to copy, delete and rename files and to

create new directories.

& File Manager

File Type [import setting (~.import) |

I _Tists -
H ) cust_dig_mod

Create New

1ZER | Directory

Remote command:
[ :SOURce<hw>] :BB: IMPort:SETTing:CATalog? on page 265

[ :SOURce<hw>] :BB:IMPort:SETTing:LOAD on page 265
[ :SOURce<hw>] :BB: IMPort:SETTing: STORe on page 266
[ :SOURce<hw>] :BB:IMPort:SETTing:DELete on page 265

Use Local Server - Import
Sets the local host as the server from where the |Q data streams will be dowloaded. If
activated, the field for entering a remote host is filled with the entry "localhost" automat-

ically and cannot be edited.

Remote command:
[ :SOURce<hw>] :BB:IMPort:SERVer:L0Cal[:STATe] on page 263

|
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Server Name - Import
Enters the name (IP address) of the connected server. To enter the name in this field,
the check box "Use Local Server" has to be unchecked.

Remote command:
[ :SOURce<hw>] :BB:IMPort: SERVer : NAME on page 264

Port Number - Import
Enters the port number for the server connection. The default value is 1000.

Remote command:
[ :SOURce<hw>] :BB: IMPort : SERVer : PORT on page 264

Transmission Timeout (s) - Import
Sets the duration after which the transmission is aborted in case of a server timeout.

Remote command:
[ :SOURce<hw>] :BB:IMPort:SERVer:TTOut on page 264

Update Server Connection - Import
Updates the TCP/IP parameter and tries to establish a connection to the server.

Remote command:
[ :SOURce<hw>] :BB: IMPort:SERVer:UPDate on page 264

Server ID - Import

Indicates the connected import server. If no import server is connected, "not connec-
ted" is displayed. Seraching for a connected server is triggered with "Update Server
Connection".

Remote command:
[ :SOURce<hw>] :BB:IMPort:SERVer:ID? on page 263

Filter/Clipping - Import
Calls the menu for setting baseband filtering and clipping. The current filter and the clip-
ping state are displayed next to the button.

The menu is described in chapter 5.10.6.3, "Filter / Clipping Settings", on page 117.

Marker - Import
Calls the menu for configuring the marker signals.

This menu is described in chapter 5.10.6.4, "Marker Menu", on page 120.

5.10.6.3 Filter / Clipping Settings

To access this dialog, select "Import Main Menu > Filter/Clipping".

The baseband filter, sample rate variation and clipping are defined in this menu.

|
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& Import: Filter/Clipping Settings WS
I Filter —
Filter ICosine j
Roll Off Factor | 0.10
Cut Off Frequency Shift | -0.10
Impulse Length ¥ Auto | 40
Oversampling ¥ Auto | 2
Sample Rate Variation | 0.000 [Hz -]
Clipping
State [~ on
Clipping Level | 100|% =]
Clipping Mode [Vector fi<ial |

Filter Settings

Filter
Sets the baseband filter.

Remote command:
[ :SOURce<hw>] :BB: IMPort:FILTer: TYPE on page 270

Roll Off Factor or BxT
Sets the filter parameter.

For the default cosine filter, a roll off factor of 0.10 is used.

Remote command:

[ : SOURce<hw>] :BB: IMPort:FILTer: PARameter:COSine on page 270

[ :SOURce<hw>] :BB: IMPort:FILTer:PARameter:RCOSine on page 270
[ :SOURce<hw>] :BB:IMPort:FILTer:PARameter:PGAuss on page 270
[ : SOURce<hw>] :BB: IMPort:FILTer : PARameter: GAUSs on page 270
[: ]
[: ]

SOURce<hw>] :BB:IMPort:FILTer:PARameter: SPHase on page 270
SOURce<hw>] :BB:IMPort:FILTer:PARameter : APCO25 on page 270
Cut Off Frequency Shift

(available for filter parameter Cosine only)

Sets the value for the cut off frequency shift. The cut off frequency of the cosine filter can
be adjusted to reach spectrum mask requirements.

The value range is -1.0 to 1.0.

Remote command:
[ :SOURce<hw>] :BB:IMPort:FILTer:PARameter:COSine:COFS on page 271

Cut Off Frequency Factor
(available for filter parameter Lowpass and EUTRA/LTE only)
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Sets the value for the cut off frequency factor. The cut off frequency of the filter can be
adjusted to reach spectrum mask requirements.

Remote command:
[ :SOURce<hw>] :BB:IMPort:FILTer:PARameter:LPASs on page 270
[ : SOURce<hw>] :BB: IMPort:FILTer : PARameter: LPASSEVM on page 270

Sample Rate Variation
Sets the sample rate of the signal. A variation of this parameter only affects the ARB clock
rate; all other signal parameters remain unchanged.

If the sampling rate in the "General Settings" menu is changed, this parameter is reset
to the chosen sampling rate.

Remote command:
[ :SOURce<hw>] :BB:IMPort:SRATe:VARiation? on page 266

Impulse Length

Displays the number of filter tabs. If the check box is activated, the most sensible param-
eter values are selected. The value depends on the coherence check. If the check box
is deactivated, the values can be changed manually.

Remote command:
[ :SOURce<hw>] :BB:IMPort:FILTer: ILENgth:AUTO on page 269
[ :SOURce<hw>] :BB:IMPort:FILTer: ILENgth on page 268

Oversampling

Determines the upsampling factor. If the check box is activated, the most sensible param-
eter values are selected. The value depends on the coherence check. If the check box
is deactivated, the values can be changed manually.

Remote command:
[ :SOURce<hw>] :BB:IMPort:FILTer:0SAMpling:AUTO on page 269
[ :SOURce<hw>] :BB:IMPort:FILTer:0SAMpling on page 269

Clipping Settings

The settings for clipping are collected in the "Clipping" section.

Clipping State
Switches baseband clipping on and off.

Baseband clipping is a very simple and effective way of reducing the crest factor of the
signal.

With baseband clipping, the signal level is limited to a settable value ("Clipping Level").
This level is specified as a percentage of the highest peak value. Since clipping is done
prior to filtering, the procedure does not influence the spectrum. The EVM however
increases.

Remote command:
[ :SOURce<hw>] :BB:IMPort:CLIPping:STATe on page 268

Clipping Level
Sets the limit for clipping.
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This value indicates at what point the signal is clipped. It is specified as a percentage,
relative to the highest level. 100% indicates that clipping does not take place.

Remote command:
[ :SOURce<hw>] :BB:IMPort:CLIPping:LEVel on page 267

Clipping Mode
Selects the clipping method. A graphic illustration of the way in which these two methods
work is given in the menu.

"Vector |i+ q|" The limitis related to the amplitude | i + q |. The | and Q components
are mapped together, the angle is retained.

"Scalar|i|+|q The limitis related to the absolute maximum of all the | and Q values |
" if+]ql.

B

The | and Q components are mapped separately, the angle changes.

Remote command:
[ : SOURce<hw>] :BB: IMPort:CLIPping:MODE on page 268

5.10.6.4 Marker Menu

The marker output signal for synchronizing external instruments is configured in the
"Marker Settings" section "Marker Mode".

Marker Mode

Selects a marker signal for the associated "MARKER" output.

"Restart" A marker signal is generated at the start of each ARB sequence.
"Pulse" A regular marker signal is generated. The pulse frequency is defined

by entering a divider. The frequency is derived by dividing the sample
rate by the divider. The input box for the divider opens when "Pulse" is
selected, and the resulting pulse frequency is displayed below it.

Remote command:
[ :SOURce<hw>] :BB:IMPort:TRIGger:0UTPut<ch>:PULSe:DIVider

on page 273

[ :SOURce<hw>] :BB: IMPort:TRIGger:0UTPut<ch>:PULSe:FREQuency?

on page 273

"Pattern " A marker signal that is defined by a bit pattern is generated. The pattern

has a maximum length of 64 bits and is defined in an input field which
opens when "Pattern" is selected.

Remote command:
[ : SOURce<hw>] :BB: IMPort:TRIGger: OUTPut<ch>:PATTern on page 273

-
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"ON/OFF A regular marker signal that is defined by an ON/OFF ratio is generated.
Period" A period lasts one ON and OFF cycle.

Start of signal

ON time OFF time ON time OFF time

The "ON Time" and "OFF Time" are each expressed as a number of
samples and are set in an input field which opens when "ON/OFF
ratio" is selected.

Remote command:
[ : SOURce<hw>] :BB: IMPort :TRIGger : OUTPut<ch>:0FFTime on page 272
[ :SOURce<hw>] :BB:IMPort:TRIGger:0UTPut<ch>:0NTime on page 272

Remote command:
[ : SOURce<hw>] :BB: IMPort:TRIGger : OUTPut<ch>:MODE on page 272

5.11 AWGN - Noise Generator

The noise generator generates an AWGN signal (Additive White Gaussian Noise) in the
digital baseband, i.e. the noise power density has a Gaussian distribution and is distrib-
uted evenly across the frequency. This noise signal superimposes the (interference-free)
useful signal ("Additive Noise" mode). Typical applications for the noise generator are
bit-error or block-error measurements, depending on the set S/N or C/N ratio.

The Gaussian noise is generated by means of feedback shift registers with subsequent
probability transformation. The switching configuration is such that virtually ideal statis-
tical characteristics are achieved:

e | and Q paths are decorrelated from each other.

e The crest factor of 18 dB allows very small probabilities to be realized.

Apart from the "Additive Noise" mode, there are also the "Noise Only" and the "CW Inter-
ferer" mode. In the "Noise Only" mode a pure noise signal is generated and modulated
to the carrier. In the "CW Interferer mode", a sinusoidal signal with an adjustable fre-

quency offset to the baseband signal is generated and added to the baseband signal by
means of a counter instead of a shift register.

The achievable noise bandwidth can not exceed the sampling rate of the baseband. This
rate is assumed to be 50 MHz in case of Noise Only where 100.000 samples are gener-
ated.

5.11.1 AWGN Settings Dialog

The "AWGN Settings" menu is divided into the following sections.

The RFI signal generator is activated, the mode selected and the interfering signal is
configured in the top section of the menu.
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B AWGN Settings

IState ﬁ
Mode | Additive Noise |
System Bandwidth | 20 [kHz x|
Minimum Noise/System Bandwidth Ratio | 1.0
Noise Bandwidth 2.0 kHz

The power of the interfering signal is configured in the "Noise power Configuration And
Output Results" section.

In "Additive Noise" and "CW interferer" mode, the interfering power can be defined and
the resulting total power displayed here.

In "Noise Only" mode, only the noise power can be set here.

Noise Power Configuration And Output Results
Set Noise Power Via fem |
Bit Rate | 270.833 33|khps =]
Carrier/Moise Ratio | 0.00[dB x|
Eb/NO | ns52[uB  ~|
Carrier Power | -30.00 |dBFS ~ |
Noise Power (System Bandwicith) | -30.00 |dBFS ~ |
Noise Power (Total Bandwidth) | -30.00 |dBFS ~ |
Carrier+Noise Power | -26.99 |dBFS - |
Carrier+Noise PEP | -30.00 |dBFS ~ |

5.11.1.1 AWGN Settings

The RFI signal generator is activated, the mode selected and the interfering signal is
configured in the top section of the menu.

State - AWGN

Activates/deactivates the RFI signal generator. The interferer (AWGN or CW interferer,
depending on the selected mode) is generated as after the generator is activated.

Remote command:
[ :SOURce<hw>] : AWGN: STATe on page 210

Mode - AWGN

Selects the mode for generating the interfering signal.

"Additive Noise"
The AWGN noise signal with selectable system bandwidth is added to
the baseband signal.

"Noise Only" The pure AWGN noise signal with selectable system bandwidth is
modulated to the carrier. The connection to the baseband is interrupted.
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"CW Interferer" A sine with a defined frequency offset is added to the baseband signal.
The calculation of E,/N, ratio is omitted.

Remote command:
[ : SOURce<hw>] : AWGN : MODE on page 206

Sample Rate
(Noise Only)

Sets the sample rate of the AWGN noise signal.

The sample rate depends on the configured instrument. If the configured instrument is
changed, the value range of this parameter is changed as well.

The maximum value of the sample rate has to be lower or equal to the maximum clock
frequency of the selected instrument.

Remote command:
[ : SOURce<hw>] : AWGN: SRATe on page 209

Sequence Length
(Noise Only)

Sets the sequence length of the signal in samples.

The sequence length depends on the configured instrument. If the configured instrument
is changed, the value range of this parameter is changed as well.

Remote command:
[ :SOURce<hw>] : AWGN: SLENgth on page 209

System Bandwidth - AWGN
(Additive Noise and Noise Only)

Sets the RF bandwidth to which the set carrier/noise ratio relates.

Within this frequency range, the signal is superimposed with a noise signal whose power
corresponds exactly to the set C/N or S/N ratio.

Note: The noise signal is not generated arbitrarily for a particular bandwidth, but instead
it is generated in steps. Noise therefore also occurs outside the set system bandwidth.
Remote command:

[ : SOURce<hw>] : AWGN : BWIDth on page 203

Minimum Noise/System Bandwidth Ratio - AWGN
(Additive Noise and Noise Only)

Sets the ratio of minimum noise bandwidth to system bandwidth.

Note: The noise signal is not generated arbitrarily for a particular bandwidth, but instead
it is generated in steps. Noise therefore also occurs outside the set system bandwidth.

With this parameter the minimum real noise bandwidth can be set as required by some
standards. It does not influence the calculation of power from the set C/N or S/N ratio in
relation to system bandwidth.
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The value range of this parameter is automatically adjusted depending on the selected
instrument. The maximum ratio minimum noise bandwidth to system bandwidth is deter-
minate by the max sample clock of the selected instrument and is calculated so that the
overall bandwidth, i.e. "System BW" x "Minimum Noise"/"System BW Ratio" has to be
less or equal to the sampling rate of the selected instrument.

Remote command:

[ : SOURce<hw>] : AWGN:BWIDth:RATio on page 204

Noise Bandwidth - AWGN
(Additive Noise and Noise Only)

Indicates the real noise bandwidth. The value is indicated when AWGN state is "On".

Note: The noise signal is not generated arbitrarily for a particular bandwidth, but instead
it is generated in steps. Noise therefore also occurs outside the set system bandwidth.
The noise bandwidth can not exceed the sampling rate of the baseband signal since white
Gaussian noise is generated and added offline to the baseband signal. In case of "Noise
Only" mode, the noise bandwidth is also determined by and can not exceed the sampling
rate set with the parameter "Sample Rate".

Remote command:
[ : SOURce<hw>] : AWGN:BWIDth:NOISe? on page 204

Target CW Frequency - AWGN
(CW Interferer mode only)

Sets the desired frequency of the sine in "CW Interferer" mode.
The range of this parameter is limited to + ("Symbol Rate" + "Sample Rate")/4

Remote command:
[ : SOURce<hw>] : AWGN : FREQuency : TARGet on page 206

Resulting CW Frequency - AWGN
(CW Interferer mode only)

Indication of the actual CW frequency of the sinusoidal signal in "CW Interferer" mode.

The resulting CW Frequency Offset is the correction of the desired value based on gen-
erating an integer multiple of periods out of the output sequence length.

Remote command:
[ :SOURce<hw>] : AWGN: FREQuency :RESult? on page 205

5.11.1.2 Noise Power Configuration And Output Results

The interfering signal is configured in the "Noise/Interferer Power Configuration and Out-
put Results" section.

Set Power via - AWGN
(Additive Noise only)

Selects the mode for setting the noise power.

]
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"C/N ""S/N" The noise power is set on the basis of the value entered for the carrier/
noise or signal/noise ratio.
With digital modulation, the associated E,/N, value is determined and
displayed.

"Ep/Ng" The noise power is set on the basis of the value entered for the ratio of
bit energy to noise power density.
The associated C/N or S/N value is displayed. The correlation between
the two values is as follows:
C/N or S/N = (Ey/No)*(fyi/Bsys), Where
fyit is the Bit rate (Symbol rate x Modulation value)
Bsys is the System bandwidth
With "Custom Dig Mod" signals, the bit rate used for calculation is
defined by the selected standard in the "Custom Digital Mod" dialog.
With "Digital Standard" signals, the bit rate to be used for calculating
the E,/Ny can be entered at "Bit Rate".

Some test cases with the 3GPP base station tests (TS 25.141) specify,
for example, E/N settings that apply to channel-coded data or block
segments.

Remote command:
[ :SOURce<hw>] : AWGN: POWer : MODE on page 207

Bit Rate - AWGN
(Additive Noise)

Sets or indicates the bit rate used for converting C/N or S/N to E,/N,.

With "Custom Digital Mod" signals, the bit rate used is indicated here. It is defined by the
choice of the standard in the "Custom Digital Mod" menu.

With "Digital Standard" signals, the bit rate used for converting C/N or S/N to E,/N; is set
here.

When generating a "Digital Standard", it is thus possible to select which bit rate is to be
used for calculating the ratio of bit energy to noise power density, e.g. the bit rate before
or after channel coding.

Remote command:
[ : SOURce<hw>] : AWGN : BRATe on page 203

Carrier/Noise Ratio / Signal/Noise Ratio
(Additive Noise and CW Interferer only)

Sets the carrier/noise, signal/noise or signal/inerferer ratio.

If "Set Noise Power via E,/Ny" is selected, the associated C/N or S/N value is displayed
here.

Remote command:
[ :SOURce<hw>] : AWGN: CNRatio on page 205

E,/N, - AWGN
(Additive Noise)
Sets the ratio of bit energy to noise power density in "Additive Noise" mode.
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e The power of the noise signal which is derived from the entered E, /N, value is dis-
played under "Noise Power (System Bandwidth)".
The power of the useful signal is displayed under "Carrier Power".
The power of the output signal is displayed under "Carrier + Noise Power".
These powers are additionally scaled after the generation of the interferer/noise so
that the peak of the output signal corresponds to 0 dBFS (Full Scale).
If "Set Noise Power via C/N or S/N" is selected, the associated E,/N, value is displayed
here.

Remote command:
[ : SOURce<hw>] : AWGN : ENRatio on page 205

Carrier Power
(Additive Noise and CW Interferer)
Displays the power of the useful signal.

Remote command:
[ : SOURce<hw>] : AWGN : POWer : CARRier on page 206

Noise Power (System Bandwidth) / Interferer Power
(Additive Noise, Noise Only, CW Interferer)

Displays the power of the noise signal in the system bandwidth.

Note: The noise signal is not generated arbitrarily for a particular bandwidth, but instead
it is generated in steps. Noise therefore also occurs outside the set system bandwidth.
This means that the total measurable noise power (see below) usually exceeds the value
displayed here. Correct measurement of the noise power within the system bandwidth is
possible by means of channel power measurement using a signal analyzer.

Carfier Signal

Haoke Signal

System B andmidth

Remote command:
[ : SOURce<hw>] : AWGN : POWer : NOISe on page 207

Noise Power (Total Bandwidth) - AWGN

Displays the power of the noise signal in the total bandwidth in "Noise Only" and "Additive
Noise" mode.

Remote command:

[ :SOURce<hw>] : AWGN: POWer :NOISe:TOTal? on page 208
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Carrier + Noise Power / Signal + Noise Power (System Bandwidth) / Carrier + Inter-
ferer Power / Signal + Interferer Power

In "Additive Noise" and "CW Interferer" modes, displays the overall power of the noise/
interferer signal plus useful signal.

Note: This parameter differs depending on the selected interfering, see Mode - AWGN.
Consequently, the overall power of the measured signals is composed of different signals,
and is also represented in different units, dBm or dB full scale.

Remote command:
[ : SOURce<hw>] : AWGN : POWer : SUM? on page 208

Carrier + Noise PEP / Signal + Noise PEP (Total Bandwidth) / Carrier + Interferer
PEP / Signal + Interferer PEP
(Additive Noise and CW Interferer)

Displays the peak envelope power of the overall signal composed of noise signal plus
useful signal.

This value is set to 0 dBFS where all other display power values are shown relative to
the PEP after noise generation.

Remote command:
[ :SOURce<hw>] : AWGN: POWer : SUM: PEP? on page 208
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Remote Control Basics

6 Automation of R&S WinlQSIM2

In addition to being able to control the R&S WinlQSIM2 in the usual manual way via the
user interface, this system can also be controlled remotely. Remote control operation
allows automation of the configuration process and is especially useful when a higher
configuration speed is required.

Remote control is an operation by which the software is operated remotely from a so
called controller. A controller can be any PC on which some required software is installed
and configured. R&S WinlQSIM2 might be but not necessarily is installed on the same
PC. In case R&S WinlQSIM2 is not physically located on the controller's PC, a LAN
connection between both PCs is required.

The figures below depict the following two possible cases:
e The controller and R&S WinlQSIM2 are on the same PC.

Controller calhost | pgs WinlaSIM2 LANIGPIBIUSE | Rgs Signal Generator

PC

e Insome rare cases, the controller and the software are installed on two separate PCs.

Controller LAN R&S WinlQsIM2 LANIGPIBIUSE | Rg&s Signal Generator

PC#1 PC#2

Remote control operation of the R&S WinlQSIM2 should not be mistaken with the func-
tions provided in the "Remote Control (SCPI)" dialog. This dialog enables a remote control
of an instrument from the graphical user interface of the software, i.e. in the general case
the R&S WinlQSIM2 itself is manually controlled while the instrument is remote control-
led.

In remote control operation, the software itself is operated by means of remote control
commands. A detailed description of specific SCPI commands available for the R&S
WinlQSIM2 is provided in chapter 7, "Remote Control Commands", on page 164. The
remote control commands related to the digital standards are described in detail after
each related function section.

For background information about the SCPI command structure and basic information
on operating the R&S WinlQSIM2 software via remote control, refer to chapter 6.1,
"Remote Control Basics", on page 128.

Refer to chapter 6.1.2, "Starting a Remote Control Session", on page 133 for information
on how to get started and how to establish a remote control connection between the
controller and the software.

6.1 Remote Control Basics

This chapter provides basic information on operating an instrument via remote control.

]
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N\ Through this description, the term “instrument” is used to indicate the R&S WinlQSIM2;

"«

/ the terms “instrument”, “software” and R&S WinlQSIM2 are used interchangeably.

6.1.1 Remote Control Interfaces and Protocols

The instrument supports different interfaces for remote control. The following table gives

an overview.

Table 6-1: Remote control interfaces and protocols
Interface Protocols, VISA" address string Remarks
Local Area Net- Protocols: A LAN connector is located on the front or rear panel of the instru-
work (LAN) e  VXI-11 ment, or both.

VISA") address string: The interface is based on TCP/IP and supports various protocols.

TCPIP::host address[:: .

LAN device name] [::INSTR] For a description of the protocols refer to:

e socket communication (Raw Ethernet, |®  VXI-11 Protocol” on page 132

simple telnet) e "Socket Communication" on page 132

VISA" address string:

TCPIP::host address[::

LAN device name]::<port>::

SOCKET

") VISA is a standardized software interface library providing input and output functions to communicate with instruments. A VISA
installation on the controller is a prerequisite for remote control over LAN (when using VXI-11 or HiSLIP protocol), USB and serial
interface. However, no VISA installation is necessary to remote control while using socket communication. For more information, see
chapter 6.1.1.1, "VISA Libraries", on page 129.

N\ Within this interface description, the term GPIB is used as a synonym for the IEC/IEEE
/ bus interface.

SCPI (Standard Commands for Programmable Instruments)

SCPI commands - messages - are used for remote control. Commands that are not taken
from the SCPI standard follow 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 (R&S order number 0002.3536.00) offers detailed information on con-
cepts and definitions of SCPI.

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.

6.1.1.1 VISA Libraries

VISA is a standardized software interface library providing input and output functions to
communicate with instruments. The I/O channel (LAN or TCP/IP, USB, GPIB,...) is
selected at initialization time by means of the channel-specific address string ("VISA
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resource string"), or by an appropriately defined VISA alias (short name). A VISA instal-
lation is a prerequisite for remote control using the following interfaces:

e "VXI-11 Protocol" on page 132

For more information about VISA refer to the user documentation.

6.1.1.2 Messages

The messages transferred on the data lines are divided into the following categories:

e Interface messages
Interface messages are transmitted to the instrument on the data lines, with the
attention line being active (LOW). They are used to communicate between the con-
troller and the instrument. Interface messages can only be sent by instruments that
have GPIB bus functionality. For details see the sections for the required interface.

e Instrument messages
Instrument messages are employed in the same way for all interfaces, if not indicated
otherwise in the description. Structure and syntax of the instrument messages are
described in chapter 6.1.3, "SCPI Command Structure", on page 143. A detailed
description of all messages available for the instrument is provided in the chapter
"Remote Control Commands".
There are different types of instrument messages, depending on the direction they
are sent:
— Commands

— Instrument responses

Commands

Commands (program messages) are messages the controller sends to the instrument.
They operate the instrument functions and request information. The commands are sub-
divided according to two criteria:

e According to the effect they have on the instrument:
— Setting commands cause instrument settings such as a reset of the instrument
or setting the frequency.

— Queries cause data to be provided for remote control, e.g. for identification of the
instrument or polling a parameter value. Queries are formed by directly appending
a question mark to the command header.

e According to their definition in standards:
— Common commands: their function and syntax are precisely defined in standard
IEEE 488.2. They are employed identically on all instruments (if implemented).
They refer to functions such as management of the standardized status registers,
reset and self test.

— Instrument control commands refer to functions depending on the features of
the instrument such as frequency settings. Many of these commands have also
been standardized by the SCPI committee. These commands are marked as
"SCPI confirmed" in the command reference chapters. Commands without this
SCPI label are device-specific; however, their syntax follows SCPI rules as per-
mitted by the standard.

]
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Instrument responses

Instrument responses (response messages and service requests) are messages the
instrument sends to the controller after a query. They can contain measurement results,
instrument settings and information on the instrument status.

6.1.1.3 LAN Interface

For remote control via a network, the controller and the PC on that the R&S WinIQSIM2
is installed (if not the same) must be connected via the LAN interface to a common net-
work with TCP/IP network protocol. They are connected using a commercial RJ45 cable.
Software for remote control and the VISA program library must be installed on the con-
troller.

VISA library

Instrument access via VXI-11 protocols is usually achieved from high level programming
platforms using VISA as an intermediate abstraction layer. VISA encapsulates the low
level VXI or GPIB function calls and thus makes the transport interface transparent for
the user. See chapter 6.1.1.1, "VISA Libraries", on page 129 for details.

IP address

Only the IP address or the computer name (LAN device name) is required to set up the
connection. The IP address/computer name is part of the "visa resource string" used by
the programs to identify and control the instrument.

Forms of the VISA resource string:

TCPIP::host address[::LAN device name] [::INSTR]
or

TCPIP::host address::port::SOCKET

where

e TCPIP designates the network protocol used
e host address is the IP address or host name of the device

o LAN device name defines the protocol and the instance number of a sub-instrument:
— 1instO0 selects the VXI-11 protocol (optional, default)

e INSTR indicates the instrument resource class (optional)
e port determines the used port number
e SOCKET indicates the raw network socket resource class

Example:

In case the R&S WinlQSIM2 and the controller are installed on the same PC, the IP
address 127.0.0.1 is used. Hence the valid visa resource string is:
TCPIP::127.0.0.1::INSTR

-
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\ ldentifying instruments in a network

If several instruments are connected to the network, each instrument has its own IP
address and associated resource string. The controller identifies these instruments by
means of the resource string.

VXI-11 Protocol

The VXI-11 standard is based on the ONC RPC (Open Network Computing Remote
Procedure Call) protocol which in turn relies on TCP/IP as the network/transport layer.
The TCP/IP network protocol and the associated network 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.

Socket Communication

An alternative way for remote control of the software is to establish a simple network
communication using sockets. The socket communication, also referred to as "Raw
Ethernet communication", does not necessarily require a VISA installation on the remote
controller side. It is available by default on all operating systems.

The simplest way to establish socket communication is to use the built-in telnet program.
The telnet program is part of every operating system and supports a communication with
the software on a command-by-command basis. For more convenience and to enable
automation by means of programs, user-defined sockets can be programmed.

Socket connections are established on a specially defined port. The socket address is a
combination of the IP address or the host name of the instrument and the number of the
port configured for remote-control. All R&S Signal Generator use port number 5025 for
this purpose. The port is configured for communication on a command-to-command basis
and for remote control from a program.

LAN Interface Messages

In the LAN connection, the interface messages are called low—level control messages.
These messages can be used to emulate interface messages of the GPIB bus.

Command Long term Effect on the instrument
&ABO Abort Aborts processing of the commands just received.
&DCL Device Clear Aborts processing of the commands just received and sets

the command processing software to a defined initial state.
Does not change the instrument setting.

&GTL Go to Local Transition to the "local" state (manual control).
&GTR Go to Remote Transition to the "remote" state (remote control).
&GET Group Execute Trigger Triggers a previously active instrument function (e.g. a

sweep). The effect of the command is the same as with that
of a pulse at the external trigger signal input.

&LLO Local Lockout Disables switchover from remote control to manual control
by means of the front panel keys.
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Command Long term Effect on the instrument
&NREN Not Remote Enable Enables switchover from remote control to manual opera-
tion by means of the front panel keys
&POL Serial Poll Starts a serial poll.
6.1.2 Starting a Remote Control Session

6.1.2.1

6.1.2.2

The instrument and the controller have to be connected with the suitable cable and
switched on.

A remote control program must open a connection to the instrument (using VISA func-
tionality), before it can send commands to and receive device responses from the instru-
ment.

Refer to chapter 6.1.2.2, "Examples", on page 133 for practical examples on setting up
of a remote control link and starting of a remote control session.

Switching to Remote Control

When it is started, the software is always in the manual operating state and can be oper-
ated via the block diagram.

Starting remote control

» Send a command from a controller to the signal generation software.

The software is in a remote control state as soon as it receives a command from the
controller.

Examples

This sections provides examples for setting up of remote control connection and starting
a remote control session over LAN and GPIB interfaces.

This section assumes basic knowledge of programming and operation of the controller.
A description of the interface commands can be obtained from the relevant manuals.
Remote Control over LAN using VXI-11 Protocol

Through the examples in this section, the program 'Measurement & Automation Explorer'
from National Instruments under Windows operating system is used for setting up a LAN
remote control link and starting a remote control session.

N\ Administrator rights are necessary for installation and starting of the R&S WinlQSIM2.

/' For remote control (VXI11) it is recommended to allow R&S WinIQSIM2 to be accessed

through port 111. Adjust the firewall settings accordingly.
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Configuring the controller

To enable the external controller to communicate with the software via TCP/IP protocol,
set up a remote control link as follow:

1. Connect the controller and the instrument to the network (network cable) and switch
them on.

2. Start the 'Measurement & Automation Control' program on the controller.

3. Select "Devices and Interfaces > Create New".

¥ Devices and Interfaces - Measurement & Automation Explorer

File Edit View Tools Help

Configuration ) Create New...

= \g My System

ﬁqw ] ~
& 51 Sofona [ SNy Devices and Interfaces -
g Remote Systems
What is Devices and Interfaces?

£3

Nevices and Tnterfaces lists installed and detectad CAN.

@ Help

4. Select "VISA TCP/IP Resource" and confirm with "Next".

Create New ...

Measurement & \,\;7

Automation Explorer

=] ﬂ Devices and Interfaces

488

37 GPIBR] Interface
ﬂ Port [Serial or Parallel]

CP/IP Resource

< Back Firish

5. Choose the type of TCP/IP resource you wish to add and select Next.

Create New YISA TCP/IP Resource...

Automation Explorer

Choose the type of TCP/IP resource pou wish to add.

Measurement & “‘z

() Auto-detect of LA Instrument

Use thiz option to select from a list of Wxl-11 LAN/L=
instiuments detected on your local subnet.

|
(%) Marual Entry of LAN Instument

Use thiz option if your ¥<1-17 LAN /L= instrument is on
ahother netwark.

() Marual Entry of Raw Socket

Use thiz option to communicate with an Ethernet device
aver a specific port number.

6. Enter the IP address or the host name of the R&S WinlQSIM2 and select "Next".

|
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Create New VISA TCP/IP Resource...

Measurement & |

Automation Explorer

Enter the TCPAP address of your YISA network resource in the
Form of ks xxe ke s, the hostname of the device, or a
computer@some. domain. The LAN device name is often "inst0"
or "gpib0, 1",

Haostriame or |P addiess

‘127.0.0 1l |

L4N Device Name

I —

[(Eack" Next > ] [ Firiish ] [ Cancel ]

7. Enter the alias name if required.
The alias name must not be mistaken for the computer name. It is only used for
instrument identification within the program and displayed in the menu as an option
in case of an Ethernet link.

8. Confirm the settings with "Finish".
The instrument is configured and the settings are displayed in the "TCP/IP Set-

tings" tab.

¥ RSWinlQSIM2 - Measurement & Automation Explorer
File Edit View Tools Help

Open VISA TestPanel |k save &P show Help
= Q My System
= ﬁ‘ Devices and Interfaces 1=l
PX1I PXI System {(Unidentified) TCRIPO:127.0.0.1 sinstD:IMS TR
y Serial & Parallel ==
= & VISA TCP/IP Resources Hostname or IP address
ik SMU200A |12?nm1

¥ A RSWinIQsIM2
@ Software
Q Remote Systems ‘12?.0.0.1

LAM Device Mame

Actual IP address

|imslU | [ Browse local subnet

Device Information
todel: WinlA51M2
Serial Humber. 1400.3003.02/000000 —

@ General é TCP/IP Settings |E_'§' Web Page

9. To test the connection, select "Validate".
A message indicates whether the link to the instrument can be set up or not.

Measurement & Automation Explorer

.
1 ) Successfully opened a VISA session to "TCPIPD::127.0.0, 1::inst0::INSTR™

|
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If a connection cannot be set up, check whether the controller and the instrument are
connected to the network (network cable) and switched on. Correct spelling of the IP
address or the computer name can also be checked. For further error location, inform
the network administrator. In large networks, specification of additional addresses
may be required for link setup, e.g. gateway and subnet mask, which are known to

the network administrator.

The instrument is now registered in the program and can be addressed via the

resource string or alias name.

Starting a remote control over LAN (using VXI-11)

1. Start the 'Measurement & Automation Explorer' on the controller.

2. Inthe "Configuration" window, select "Device and Interfaces > VISA TCP/IP Resour-
ces", select the required instrument and select "Open VISA Test Panel".

¥ RSWinlQSIM2 - Measurement & Automation Explorer r__”’g”z\
File Edit View Tools Help
Configuration Open VISA Test Panel | Save &5 Show Help
= Q My System
= ﬁ" Devices and Interfaces el |
X1 PXI System (Unidentified) % TCPIPO:127.0.0.1 instl:INS TR
y Serial & Parallel
= & VISA TCP/IP Resources Hostname or IP address
& SignalGenerator |127_g o1
& [T
53 Software I save Actual IP addiess
Q Remote Systems Rename Alias |T 27.0.01
X Delete vice Mame
Open VISA Test Panel | | [ Erowse local subnet
Device Infomation
Model: WinlQSIM2
Serial Number: 1400.3003.02/000000 —
< | 5 @ General & TCP/IP Settings |E_§ Web Page J
Opens a VISA session so you can communicate with (not configure) this resource.

"Execute".

¥ TCPIP0::127.0.0.1::inst0::INSTR (Session 0x011861E8)

In the "viWrite" tab, write the command to be send to the instrument and select

\riSemttributal vilrite: | viRead | mClearl

systen:error:all?

™ Async

s
Write data to a8 message-based bus or device
w/ET

I™ Show All VISA Operations

Retum Court
l; 17

Retum Status

—

Execute

Instrument responses are displayed on the "viRead" tab.
Tip: For further program operation refer to the online help of the program.
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Remote Control over LAN using Socket Communication

This chapter provides an example on how to establish a remote control connection over
telnet protocol and a simple sockets-based program example that can be further devel-
oped.

Setting up a Telnet Connection

To control the software, only a telnet program is required. The telnet program is part of
every operating system.

1. To establish a Telnet connection with the R&S WinlQSIM2, start the telnet program
and enter the socket address.
The socket address is a combination of the IP address or the host name of the R&S
WinlQSIM2 and the number of the port configured for remote-control via telnet.
Tip: The R&S WinlQSIM2 uses the port number 5025 for remote connection via Tel-

net.
Run E]E]
= Type the name of a program, folder, document, or
Internet resource, and Windows will open it For vou,
Open: telnet 10.111.11.56 5025| R

[ CK ][ Cancel ][ Browse... ]

The connection to the instrument is set up and remote-control commands can be

(7]
0]
>
—

& Telnet 10.111.11.56

2. Even if the cursor is not visible on the screen, enter blind a remote-control command
and confirm with Enter.

|
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Freg?
1500000000

freq 1.5% GHZ

After the first remote-control command had been send, the R&S WinlQSIM2 is in a
remote-controlled state.

TcpClient program examples

The following program example shows a simple TcpClient class that is intended to explain
on how to get started with programming of sockets.

The example sets up a socket communication to R&S WinlQSIM2 and opens a simple
user interface, very similar to the telnet, which allows input of commands. To enable real
automation, further development of the program is required.

TcpClient.h

#include <string>

using namespace std;

//defines structs for socket handling
#ifndef LINUX

#include "Winsock2.h"
#else

#include <netinet/in.h>

#endif

typedef struct sockaddr in SockAddrStruct;
typedef struct hostent HostInfoStruct;
class TcpClient
{
public:
TcpClient () ;
~TcpClient () ;
void connectToServer ( string &hostname, int port );
void disconnect( );
void transmit( string &txString );

void receive( string &rxString );

string getCurrentHostName( ) const;
int getCurrentPort( ) const;
private:

string currentHostName;

int currentPort;
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int currentSocketDescr;
SockAddrStruct serverAddress;
HostInfoStruct * currentHostInfo;
bool clientIsConnected;

int receiveBufferSize;

}i

TcpClient.cpp

#ifdef LINUX
#include <netdb.h>
#include <unistd.h>
#endif

#include "TcpClient.h"
TcpClient::TcpClient ()
currentHostName ( "" )
, currentPort( 0 )
, currentSocketDescr( 0 )
, serverAddress ( )
, currentHostInfo( NULL )
, clientIsConnected( false )
, receiveBufferSize( 1024 )
{}
TcpClient::~TcpClient ()
{
currentHostInfo = NULL;
}
void TcpClient::connectToServer ( string &hostname, int port )
{
currentHostInfo = gethostbyname( hostname.c_str( ) );
if ( currentHostInfo == NULL )
{
#ifndef LINUX
int error = WSAGetLastError();
switch (error)
{
case WSANOTINITIALISED: throw string(" A successful case WSAStartup
call must occur before using this function."); break;
case WSAENETDOWN: throw string
(" The network subsystem has failed."); break;
case WSAHOST_NOT FOUND: throw string
(" Authoritative answer host not found."); break;

case WSATRY AGAIN: throw string

Nonauthoritative host not found, or server failure."); break;
case WSANO_RECOVERY: throw string
(" A nonrecoverable error occurred."); break;
case WSANO_DATA: throw string
(" Valid name, no data record of requested type."); break;

case WSAEINPROGRESS: throw string(" A blocking Windows Sockets 1.1 call
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is in progress, or the service provider is still processing a callback function.")
; break;

case WSAEFAULT: throw string
(" The name parameter is not a valid part of the user address space."); break;

case WSAEINTR: throw string
(" A blocking Windows Socket 1.1 call was canceled through case
WSACancelBlockingCall."); break;

}

#endif
currentHostName = "";
currentPort = 0;

currentHostInfo = NULL;
clientIsConnected = false;
throw string("error connecting host\n" );
}
else
{
currentHostName = hostname;
currentPort = port;
currentSocketDescr = socket (AF_INET, SOCK STREAM, O0)

~.

if ( currentSocketDescr == )
{
currentHostName = "";
currentPort = 0;
currentHostInfo = NULL;
clientIsConnected = false;
throw string("can't create socket\n" );
}
serverAddress.sin family = currentHostInfo->h addrtype;
serverAddress.sin port = htons( currentPort );
memcpy ( (char *) &serverAddress.sin addr.s_addr, currentHostInfo->
h addr 1ist[0], currentHostInfo->h length );

if ( connect( currentSocketDescr, ( struct sockaddr *) &serverAddress,
sizeof (serverAddress ) ) < 0 )
{
throw string("can't connect server\n" );

}

clientIsConnected = true;

}
void TcpClient::disconnect( )
{
if( clientIsConnected )
{
#ifndef LINUX
closesocket ( currentSocketDescr );
#else
close( currentSocketDescr );
#endif
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}
currentSocketDescr = 0;
currentHostName = "";
currentPort = 0;
currentHostInfo = NULL;
clientIsConnected = false;
}
void TcpClient::transmit( string &txString )
{
if( !clientIsConnected )
{
throw string("connection must be established before any data can be sent\n");
}
char * transmitBuffer = new char[txString.length() +11;
memcpy ( transmitBuffer, txString.c str(), txString.length() );
transmitBuffer[txString.length()] = '\n'; //newline is needed!
if( send( currentSocketDescr, transmitBuffer, txString.length() + 1, 0 ) < 0 )
{

throw string("can't transmit data\n");
}
delete [] transmitBuffer;
}
void TcpClient::receive( string &rxString )
{
if( !clientIsConnected )
{
throw string("connection must be established before any data can be received\n");
}
char * receiveBuffer = new char[receiveBufferSize];
memset ( receiveBuffer, 0, receiveBufferSize );
bool receiving = true;
while( receiving )
{
int receivedByteCount = recv( currentSocketDescr, receiveBuffer,
receiveBufferSize, 0 );
if ( receivedByteCount < 0 )
{

throw string("error while receiving data\n");

}

rxString += string( receiveBuffer );

receiving = ( receivedByteCount == receiveBufferSize );
}
delete [] receiveBuffer;
}
string TcpClient::getCurrentHostName ( ) const

{

return currentHostName;

}
int TcpClient::getCurrentPort( ) const

{
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return currentPort;

TelnetClient.cpp

//TelnetClient.cpp: Defines the entry point for the console application.//

#include <iostream>
#include "TcpClient.h"
void printUsage ()
{
cout<<"usage: EthernetRawCommand <server-ip> [scpi-command]"<<endl;
}
int main( int argc, char *argv[] )
{
int errorCode = 0; //no error
bool useSingleCommand = false;
string singleCommand = "";
string hostname = "";
int port = 5025;
string input = "";
TcpClient client;
switch( argc )
{
case 3:
useSingleCommand = true;
singleCommand = argv[2];
case 2:
hostname = argv[1l];
break;
default:
printUsage () ;
getchar () ;
return(-1);
}
try
{
#ifndef LINUX
WORD wVersionRequested = MAKEWORD( 2, 2 );
WSADATA wsaData;
int err = WSAStartup( wVersionRequested, &wsaData );
if ( err != 0 )
{
throw string ("Could not find a usable WinSock DLL.");
}
#endif
client.connectToServer ( hostname, port );
bool terminate = false;
while( !'terminate )

{
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char buffer[1024];
if ( useSingleCommand )
{
input = singleCommand; //send string
}
else
{
cout <<">";
cin.getline( buffer, 1024 );
input = buffer;

if( input == "end" )
{
terminate = true;
}
}
if( !terminate)
{
client.transmit ( input ); //send string

int gPos = input.find( "?", 0 );
//receive string only when needed
if( gPos > 0 )
{
string rcStr = "";
client.receive( rcStr );

cout << rcStr;

}
if ( useSingleCommand )
{

terminate = true;

}

}catch( const string errorString )

{
cout<<errorString<<endl<<endl;
cout<<"Press Enter to exit"<<endl;
getchar () ;

}

client.disconnect( );

return errorCode;

6.1.3 SCPI Command Structure

SCPI commands consist of a so-called header and, in most cases, one or more param-
eters. The header and the parameters are separated by a "white space" (ASCII code 0
to 9, 11 to 32 decimal, e.g. blank). The headers may consist of several mnemonics (key-
words). Queries are formed by appending a question mark directly to the header.
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The commands can be either device-specific or device-independent (common com-
mands). Common and device-specific commands differ in their syntax.

6.1.3.1 Syntax for Common Commands

Common (=device-independent) commands consist of a header preceded by an asterisk
(*) and possibly one or more parameters.

Examples:

*RST RESET Resets the instrument.

*ESE EVENT STATUS ENABLE Sets the bits of the event status enable
registers.

*ESR? EVENT STATUS QUERY Queries the contents of the event status
register.

*IDN? IDENTIFICATION QUERY Queries the instrument identification
string.

6.1.3.2 Syntax for Device-Specific Commands

Not all commands used in the following examples are necessarily implemented in the
instrument.

For demonstration purposes only, assume the existence of the following commands for
this section:

e DISPlay[:WINDow<l...4>]:MAXimize <Boolean>

e FORMat:READings:DATA <type>[,<length>]

e HCOPy:DEVice:COLor <Boolean>

e HCOPy:DEVice:CMAP:COLor:RGB <red>,<green>,<blue>
e HCOPy[:IMMediate]

e HCOPy:ITEM:ALL

e HCOPy:ITEM:LABel <string>

e HCOPy:PAGE:DIMensions:QUADrant [<N>]

e HCOPy:PAGE:ORIentation LANDscape | PORTrait

e HCOPy:PAGE:SCALe <numeric value>

e MMEMory:COPY <file source>,<file destination>

e SENSE:BANDwidth|BWIDth[:RESolution] <numeric value>
® SENSe:FREQuency:STOP <numeric value>

e SENSe:LIST:FREQuency <numeric value>{,<numeric value>}
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Long and short form

The mnemonics feature a long form and a short form. The short form is marked by upper
case letters, the long form corresponds to the complete word. Either the short form or the
long form can be entered; other abbreviations are not permitted.

Example:
HCOPy:DEVice:COLor ON is equivalent to HCOP:DEV:COL ON.

N\ Case-insensitivity

/ Upper case and lower case notation only serves to distinguish the two forms in the man-
ual, the instrument itself is case-insensitive.

Numeric suffixes

If a command can be applied to multiple instances of an object, e.g. specific channels or
sources, the required instances can be specified by a suffix added to the command.
Numeric suffixes are indicated by angular brackets (<1...4>, <n>, <i>) and are replaced
by a single value in the command. Entries without a suffix are interpreted as having the
suffix 1.

Example:

Definition: HCOPy : PAGE : DIMensions : QUADrant [<N>]
Command: HCOP: PAGE : DIM: QUAD2

This command refers to the quadrant 2.

N\ Different numbering in remote control

/ For remote control, the suffix may differ from the number of the corresponding 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. If the numbering differs in
manual operation and remote control, it is indicated for the corresponding command.

Optional mnemonics

Some command systems permit certain mnemonics to be inserted into the header or
omitted. These mnemonics are marked by square brackets in the description. The instru-
ment must recognize the long command to comply with the SCPI standard. Some com-
mands are considerably shortened by these optional mnemonics.

Example:
Definition: HCOPy [ : IMMediate]
Command: HCOP: IMM is equivalent to HCOP
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6 Optional mnemonics with numeric suffixes

Do not omit an optional mnemonic if it includes a numeric suffix that is relevant for the
effect of the command.

Example:
Definition:DISPlay [ :WINDow<1...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 param-
eter with the suffix for the required window.

DISP:WIND2:MAX ON refers to window 2.

Parameters

Parameters must be separated from the header by a "white space”. If several parameters
are specified in a command, they are separated by a comma (,). For a description of the
parameter types, refer to chapter 6.1.3.3, "SCPI Parameters", on page 147.

Example:
Definition:HCOPy : DEVice :CMAP:COLor :RGB <red>,<green>,<blue>
Command:HCOP: DEV:CMAP:COL:RGB 3,32, 44
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Special characters

Parameters

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:

Definition:HCOPy : PAGE : ORIentation LANDscape | PORTrait
Command HCOP: PAGE : ORI LAND specifies landscape orientation
Command HCOP: PAGE: ORI PORT specifies portrait orientation
Mnemonics

A selection of mnemonics with an identical effect exists for several commands. These mnemonics are
indicated in the same line; they are separated by a vertical stroke. Only one of these mnemonics needs
to be included in the header of the command. The effect of the command is independent of which of the
mnemonics is used.

Example:

DefinitionSENSE : BANDwidth |BWIDth[:RESolution] <numeric value>
The two following commands with identical meaning can be created:
SENS:BAND:RES 1

SENS:BWID:RES 1

[l

Mnemonics in square brackets are optional and may be inserted into the header or omitted.
Example: HCOPy [ : IMMediate]

HCOP:IMM is equivalent to HCOP

{}

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

6.1.3.3 SCPI Parameters

Many commands are supplemented by a parameter or a list of parameters. The param-
eters must be separated from the header by a "white space" (ASCIl code 0to 9, 11 to 32
decimal, e.g. blank). Allowed parameters are:

Numeric values
Special numeric values
Boolean parameters
Text

Character strings
Block data

The parameters required for each command and the allowed range of values are speci-
fied in the command description.
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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 mantissa
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
allowed. In the case of physical quantities, the unit can be entered. Allowed unit prefixes
are G (giga), MA (mega), MOHM and MHZ are also allowed), K (kilo), M (milli), U (micro)
and N (nano). If the unit is missing, the basic unit is used.

Example: SENS:FREQ: STOP 1.5GHz = SENS:FREQ:STOP 1.5E9

Units

For physical quantities, the unit can be entered. Allowed unit prefixes are:

* G (giga)

e MA (mega), MOHM, MHZ
e K (kilo)

o M (milli)

e U (micro)

e N (nano)

If the unit is missing, the basic unit is used.

Example:
SENSe:FREQ:STOP 1.5GHz = SENSe:FREQ:STOP 1.5E9

Some settings allow relative values to be stated in percent. According to SCPI, this unit
is represented by the PCT string.

Example:
HCOP:PAGE:SCAL 90PCT

Special numeric values

The texts listed below are interpreted as special numeric values. In the case of a query,
the numeric value is provided.

o 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 numeric 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.

e INF/NINF
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INFinity, Negative INFinity (NINF) represent the numeric values 9.9E37 or -9.9E37,
respectively. INF and NINF are only sent as instrument responses.

e NAN
Not A Number (NAN) represents the value 9.91E37. NAN is only sent as a instrument
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 values.

Example:
Setting command: SENSe:LIST:FREQ MAXimum
Query: SENS:LIST:FREQ?, Response: 3.5E9

ON Queries for special numeric values

/ The numeric values associated to MAXimum/MINimum/DEFault can be queried by
adding the corresponding mnemonics to the command. They must be entered following
the quotation mark.

Example: SENSe:LIST:FREQ? MAXimum

Returns the maximum numeric value as a result.

Boolean Parameters

Boolean parameters represent two states. The "ON" state (logically true) is represented
by "ON" or a numeric value 1. The "OFF" state (logically untrue) is represented by
"OFF" or the numeric value 0. The numeric values are provided as the response for a

query.

Example:
Setting command: HCOPy : DEV:COL ON
Query: HCOPy : DEV: COL?

Response: 1

Text parameters

Text parameters observe the syntactic rules for mnemonics, 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.

Example:

Setting command: HCOPy: PAGE: ORIentation LANDscape
Query: HCOP: PAGE : ORI ?

Response: LAND

Character strings

Strings must always be entered in quotation marks (' or ").

]
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Example:
HCOP:ITEM:LABel "Testl" or HCOP:ITEM:LABel 'Testl'

Block data

Block data is a format which is suitable for the transmission of large amounts of data. A
command using a block data parameter has the following structure:

Example:

FORMat :READings:DATA #45168XXXXXXXX

The 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 4 following

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.

#0 specifies a data block of indefinite length. The use of the indefinite format requires a
NL~END message to terminate the data block. This format is useful when the length of

the transmission is not known or if speed or other considerations prevent segmentation
of the data into blocks of definite length.

6.1.3.4 Overview of Syntax Elements

The following table provides an overview of the syntax elements:

The colon separates the mnemonics of a command. In a command line the separating semicolon
marks the uppermost command level.

The semicolon separates two commands of a command line. It does not alter the path.

, The comma separates several parameters of a command.

? The question mark forms a query.

* The asterisk marks a common command.

" Quotation marks introduce a string and terminate it (both single and double quotation marks are
" possible).

# The hash symbol introduces binary, octal, hexadecimal and block data.
e  Binary: #B10110

e  Octal: #07612

e Hexa: #HF3A7

e  Block: #21312

A "white space" (ASCII-Code 0 to 9, 11 to 32 decimal, e.g. blank) separates the header from the
parameters.

6.1.3.5 Structure of a command line

A command line may consist of one or several commands. It is terminated by one of the
following:

e a<New Line>
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e a<New Line> with EOI
e an EOI together with the last data byte

Several commands in a command line must be separated by a semicolon ";". If the next
command belongs to a different command system, the semicolon is followed by a colon.

Example:
MMEM:COPY "Testl", "MeasurementXY"; :HCOP:ITEM ALL

This command line contains two commands. The first command belongs to the MMEM
system, the second command belongs to the HCOP system.

If the successive commands belong to the same system, having one or several levels in
common, the command line can be abbreviated. To this end, 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.

Example:

HCOP:ITEM ALL; :HCOP:IMM

This command line contains two commands. Both commands are part of the HCOP com-
mand system, i.e. they have one level in common.

When abbreviating the command line, the second command begins with the level below
HCOP. The colon after the semicolon is omitted. The abbreviated form of the command
line reads as follows:

HCOP:ITEM ALL; IMM
A new command line always begins with the complete path.

Example:
HCOP:ITEM ALL
HCOP:IMM

6.1.3.6 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.

e The requested parameter is transmitted without a header.
Example: HCOP: PAGE : ORI ?, Response: LAND

e Maximum values, minimum values and all other quantities that are requested via a
special text parameter are returned as numeric values.
Example: SENSe : FREQuency:STOP? MAX, Response: 3.5E9

e Numeric values are output without a unit. Physical quantities are referred to the basic
units or to the units set using the Unit command. The response 3.5E9 in the pre-
vious example stands for 3.5 GHz.

e Truth values (Boolean values) are returned as 0 (for OFF) and 1 (for ON).
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Example:
Setting command: HCOPy : DEV: COL ON
Query: HCOPy : DEV: COL?
Response: 1
e Text (character data) is returned in a short form.
Example:
Setting command: HCOPy : PAGE: ORIentation LANDscape
Query: HCOP : PAGE : ORI ?
Response: LAND

6.1.4 Command Sequence and Synchronization

IEEE 488.2 defines a distinction between overlapped and sequential commands:

e A sequential command is one which finishes executing before the next command
starts executing. Commands that are processed quickly are usually implemented as
sequential commands. Sequential commands are not implemented in the instrument,
however the execution time of most commands is so short that they act as sequential
commands when sent in different command lines.

e Anoverlapping command is one which does not automatically finish executing before
the next command starts executing. Usually, overlapping commands take longer to
process and allow the program to do other tasks while being executed. If overlapping
commands do have to be executed in a defined order, e.g. in order to avoid wrong
measurement results, they must be serviced sequentially. This is called synchroni-
zation between the controller and the instrument.

Setting commands within one command line, even though they may be implemented as
sequential commands, are not necessarily serviced in the order in which they have been
received. In order to make sure that commands are actually carried out in a certain order,
each command must be sent in a separate command line.

Example: Commands and queries in one message

The response to a query combined in a program message with commands that affect the
queried value is not predictable.

The following commands always return the specified result:

:FREQ:STAR 1GHZ;SPAN 100 :FREQ:STAR?

Result:

1000000000 (1 GHz)

Whereas the result for the following commands is not specified by SCPI:

:FREQ:STAR 1GHz;STAR?; SPAN 1000000

The result could be the value of STARt before the command was sent since the instru-
ment might defer executing the individual commands until a program message terminator

is received. The result could also be 1 GHz if the instrument executes commands as they
are received.
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As a general rule, send commands and queries in different program messages.

Example: Overlapping command with *OPC

The instrument implements INITiate[:IMMediate] as an overlapped command.
Assuming that INITiate[:IMMediate] takes longer to execute than *OPC, sending
the following command sequence results in initiating a sweep and, after some time, set-
ting the OPC bit in the ESR:

INIT; *OPC.

Sending the following commands still initiates a sweep:
INIT; *OPC; *CLS
However, since the operation is still pending when the instrument executes *CLs, forcing

it into the "Operation Complete Command Idle" State (OCIS), *opc is effectively skipped.
The oPC bit is not set until the instrument executes another *OPC command.

6.1.4.1 Preventing Overlapping Execution

To prevent an overlapping execution of commands, one of the commands *OPC, *OPC?
or *WAI can be used. All three commands cause a certain action only to be carried out
after the hardware has been set. By suitable programming, the controller can be forced
to wait for the corresponding action to occur.

Table 6-2: Synchronization using *OPC, *OPC? and *WAI

Com- Action Programming the controller
mand
*OPC Sets the Operation Complete bit in the ESR e  Setting bit 0 in the ESE
after all previous commands have been execu- | ®  Setting bit 5 in the SRE
ted. e  Waiting for service request (SRQ)
*OPC? Stops command processing until 1 is returned. | Sending *OPC? directly after the command

This is only the case after the Operation Com- | whose processing should be terminated before
plete bit has been set in the ESR. This bit indi- | other commands can be executed.
cates that the previous setting has been com-

pleted.

*WAI Stops further command processing until all Sending *WAI directly after the command
commands sent before *WAI have been exe- | whose processing should be terminated before
cuted. other commands are executed.

Command synchronization using *WAI or *OPC? appended to an overlapped command
is a good choice if the overlapped command takes only little time to process. The two
synchronization techniques simply block overlapped execution of the command.

For time consuming overlapped commands it is usually desirable to allow the controller
or the instrument to do other useful work while waiting for command execution. Use one
of the following methods:

*OPC with a service request

1. Set the OPC mask bit (bit no. 0) in the ESE: *ESE 1
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2. Setbit no. 5 in the SRE: *SRE 32 to enable ESB service request.
3. Send the overlapped command with *OPC
4. Wait for a service request

The service request indicates that the overlapped command has finished.

*OPC? with a service request

1.
2.
3.

Set bit no. 4 in the SRE: *SRE 16 to enable MAV service request.
Send the overlapped command with *OPC?
Wait for a service request

The service request indicates that the overlapped command has finished.

Event Status Register (ESE)

1.
2.
3.

Set the OPC mask bit (bit no. 0) in the ESE: *ESE 1
Send the overlapped command without *OPC, *OPC? or *WAI

Poll the operation complete state periodically (by means of a timer) using the
sequence: *OPC; *ESR?

A return value (LSB) of 1 indicates that the overlapped command has finished.

*OPC? with short timeout

1.
2.

Send the overlapped command without *OPC, *OPC? or *WAI

Poll the operation complete state periodically (by means of a timer) using the
sequence: <short timeout>; *OPC?

A return value (LSB) of 1 indicates that the overlapped command has finished. In
case of a timeout, the operation is ongoing.

Reset timeout to former value

Clear the error queue with SYStem: ERRor? to remove the "-410, Query interrupted”
entries.

Using several threads in the controller application

As an alternative, provided the programming environment of the controller application
supports threads, separate threads can be used for the application GUI and for controlling
the instrument(s) via SCPI.

A thread waiting for a *OPC? thus will not block the GUI or the communication with other
instruments.
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6.1.5 Status Reporting System

The status reporting system stores all information on the current operating state of the
instrument, and on errors which have occurred. This information is stored in the status
registers and in the error queue. You can query both with the commands of the STATus
Subsystem.

6.1.5.1 Hierarchy of the Status Registers

The figure 6-1 shows the hierarchical structure of information in the status registers
(ascending from left to right).
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0 —»|
0 —»
0 —»f
0 >
00— 10
00— 11 Error-/Event-Queue
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Fig. 6-1: Graphical overview of the status registers hierarchy
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OPER = Operation Status Summary Bit
RQS/MSS = Service Request Generation

ESB = Standard Event Status Summary Bit
MAV = Message Available in Output Queue
QUES = Querstionable Status Summary Bit
2 = Error- /Event-Queue

1,0 = not used

Note: This legend explains the abbreviations to the Status Byte Register.

The R&S signal generators use the following status registers:

e Status Byte (STB) and Service Request Enable (SRE), see chapter 6.1.5.3, "Status
Byte (STB) and Service Request Enable Register (SRE)", on page 158.

e Standard Event Status, i.e. the Event status Register (ESR) and the Event Status
Enable (ESE), see chapter 6.1.5.4, "Event Status Register (ESR) and Event Status
Enable Register (ESE)", on page 159.

® Questionable Status and Operation Status, the (SCPI status registers, see chap-
ter 6.1.5.2, "Structure of a SCPI Status Register", on page 156, chapter 6.1.5.5,
"Questionable Status Register (STATus:QUEStionable)", on page 160 and chap-
ter 6.1.5.6, "Operation Status Register (STATus:OPERation)", on page 160.

e Output-Queue
The output queue contains the messages the instrument returns to the controller. It
is not part of the status reporting system but determines the value of the MAV bit in
the STB and thus is represented in the overview.

e Error- /Event-Queue
The error-/event-queue contains all errors and events that have occurred in the past.
When reading the queue the instrument starts with the first occurred error/event.

All status registers have the same internal structure.

O\ SRE, ESE

/ The service request enable register SRE can be used as ENABle part of the STB if the
STB is structured according to SCPI. By analogy, the ESE can be used as the ENABle
part of the ESR.

6.1.5.2 Structure of a SCPI Status Register

Each standard SCPI register consists of 5 parts. Each part has a width of 16 bits and has
different functions. The individual bits are independent of each other, i.e. each hardware
status is assigned a bit number which is valid for all five parts. Bit 15 (the most significant
bit) is set to zero for all parts. Thus the contents of the register parts can be processed
by the controller as positive integers.
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States, events or summary bits of other register:
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Fig. 6-2: The status-register model

Description of the five status register parts
The five parts of a SCPI register have different properties and functions:

e CONDition
The cONDition partis written into directly by the hardware or the sum bit of the next
lower register. lts contents reflect the current instrument status. This register part can
only be read, but not written into or cleared. Its contents are not affected by reading.
e PTRansition / NTRansition
The two transition register parts define which state transition of the CONDition part
(none, 0to 1, 1 to 0 or both) is stored in the EVENt part.
The Positive-TRansition part acts as a transition filter. When a bit of the
CONDition partis changed from 0 to 1, the associated PTR bit decides whether the
EVENt bit is set to 1.
— PTR bit =1: the EVENt bit is set.

— PTR bit =0: the EVENt bit is not set.

This part can be written into and read as required. Its contents are not affected by
reading.

The Negative-TRansition part also acts as a transition filter. When a bit of the
CONDition partis changed from 1 to 0, the associated NTR bit decides whether the
EVENt bit is set to 1.

— NTR bit =1: the EVENt bit is set.

— NTR bit =0: the EVENt bit is not set.

This part can be written into and read as required. Its contents are not affected by
reading.

e EVENt
The EVENt part indicates whether an event has occurred since the last reading, it is
the "memory" of the condition part. It only indicates events passed on by the transition
filters. It is permanently updated by the instrument. This part can only be read by the
user. Reading the register clears it. This part is often equated with the entire register.
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e ENABIle
The ENABle part determines whether the associated EVENt bit contributes to the
sum bit (see below). Each bit of the EVENt part is "ANDed" with the associated
ENABle bit (symbol '&"). The results of all logical operations of this part are passed
on to the sum bit via an "OR" function (symbol '+').
ENABle bit = 0: the associated EVENt bit does not contribute to the sum bit
ENABle bit = 1: if the associated EVENt bit is "1", the sum bit is set to "1" as well.
This part can be written into and read by the user as required. Its contents are not
affected by reading.

Sum bit

The sum bit is obtained from the EVENt and ENAB1e part for each register. The result is
then entered into a bit of the CONDi tion part of the higher-order register.

The instrument automatically generates the sum bit for each register. Thus an event can
lead to a service request throughout all levels of the hierarchy.

6.1.5.3 Status Byte (STB) and Service Request Enable Register (SRE)

The STatus Byte (STB)is already defined in IEEE 488.2. It provides a rough overview
of the instrument status by collecting the pieces of information of the lower registers. A
special feature is that bit 6 acts as the sum bit of the remaining bits of the status byte.

The STB is read using the command *STB? or a serial poll.

The STatus Byte (STB)is linked to the Service Request Enable (SRE) register.
Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. If a bit is set
in the SRE and the associated bit in the STB changes from 0 to 1, a service request
(SRQ) is generated. The SRE can be set using the command *SRE and read using the
command *SRE?.

Table 6-3: Meaning of the bits used in the status byte

Bit No. | Meaning

0...1 Not used

2 Error Queue not empty

The bit is set when an entry is made in the error queue. If this bit is enabled by the SRE, each
entry of the error queue generates a service request. Thus an error can be recognized and speci-
fied in greater detail by polling the error queue. The poll provides an informative error message.
This procedure is to be recommended since it considerably reduces the problems involved with
remote control.

3 QUEStionable status register summary bit

The bit is set if an EVENt bit is set in the QUEStionable status register and the associated
ENABle bitis set to 1. A set bit indicates a questionable instrument status, which can be specified
in greater detail by querying the STATus : QUEStionable status register.

4 MAV bit (message available)

The bit is set if a message is available in the output queue which can be read. This bit can be used
to enable data to be automatically read from the instrument to the controller.
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Bit No. | Meaning

5 ESB bit

Sum bit of the event status register. It is set if one of the bits in the event status register is set and
enabled in the event status enable register. Setting of this bit indicates a serious error which can
be specified in greater detail by polling the event status register.

6 MSS bit (master status summary bit)

The bit is set if the instrument triggers a service request. This is the case if one of the other bits of
this registers is set together with its mask bit in the service request enable register SRE.

7 STATus : OPERation status register summary bit

The bit is set if an EVENt bit is set in the OPERat ion status register and the associated
ENABle bitis set to 1. A set bit indicates that the instrument is just performing an action. The type
of action can be determined by querying the STATus : OPERation status register.

6.1.5.4 Event Status Register (ESR) and Event Status Enable Register (ESE)

The ESR is defined in IEEE 488.2. It can be compared with the EVENt part of a SCPI
register. The event status register can be read out using command *ESR?.

The ESE corresponds to the ENAB1e part of a SCPI register. If a bit is set in the ESE and
the associated bit in the ESR changes from 0 to 1, the ESB bitin the STB is set. The ESE
register can be set using the command *ESE and read using the command *ESE?.

Table 6-4: Meaning of the bits used in the event status register

Bit No. | Meaning

0 Operation Complete
This bit is set on receipt of the command *OPC exactly when all previous commands have been
executed.

1 Not used

2 Query Error

This bit is set if either the controller wants to read data from the instrument without having sent a
query, or if it does not fetch requested data and sends new instructions to the instrument instead.
The cause is often a query which is faulty and hence cannot be executed.

3 Device-dependent Error

This bit is set if a device-dependent error occurs. An error message with a number between -300
and -399 or a positive error number, which denotes the error in greater detail, is entered into the
error queue.

4 Execution Error

This bit is set if a received command is syntactically correct but cannot be performed for other
reasons. An error message with a number between -200 and -300, which denotes the error in
greater detail, is entered into the error queue.

5 Command Error

This bit is set if a command is received, which is undefined or syntactically incorrect. An error
message with a number between -100 and -200, which denotes the error in greater detail, is
entered into the error queue.
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Bit No. | Meaning

6 User Request

This bit is set when the instrument is switched over to manual control.

7 Power On (supply voltage on)

This bit is set on switching on the instrument.

6.1.5.5 Questionable Status Register (STATus:QUEStionable)

This register contains information on questionable instrument states. Such states may
occur when the instrument is not operated in compliance with its specifications. To read
the register, use the query commands STAT:QUEST:COND? or
STAT:QUEST[:EVEN]>.

Table 6-5: Meaning of the bits used in the questionable status register

Bit No. | Meaning

0-15 not used

6.1.5.6 Operation Status Register (STATus:OPERation)

This condition part contains information on the actions currently being performed by the
instrument, while the event part contains information on the actions performed by the
instrument since the last readout of the register. To read the register, use the query com-
mands STAT:OPER:COND? or STAT:OPER[:EVEN]?.

Table 6-6: Meaning of the bits used in the operation status register

Bit No. | Meaning

0 Calibrating

The bit is set during the calibration phase.

1-2 not used

3 Sweeping

This bit is set during a sweep in automatic or single mode.

4-15 not used

6.1.5.7 Application of the Status Reporting System

The purpose of the status reporting system is to monitor the status of one or several
devices in a measuring system. To do this and react appropriately, the controller must
receive and evaluate the information of all devices. The following standard methods are
used:

e Service request (SRQ) initiated by the instrument

e Serial poll of all devices in the bus system, initiated by the controller in order to find
out who sent a SRQ and why

e Query of a specific instrument status by means of commands
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e Query of the error queue

Service Request

Under certain circumstances, the instrument can send a service request (SRQ) to the
controller. Usually this service request initiates an interrupt at the controller, to which the
control program can react appropriately. An SRQ is always initiated if one or several of
bits 2, 4 or 5 of the status byte are set and enabled in the SRE. Each of these bits com-
bines the information of the error queue or the output buffer. In order to use the possi-
bilities of the service request effectively, all bits should be set to "1" in the enable registers
SRE and ESE.

Example:

Use command *0OPC to generate an SRQ .

*ESE 1 - set bit 0 of ESE (Operation Complete)

*SRE 32 - set bit 5 of SRE (ESB).

After its settings have been completed, the instrument generates an SRQ.

The SRQ is the only possibility for the instrument to become active on its own. Each
controller program should set the instrument such that a service request is initiated in the
case of malfunction. The program should react appropriately to the service request.

Serial Poll

In a serial poll, just as with command *STB, the status byte of an instrument is queried.
However, the query is realized via interface messages and is thus clearly faster.

The serial poll method is defined in IEEE 488.1 and used to be the only standard possi-
bility for different instruments to poll the status byte. The method also works for instru-
ments which do not adhere to SCPI or IEEE 488.2.

The serial poll is mainly used to obtain a fast overview of the state of several instruments
connected to the controller.

Query of an instrument status

Each part of any status register can be read using queries. There are two types of com-
mands:

e The common commands *ESR?, *IDN?, *IST?, *STB? query the higher-level reg-
isters.

e The commands of the STATus system query the SCPI registers
(STATus:QUEStionable...)

The returned value is always a decimal number that represents the bit pattern of the
queried register. This number is evaluated by the controller program.

Queries are usually used after an SRQ in order to obtain more detailed information on
the cause of the SRQ.
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Error Queue

Each error state in the instrument leads to an entry in the error queue. The entries of the
error queue are detailed plain text error messages that can be looked up in the Error Log
or queried via remote control using SYSTem:ERRor [ :NEXT] ? or
SYSTem:ERRor:ALL?. Each call of SYSTem:ERRor [ : NEXT] ? provides one entry from
the error queue. If no error messages are stored there any more, the instrument responds
with 0, "No error".

The error queue should be queried after every SRQ in the controller program as the
entries describe the cause of an error more precisely than the status registers. Especially
in the test phase of a controller program the error queue should be queried regularly since
faulty commands from the controller to the instrument are recorded there as well.

6.1.5.8 Reset Values of the Status Reporting System

The following table contains the different commands and events causing the status
reporting system to be reset. None of the commands, except of *RST and
SYSTem:PRESet affect the functional instrument settings. In particular, DCIL. does not
change the instrument settings.

Table 6-7: Resetting the status reporting system

Event Switching on supply | DCL, SDC | *RST or STA- *CLS
voltage (Device SYS- Tus:PRE-
Power-On-Status- Clear, ';em:PRE— Set
Clear Selected et
Device
Effect 0 1 Clear)
Clear STB, ESR - yes - - - yes
Clear SRE, ESE - yes - - - -
Clear PPE - yes - - - -
Clear error queue yes yes - - - yes
Clear output buffer yes yes yes 1) 1) 1)
Clear command processing and | yes yes yes - - -
input buffer
1) The first command in a command line that immediately follows a <PROGRAM MESSAGE TERMINATOR>
clears the output buffer.

6.1.6 General Programming Recommendations

Initial instrument status before changing settings

Manual operation is designed for maximum possible operating convenience. In contrast,
the priority of remote control is the "predictability” of the instrument status. Thus, when a
command attempts to define incompatible settings, the command is ignored and the

instrument status remains unchanged, i.e. other settings are not automatically adapted.

]
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Therefore, control programs should always define an initial instrument status (e.g. using
the *RST command) and then implement the required settings.

Command sequence

As a general rule, send commands and queries in different program messages. Other-
wise, the result of the query may vary depending on which operation is performed first
(see also Preventing Overlapping Execution).

Reacting to malfunctions

The service request is the only possibility for the instrument to become active on its own.
Each controller program should instruct the instrument to initiate a service requestin case
of malfunction. The program should react appropriately to the service request.

Error queues

The error queue should be queried after every service request in the controller program
as the entries describe the cause of an error more precisely than the status registers.
Especially in the test phase of a controller program the error queue should be queried
regularly since faulty commands from the controller to the instrument are recorded there
as well.
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7 Remote Control Commands

In the following, all remote-control commands will be presented in detail with their param-
eters and the ranges of numerical values.

7.1 Common Commands

Common commands are described in the IEEE 488.2 (IEC 625-2) standard. These com-
mands have the same effect and are employed in the same way on different devices.
The headers of these commands consist of "*" followed by three letters. Many common
commands are related to the Status Reporting System.

Available common commands:

SO I 164
B = 164
B =T 165
B 15 N 165
B 165
B0 =03 165
B0 T IR 165
B = = 166
il 21T O 166
il = 166
B 166
ST NV 167
BT ] 167
RS T 1 = 17 167
B I 5 T 167
B S I 167
077 168
*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.

]
Software Manual 1008.0858.42 — 10 164



R&S®WinlQSIM2 Remote Control Commands

Common Commands

Parameters:
<Value> Range: 0to 255

*ESR?
Event Status Read

Returns the contents of the event status register in decimal form and subsequently sets
the register to zero.

Return values:

<Contents> Range: 0 to 255
Usage: Query only
*IDN?

IDeNtification: returns the instrument identification.

Return values:

<ID> "Rohde&Schwarz,<device type>,<serial number>,<firmware ver-
sion>"

Example: Rohde&Schwarz, ZVA8-4Port,12345,0.10.1.23

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 executed.
This bit can be used to initiate a service request. The query form writes a "1" into the
output buffer as soon as all preceding commands have been executed. This is used for
command synchronization.

*OPT?
OPTion identification query
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Queries the options included in the instrument. For a list of all available options and their
description refer to the CD-ROM.

Return values:

<Options> The query returns a list of options. The options are returned at
fixed positions in a comma-separated string. A zero is returned for
options that are not installed.

Usage: Query only

*PRE <Value>
Parallel poll Register Enable

Sets parallel poll enable register to the indicated value. The query returns the contents
of the parallel poll enable register in decimal form.

Parameters:
<Value> Range: 0 to 255

*PSC <Action>
Power on Status Clear

Determines whether the contents of the ENAB1 e registers are preserved or reset when
the instrument is switched on. Thus a service request can be triggered when the instru-
ment is switched on, if the status registers ESE and SRE are suitably configured. The
query reads out the contents of the "power-on-status-clear" flag.

Parameters:

<Action> 01
0
The contents of the status registers are preserved.
1

Resets the status registers.

*RCL <Number>

ReCall calls up the instrument settings from an intermediate memory identified by the
specified number. The instrument settings can be stored to this memory using the com-
mand *SAV with the associated number.

It also activates the instrument settings which are stored in a file and loaded using the
MMEMory:LOAD <number>, <file name.extension>command.

*RST
ReSeT

Sets the instrument to a defined default status. The default settings are indicated in the
description of commands.
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The command is equivalent to SYSTem: PRESet.

Usage: Setting only

*SAV <Number>

SAVe stores the current instrument settings under the specified number in an intermedi-
ate memory. The settings can be recalled using the command *RCL with the associated
number.

To transfer the stored instrument settings in a file, use the command : MMEMory :
STORe:STATe.

*SRE <Contents>
Service Request Enable

Sets the service request enable register to the indicated value. This command determines
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 (Manual Trigger). This common command complements the commands of
the TRIGger subsystem.

Usage: Event

*TST?
self TeST query

Triggers selftests of the instrument and returns an error code in decimal form (see Service
Manual supplied with the instrument). "0" indicates no errors occured.

Usage: Query only
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*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

7.2 R&S Signal Generator Waveform and List Format

The R&S WinlQSIM2 uses a tag-oriented format for externally or internally generated
waveforms as well as for data and control lists. The data can be transmitted via the GPIB
interface from an external computer to the instrument and vice versa.

N\ A waveform version number is not necessary due to the flexible, tag-based form.

Tags are self-contained information units. Their general format is {Name: Data} or
{Name-Length: Data}. The colon separates the name part and the data part. The
colon can be followed by a space for the sake of legibility.

The Name identifies the tag. It is always expressed in capital letters.
The Data is tag-specific, and in most cases it is in ASCII plain text.

The Length specifies the number of bytes in a WAVEFORM tag or DATA LIST tag
(from : to }, ASCIl integer).

Each waveform file must begin with the TYPE tag. The sequence of the remaining tags
is arbitrary. For each tag an indication shows whether it must be included in the file con-
cerned (mandatory) or may be included (optional).

Unknown tags are not analyzed by the R&S WinlQSIM2. On the other hand they are left
unchanged, are saved without an error message and can be read back again.

R&S AMIQ waveforms can also be loaded on the instrument, where they are converted
internally into an R&S WinlQSIM2 waveform.

7.2.1 Tag Description

This section first describe the mandatory TYPE tag which identifies the file and is always
located at the start of the file. The rest of the tags used in the R&S WinlQSIM2 are then
described in alphabetical order. Most tags are valid for all three file types. If a tag is valid
only for a single file type, e.g. only for a waveform, this fact is indicated in the description.

{TYPE: MAQJIC, XXXXXXXX} .1 ttuuueeterrunteeresunaeeseetaaeeesensaesessssnaeesesssaeeeresanieesestaneeesssnneeesessaneeens 169
{CLOCK: frEQUENCY Y. i eiieeieietutieeeeeieeeeaeeeeeeeeeeeesta b aaeaeeeaaaaaseeereeeestsssanannsnseseaaaasaseenennens 170
{COMMENT SHINGY .- eeee et eee e et et e et ittt a e e e e e e e e e aaeaeeeteeneeeessan e anaeeeeaaaaaeaaeenannens 170
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{COPY RIGHT: StING .t tutuuaieieeeeeeeiiiietttiiieeaaeseeeeeteeeereestat e seesaeaeesererersrtanaaaseeaaesessereens 171
{DATA BITLENGTH: BItLENGN} - vvtveveeeeeeeteeeeeeseeeesseeeeseeseeeeseeeeseeesssseeeesereseeseesseeseseeresens 171
{DATA LIST-Length: #d0d1...dX...dN-T.. e eeereerie e e e ee e ees 171
{DATE: yyyy-mm-dd;NNiMmISS}....ccciiiiiiiiiiiiiiie i e e e e e eeeeeeeeete e s e e e e e e e e s eseeeeasbeseeeaaeaeeenenns 172
{EMPTYTAG-Length: #EMPYSEQUENCE] ... .ceieieeeieieeeeeeiteeee e e e e e e e e e e eeeee et e e e e aeaaeeeeeees 172
{CONTROL LENGTH: ControlLength}.......c.eeuiiiiaiiii ittt e e e 173
{LEVEL OFFS: RMSOffset_dB,PeakOffset_dB}..........cccerriuruaiieereeiiiiniae e e eeeeeeeniae e eeeaeens 173
{SAMPLES: SAMPIES ..uiiiieeeiiiiiittitiiieieeeeeeteretttaiaaaieeeeesereeestataaassasasereressrrannaieseeessereens 174
{[TRACE] LIST [#]: Pos0:Val0;Pos1:Val1;...Posx:Valx;...PosN-1:VaIN-1}......cccccceriiiiinirinnnnnnns 174
{WAVEFORM-Length: #10Q0IM1Q1...IXQX...IN-TQN-1.. } e e 175
{MWV_SEGMENT_COUNT: NUMOFSEG}. .. eueeuietiiiiiaeieeiieei ettt e et e e e e e e e e enaas 177
{MWV_SEGMENT_LENGTH: SamplesSeg0, SamplesSeg1, ..., SamplesSegN-1}............... 177
{MWV_SEGMENT_START:

SampleStartOffsetSeg0, SampleStartOffsetSeg1, ..., SampleStartOffsetSegN-1}....... 177
{MWV_SEGMENT_CLOCK_MODE: MOGEY.+...eteteeeeeeeeeeereseeeeeeeeseeeeeesseseseeeseseesseesesseseens 177
{MWV_SEGMENT_CLOCK: ClockSeg0, ClockSeg1, ..., ClockSegN-1}.....ccccevvvreerererrernnnnnn. 178
{MWV_SEGMENT_LEVEL_OFFS:

RMSOffs_dBSg0,PeakOffs_dBSgO0, ..., RMSOffs_dBSgN-1, PeakOffs_dBSgN-1}...... 179
{MWV_SEGMENT _FILES:

“FileNameSeg0.wv”, “FileNameSeg1.wv”, ..., “FileNameSegN-1.wv'}......ccccoviennrennn. 179
{MWV_SEGMENTX_COMMENT: tEXE .. vveveetreeeerseereeeeesseseesesessesesteseessseesesesssseesesssseeneens 179
{CONTROL LIST WIDTH4—Length: #MOM1...MX...MM=1}ueveeeeeeeeeeereeeeeeeeeeeeeeeeeeeeesseeeenes 180

{TYPE: magic, XXxXxxxxx}
(mandatory, must be the first tag in the file)

Identifies the file as a valid R&S WinIQSIM2 file. It must be present and must be the first
in the waveform. If a file of the same name already exists on the target medium, it is
overwritten.

Setting parameters:

magic Designates the file type and has the following values:
SMU-WV
A valid R&S WinlQSIM2 waveform.
SMU-MwWV
A valid R&S WinlQSIM2 multi segment waveform.
SMU-DL
A valid R&S WinlQSIM2 data list.

SMU-CL
A valid R&S WinlQSIM2 control list.
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XXXXXXXX Is an ASCII-coded checksum of the data part of the WAVEFORM tag
in the file. This value is always 0 for data lists and control lists.
The checksum for waveforms is used for detecting transmission
errors. If the TYPE tag contains 0 or a non-numeric value for the
checksum, it is ignored.

It is calculated in accordance with the algorithm given bellow,
where 'start' is a pointer to the first byte after the '#' character in
the WAVEFORM tag and 'length’ is the number of bytes between
'start' and the closing curly bracket (excluding the latter; 'length’
must be divisible by 4 without a remainder):

UINT32 checksum(void *start, UINT32 length)

{

UINT32 i, result = OxAS50F74FF;

for (i=0; i < length/4; i++)

result = result ~ ((UINT32 *)start) [i];
return (result) ;

}

Example: {TYPE: SMU-WV,106656}
BB:ARB:WAV:TAG? 'TYPE'
queries the content of the TYPE tag.
Response: 'SMU-WV,106656'
this is a valid waveform.

{CLOCK: frequency}
(mandatory for waveforms)

The tag specifies the clock frequency at which the waveform has to be output, in Hz (on
multi segment waveforms this tag contains the maximal clock of all segments).

A query of ARB: CLOCk? after loading the waveform returns the value set using the
CLOCK tag. This value can subsequently be altered with the aid of the ARB: CLOCk?

command.

Example: {CLOCK: 54000000}
BB:ARB:WAV:TAG? 'CLOCK'
queries the content of the CL.OCK tag.
Response: 54000000
the clock frequency is set to 54 MHz.

Usage: Setting only

{COMMENT: string}

The tag contains a plain text ASCII string of arbitrary length. The string is not analyzed
in the R&S WinlQSIM2. It is used to describe the file. The string is allowed to contain all
printable ASCII characters except the closing curly bracket.
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Example: {COMMENT: File with data for 3GPP enhanced
channels}
BB:ARB:WAV:TAG? 'COMMENT'
queries the content of the COMMENT tag of the selected waveform
file.
Response: 'File with data for 3GPP enhanced
channels'
the comment on the waveform reads "File with data for 3GPP
enhanced channels".

Usage: Setting only

{COPYRIGHT: string}

The tag contains an ASCI| string of arbitrary length. The string is not analyzed in the R&S
WinlQSIM2. It is used to store copyright information about the file content.

Example: {COPYRIGHT: Rohde&Schwarz}
BB:ARB:WAV:TAG? 'COPYRIGHT'
queries the content of the COPYRIGHT tag of the selected wave-

form file.
Response: 'Rohde&Schwarz'

copyright resides with Rohde&Schwarz.
Usage: Setting only

{DATA BITLENGTH: BitLength}
(mandatory for data lists)
The tag contains the length of the data held in the DATA 1.IST tag in bits in ASCII format.

Example: {DATA BITLENGTH: 444}
BB:DM:DLIS:TAG? 'DATA BITLENGTH'
queries the content of the DATA BITLENGTH tag of the selected

data list file.
Response: '444"

the data list is 444 bits long.
Usage: Setting only

{DATA LIST-Length: #d0d1...dx...dN-1...}
(mandatory for data lists)
The tag contains the actual bit sequence of the data list in binary format.

Setting parameters:
Length Defines the number of bytes in the DATA LIST tagin ASCII For-
mat (for format see WAVEFORM length).

dx Data bits in binary format (8-bit unsigned characters, MSB first).
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Example: DATA LIST-17: #d0dl...dx...d127}
16 bytes containing 128 data bits, first bit is the MS bit of the first
byte.

Usage: Setting only

{DATE: yyyy-mm-dd;hh:mm:ss}
(optional)

The tag contains the date and time at which the file was created. The year must be
expressed as four digits. The instrument does not analyze this tag.

Example: {DATE: 2009-04-02;14:32:12}
BB:ARB:WAV:TAG? 'DATE'
queries the content of the DATE tag of the selected waveform file.
Response: '2009-04-02;14:32:12"
the waveform was created on April 2, 2009 at 14 hrs 32 min

Usage: Setting only

{EMPTYTAG-Length: #EmptySequence}
(mandatory in automatically generated one and multi segment waveforms)
This tag is empty, i.e. contains no data, and is used as used as placeholder.

Setting parameters:
Length An ASCII integer value that specifies the number of bytes in the
EMPTYTAG, i.e. defines the number of bytes from the colon : to

the end brace }

EmptySequence An empty sequence containing blanks only. The number of used
blanks is calculated as the difference between the hex addresses
of the {WAVEFORM} tag and the hash sign # in the {EMPTYTAG}.
The {WAVEFORM} tag always starts at hex address #4000.
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Example: {TYPE:SMU-WV, 837236424}
{COPYRIGHT:2003 Rohde&Schwarz SMU}
{DATE:2012-07-11;14:38:01}
{SAMPLES:80000}
{CLOCK:8666666.666666666}

{VECTOR MAX:1.000000038569158}
{LEVEL OFFS:3.333553817875577e-07,0}

{MARKER LIST 1:0:1;1:0;1249:0}
{MARKER MODE 1:GENERATOR}
{MARKER LIST 2:0:1;1:0;1249:0}
{MARKER MODE 2:GENERATOR}
{MARKER LIST 3:0:1;1:0;1249:0}
{MARKER MODE 3:GENERATOR}
{MARKER LIST 4:0:1;1:0;1249:0}

{MARKER MODE 4:GENERATOR}

{EMPTYTAG-15947: 4

e}

{WAVEFORM-320017:#IQIQIQ...}

The example waveform file contains 436 (Ox1b4) bytes before the
# sign in the EMPTYTAG; the hex address of the # sign is 0x1b5.
The {WAVEFORM} starts at 0x4000. The EMPTYTAG contains
15946 blanks and has a length of (15946+1) bytes.

Usage: Setting only

{CONTROL LENGTH: ControlLength}
(optional / recommended for marker and control lists)

The tag contains the length of the control list in ASCII format. If this tag is not used, the
marker and control list length is determined by the highest position used in one of the
LIST tags. It is recommended to set this value to be equal to the number of samples in
order to keep marker signals and wave data synchronized.

Example: {CONTROL LENGTH: 444}
BB:ARB:WAV:TAG? 'CONTROL LENGTH'

queries the length of the control list.
Response: '444"'

Usage: Setting only

{LEVEL OFFS: RMSOffset_dB,PeakOffset_dB}
(recommended for waveforms)

The tag determines the level of the ARB signal in the waveform file. The offset levels
define the offset of RMS and peak value relative to the 16-bit full scale modulation (-32767
to + 32767) = 0 dB.
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Setting parameters:

RMSOffset_dB Defines the RMS level offset of the signal relative to full scale ARB
signal in the WAVEFORM tag. The offset is defined in ASCII float
format. The value is always positive.

A 3dB value indicates that the RMS level of the signal is 3 dBs
below the full scale.
full scale = max. amplitude of vector of I/Q samples = |S,q/max =

sqrt(12+Q2)max = 0 dB

PeakOffset_dB Defines the peak level offset of the signal relative to full scale for
the ARB signal in the WAVEFORM tag. The offset is defined in ASCII
float format.

The value usually equals 0 dB as in the majority of cases the 1/Q
samples (signed 16-bit integer values) are modulated to full scale:
Full scale = 0 dB = max. amplitude of vector of I/Q samples = |
Siglmax = sqrt(I>+Q?)max = (21%)-1 = 32767.

A positive PeakOffset dB value indicates that a headroom to
full scale is provided when generating the waveform. A negative
PeakOffset_dB value indicates that overrange is likely for some
samples, i.e. clipping might occur.

The crest factor can be calculated from the two values as follows:
Crest Factor = |PeakOffset dB - RMSOffset dB|

Example: {LEVEL OFFS: 3.45,2}
BB:ARB:WAV:TAG? 'LEVEL OFFS'
queries the content of the LEVEL OFFS tag of the selected wave-
form file.
Response: 3.45,2
the level of the waveform is below full scale, clipping will not occur.

Usage: Setting only

{SAMPLES: Samples}

(recommended for waveforms)

The tag contains the number of I/Q samples in the waveform in ASCII format.

On multi segment waveforms, this tag contains the total I/Q samples of all segments.

Example: {SAMPLES: 4333}
BB:ARB:WAV:TAG? 'SAMPLES'
queries the content of the SAMPLES tag of the selected waveform

file.
Response: '4333'

the waveform contains 4333 I/Q samples.

Usage: Setting only

{[TRACE] LIST [#]: Pos0:Val0;Pos1:Val1;...Posx:Valx;...PosN-1:VaIN-1}

(mandatory for control lists / optional for waveforms)
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The tag contains the data for the marker and control signals in the control list or the marker
signals of ARB waveforms. To select which of these signals is defined, [TRACE] and the
associated number are used. For ARB waveforms it is only meaningful to define marker
signals (on ARB multi segment waveforms these tags will be ignored).

Setting parameters:

[TRACE] Specifies the name of the marker or control signal.
You may choose from the following names:
MARKER; BURST; LEVATT; CW MODE; HOP, MAP

[#] Specifies the number in the case of control signals and marker
signals with the same name. There is a choice between 4 markers
and 3 LEVATT signals. Lines LEVATT 1 and 2 are needed for
internal purposes and should not be used.

Pos Specifies in ASCII format the number of the position in the
sequence, with effect from which the binary state of the marker or
of the control signal changes from 0 to 1 or from 1 to 0.

Val Specifies the binary state of the marker or of the control signal {0;
1} from Pos, to Pos,. exclusive in ASCII format.

Example: {MARKER LIST 1: 0:0;10:1;20:0;30:1}
BB:DM:CLIS:TAG? 'MARKER LIST 1°'
queries the content of the MARKER LIST 1 tag of the selected
control list file.
Response: '0:0;10:1;20:0;30:1"
the marker setting for samples 0 to 9 = 0 (low), for 10 to 19 =1
(high) and for 20 to 29 = 0. From sample 30 onward the marker
setting = 1.

Example: {LEVATT LIST 1: 0:0;10:1;20:0;30:1}
BB:DM:CLIS:TAG? 'LEVATT LIST 1°'
queries the content of the LEVATT LIST 1 tag of the selected
control list file.
Response: '0:0;10:1;20:0;30:1"
level attenuation applies to data values 10 to 19 (high) and from
data value 30 onward.

Usage: Setting only

{WAVEFORM-Length: #/0Q0I1Q1...1xQx...IN-1QN-1...}
(mandatory for waveforms)
The tag contains the actual waveform data or multi segment waveform data (1/Q stream).

Use the TYPE tag to define wheather the waveform file contains a normal waveform or
a multi segment waveform.

The following figure shows the prinziple of multi segment work mode.
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Waveforma#1

Resulting Multi Segment Waveform (".inf_mswv)

Waveform#2 Segment#1 Segment#2 Segment#3

Input Waveforms

Waveform#3 Segment switching
(e.g. “.wvs) .
Output signal (*.wv)

Setting parameters:

Length Specifies the number of bytes in a WAVEFORM tag and is calculated
as follow:
Length = Number of I/Q pairs * 4 (2 bytes perland?2
bytes per Q value) + 1 byte (the length of the #)

IxQx IxQx... represents binary data (16-bit signed integer in 2's com-
plement notation) containing the | and Q component alternately
and starting with the | component. Each component consists of
two bytes in Little endian format representation, i.e least significant
byte (LSB) first.

The values of the two bytes in an | component and a Q component
are in the range 0x0 to OxFFFF (-32767 to +32767). This value is
transferred to the D/A converter.

This tag is also used to store multi segment waveforms. The 1/Q
streams of the individual waveforms are directly concatenated to
one collectively waveform 1/Q stream.

The number of segments and the start offset and length of the
individual segments inside the total waveform I/Q stream is deter-
mined by the additional tags MWV _SEGMENT_COUNT,
MWV_SEGMENT_START and MWV_SEGMENT_LENGTH.
Further Mwv_SEGMENT_. .. tags are also available, i.e. for level
and clock information etc.

Example: One segment waveform
{WAVEFORM-401 :#Io,Q0,|1,Q1,|2,Q2,...|991Q99}
100 1/Q pairs with 4 bytes each are transmitted - none multi seg-
ment

|
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Example: Multi segment waveform
{WAVEFORM-1201:

#IO,SeQOrQO,SeQOs |1,SegOvQ1 ,Seg0s--- I99,SegOsQ99,SeQOs IO,Seg1 vQO,Seg‘I ’ I1,Seg1 ’

Q1 segtr--- 11995691, Q199 561}
2 segments: segment 0 with 100 1/Q pairs; segment 1 with 200 |/
Q pairs. Each 1/Q pair consist of 2*16 bit = 4 bytes

Usage: Setting only

{MWV_SEGMENT_COUNT: NumOfSeg}
(mandatory for multi segment waveforms)

The tag contains the number of segments in the multi segment waveform in ASCII integer

format.
Example: {MWV_SEGMENT COUNT: 2}

Multi segment waveform with 2 segments
Usage: Setting only

{MWV_SEGMENT_LENGTH: SamplesSeg0, SamplesSeg1, ..., SamplesSegN-1}
(mandatory for multi segment waveforms)

The tag contains a list of I/Q sample lengths for every segment in the multi segment
waveform in ASCII integer format.

Example: {MWV_SEGMENT LENGTH: 100,200}
2 segments: 100 samples in segment 0 and 200 samples in seg-
ment 1.

Usage: Setting only

{MWV_SEGMENT_START:
SampleStartOffsetSeg0, SampleStartOffsetSeg1, ..., SampleStartOffsetSegN-1}

(mandatory for multi segment waveforms)

The tag contains a list of I/Q sample start offsets for every segment in the multi segment
waveform in ASCII integer format.

Example: {MWV_SEGMENT START: 0,100}
2 segments with 100 samples in segment 0 and 200 samples in
segment 1.

Sample start offset of first segment 0 is 0 samples, start offset of
next segment 1 is the sample length of segment 0 = 100 samples.

Usage: Setting only

{MWV_SEGMENT_CLOCK_MODE: Mode}

(mandatory for multi segment waveforms)
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The tag contains a string in ASCII format which supplies the clock rate mode, that was
used for calculation of the multi segment output waveform.

The tag CLOCK contains always the highest clock rate of all segments.
The tag MWV_SEGMENT CLOCK contains the clock rates of the individual segments.

Setting parameters:

Mode UNCHANGED
The segments may have different clock rates.
During the multi segment calculation, the clock rates of all individ-
ual original waveforms were taken over unchanged in the seg-
ments of the multi segment output waveform (no software resam-
pling is done).
If the segments have different clock rates, there are some restric-
tions on signal output, i.e. switching per external trigger and seam-
less switching between segments is not possible.
If all segments have already an identical clock rate, this mode is
usually set to HIGHEST.

HIGHEST

All segments have an indentical clock rate, which is the highest
clock rate of all original waveforms.

If an individual original waveform has a lower clock rate, an
upsampling to the highest clock rate will performed on calculation
of the multi segment output waveform.

USER

All segments have an indentical clock rate, which is given by the
user.

Note: Only upsampling is allowed, no downsampling!

If an individual original waveform has a lower clock rate, an
upsampling to the user clock rate will performed on calculation of
the multi segment output waveform.

Example: {MWV_SEGMENT CLOCK MODE: UNCHANGED}
{MWV_SEGMENT CLOCK MODE: HIGHEST}
{MWV_SEGMENT CLOCK MODE: USER}

Usage: Setting only

{MWV_SEGMENT_CLOCK: ClockSeg0, ClockSegt1, ..., ClockSegN-1}
(mandatory for multi segment waveforms)

The tag contains a list of clock frequencies for every segment in the multi segment wave-
form in ASCII floating point format.
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Example: {MWV_SEGMENT CLOCK: 100e6,80e6}
2 segments: clock of segment 0 is 100 MHz, clock of segment 1
is 80 MHz.

Note: If the segments have different clock frequencies, there are
some restrictions on signal output, i.e. seamless switching
between segments is only possible, if all segments have the same
clock frequency. Software resampling (upsampling) can be used
to bring all segments to the same clock.

Usage: Setting only

{MWV_SEGMENT_LEVEL_OFFS:
RMSOffs_dBSg0,PeakOffs_dBSg0, ..., RMSOffs_dBSgN-1, PeakOffs_dBSgN-1}

(mandatory for multi segment waveforms)

The tag contains a list of level pairs in ASCII floating point format, one pair for every
segment in the multi segment waveform. The first value of a level pair defines the rms
offset and the second value the peak offset relative to the 16-bit full scale modulation
(-32767; + 32767) = 0 dB. The meaning of one level value pair is the same as in the
LEVEL OFFS tag for normal waveforms.

Example: {MWV_SEGMENT LEVEL OFFS: 3.0,0.0,6.0,0.0}
2 segments: RMS level of segment 0 is 3dB below full scale; RMS
level of segment 1 ist 6dB below full scale. Peak level of both seg-
ments is 0 dB full scale.

Usage: Setting only

{MWV_SEGMENT_FILES:
“FileNameSeg0.wv”, “FileNameSeg1.wv”, ..., “FileNameSegN-1.wv’’}

(optional for multi segment waveforms)

The tag contains a list of file names for every segment in the multi segment waveform in

ASCII format.

Example: {MWV_SEGMENT FILES: “d:\waveforms\sine.wv”, “d:
\waveforms\rect.wv”}

Usage: Setting only

{MWV_SEGMENTx_COMMENT: text}
(optional for multi segment waveforms)

The tag contains a user comment for a specific segment x = [0...NumOfSeg-1] in the
multi segment waveform in ASCII format.

Example: {MWV_SEGMENT1 FILES: segment 1 contains a QPSK
signal.}
Usage: Setting only
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{CONTROL LIST WIDTH4—-Length: #m0m1...mx...mM-1}
(optional for waveforms and multi segment waveforms)

The tag contains a binary marker element stream, which will be given out synchronously
to the I/Q sample sequence. One marker element mx consists of 4 bit, which are assigned
to the 4 possible marker lines of the instrument (one bit per marker line). One 4 bit marker
elements is needed for every I/Q sample in the WAVEFORM tag - so the number of marker
elements M should be equal to the number of I/Q samples. The CONTROL LENGTH tag
has to contain the number of all marker elements M.

MSE 7 Byte LSE 1

Marker element m, Marker element my.q
{synchronous to I/Q Sample x) (synchronous to [/Q Sample x+1)

Marker &4 | Marker 3 | Marker 2 | Marker 1 | Marker 4 | Marker 3 | Marker 2 | Marker 1

Fig. 7-1: Marker element in 4-bit binary format bit order

For standard waveforms the MARKER LIST x tags are a more compact way to define
markers, but in prinziple this CONTROL LIST WIDTH4 format can also be used instead
of the MARKER LIST x tags.

For multi segment waveforms this CONTROL LIST WIDTH4 formatis required for marker
definition. The binary marker streams of the individual segments are directly concaten-
ated (without any gap) to one collectively marker stream.

Setting parameters:

Length Defines the number of bytes in the CONTROL LIST WIDTH4 tag
in ASCII Format and is calculated as follow:
Length = Size of "#" (1 byte) + Number of marker elements m, *
(4 bit) / (8 bits/byte)
The value is rounded up for byte alignment.

mx Marker element in 4-bit binary format.

Example: {CONTROL LIST WIDTH4-51: #mgm,...m,...mgg}
100 marker elements, each marker element with 4 bits

Usage: Setting only

7.2.2 How to Create a Waveform Manually

This section provides an example on how to create a waveform manually. The provided
example uses a sine function in the | channel and a cosine function in the Q channel,
each with 20 points. The sine and cosine values are calculated by a short program written
in the programming language C (see example "C-program for creating a waveform file"
on page 183). They are stored in the file STCO. txt. The decimal values in SICO. txt
are normalized such that they are between —1.0 and +1.0. The data is consecuently
converted into binary format. The appropriate manadtory tags are added and the data is
packed into the WAVEFORM tag. As result, the waveform file SICO.wv is generated.
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This example follows the general principle of creating of a waveform manually. The
figure 7-2 illustrates this general workflow.

SIC0.cpp
HnelisEe srdafe, "

Calculate D conver D agg Tags D create
land GQualbes —* inobinary  — (mandatory/ —  waveform
format optionaly) file
SIC0.bn T

BICD Wy
TY¥PE: SMll=HWW, 07

(| walies L valuas]:

Fig. 7-2: Principle of creating a wavefrom manually

The following steps outline how to create the waveform file STCO.wv:

1. Calculate the sine and cosine values, e.g. use the STCO. cpp program.

The result is stored in the file SICO. txt.

000000 1.000000
.308017 0.8951057
.587785 0.803%017
.808017 0O.587785
.951057 0.309017
000000 -0.000000
.951057 -0.309017
.808017 -0.587785
.587785 -0.803%017
.308017 -0.951057
-0.000000 -1.000000
-0.308017 -0.8951056
-0.587785 -0.809017
-0.808017 -0.587785
-0.5851056 -0.309017

L O e T e I I S e e Y e Y I o

-1.000000 O.000000
-0.5851056 0.309017
-0.808017 O.587785
-0.587785 0.8209017
-0.308017 0.851057

Fig. 7-3: Contents of SICO.txt: first column Sine (l), second column Cosine (Q)

2. Convert the values from the file SICO. txt into binary format consisting of 16-bit
signed integer numbers. The numeric range between —1.0 and +1.0 corresponds to
the modulation range of the waveform 16-bit D/A converter of -32767 to +32767.
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+1.0 > 32767 -> = O0x7FFF
0.0 -> 0-> = 0x0000

-1.0-> -32767 -> = 0x8001

The figure 7-4 shows the calculation and conversion steps. The highlighted columns
contain the resulting | and Q values represented in Little endian format.

S | d |': uant,dec |qnm' e Q': uant, dec Qq“antlm

T < 36090+ n| = SiN(CeQ) (=TSt E.\l;:::fo?nmdlﬁal; @ =cos(deg) =1"FS Quanrex Enl:::r:aefo?nmdlﬁalg

=@ representation) =12 representation)

0 0 0.000000 0 0000 0000 Iy 1.000000 32767 TFFF FF7F Qg
1 18 0.309017 10126 2T8E gE2T 0.951057 31163 T9BB BETY
2 36 0.587785 19260 4B3C 3C4B 0.809017 26509 678D 8067
3 54 0.809017 26509 6780 8067 0.587785 19260 4B3C 3C4B
4 72 0.951057 31163 T9BB BETY 0.309017 10126 2T8E BE27
5 90 1.000000 32767 TFFF FFTF 0.000000 0 0000 0ooo
6 108 0.951057 31163 T9BB BETY -0.309017 -10126 Darz 7208
I 126 0.809017 26509 678D 8067 -0.587785 -19260 B4C4 C4B4
8 144 0.587785 19260 4B3C 3C4B -0.809017 -26509 9873 7398
9 162 0.309017 10126 27T8E BE27 -0.951057 -31163 8645 4586
10 180 0.000000 0 0000 0ooo -1.000000 -32767 8001 0180
1 198 -0.309017 | 10126 Dar2 7208 -0.951057 -31163 8645 4586
12 216 -0.587785 | -19260 B4AC4 C4B4 -0.809017 -26509 9873 7398
13 234 -0.809017 | -26509 9873 7398 -0.687T85 -19260 B4C4 C4B4
14 252 -0.951057 | -31163 8645 4586 -0.309017 -10126 Darz 7208
15 270 -1.000000 | -32767 8001 0180 0.000000 0 0000 0ooo
16 288 -0.951057 | -31163 G645 4586 0.309017 10126 2T8E BE2T
17 306 -0.809017 | -26509 9873 7398 0.587785 19260 4B3C 3C4B
18 324 -0.687785 | -19260 B4C4 C4B4 0.809017 26509 6780 8067
19 342 -0.309017 | 10126 Dar2 7208 0.951057 31163 7968 BETY

Fig. 7-4: | and Q values calculation and conversion

3. Use an ASCII editor which is able to handle binary data and create and add the
mandatory tags, the TYPE, the CLOCK and LEVEL OFFS before this binary data set
can be further processed.

An example of the s1C0O.wv file contents could be:

{TYPE: SMU-WV, 0} {CLOCK: 10e6}{LEVEL OFFS: 3.010300,0.000000}
000OFF7F8E27BB79 ... 72D8BB79

To simplify the example, the checksume is set to 0, i.e. the instrument does not eval-
uate a checksum.

Tip: The tags TYPE, CLOCK, LEVEL OFFS and WAVEFORM are mandatory for each
waveform. All other tags are optional and can be inserted after the TYPE tag in arbi-
trary order.

4. Pack the binary data into a WAVEFORM tag with the described structure.
{WAVEFORM-Length: #I0Q0I1Q1I202 ... InQn}
e calculate the Length
Length = Number of 1/Q pairs * 4 + 1 = 20*4 + 1 = 81 bytes
e place the string {WAVEFORM-81: # at the beginning of the data set
e place the symbol } at the end of the data set

The contents of the waveform file STCO . wv for 20 I/Q pairs is now ready for operation
and reads:

]
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{TYPE: SMU-WV,O0}

{CLOCK: 10e6}

{LEVEL OFFS: 3.010300,0.000000}

{WAVEFORM-81:#I0Q0I1Q1...InQn}

Note: There is no readable representation for binary values in this document. This is
why we use the sequence T0Q0T1Q1. . .InQn to characterize the binary code in the
present example.

The following figure shows this waveform in a data editor.

< SICDWY X
]

00000000h: 7B 54 59 50 45 34 20 53 4D 55 2D 57 56 2C 30 7D ; {TYPE: SHU-WV,0} =
DO00O010h: 7B 43 4C 4F 43 4B 34 20 31 30 65 36 7D 7B 53 41 ; {CLOCK: 1D=6}{Sl
0O00000ZO0h: 4D 50 4C 45 53 34 20 32 30 7D 7B 4C 45 56 45 4C ; MPLES: 20} {LEVEL
00000030h: 20 4F 46 46 53 34 20 33 2E 30 31 30 33 30 30 2¢ ; OFFS: 3.010300,
DO000040k: 30 2E 30 30 30 30 30 307D TEQS7 41 56 45 46 4F ; 0.000000} { WAVEFO
D00DO0S0R: 52 8E 27 BB 79 3C :; RM-8L:#..y0%'»y<
00000060h: 4B BD 67 8D 67 3C 4B BE 79 SE 27 FF 7F 00 00 BE ; KOgOg<K»y2'§0..»
DO00O070R: 79 72 D8 8D 67 C4 B4 3C 4B 73 98 SE 27 45 86 00 ; yroOgl <Ks"I'Et.
0O000080k: 00 O1 80 72 DS 45 ©6 C4 B4 73 98 73 98 C4 B4 45 ; ..Sr@Eti's"s"i'E
00000090h: 86 72 DS 01 80 00 00 45 86 SE 27 73 98 3C 4B €4 ; tro.€..EtZ's"<Ki
DO00000a0h: E4 8D 67 72 DS BB 79 7D : "OgeE@sy)

-
| | 3

Example: C-program for creating a waveform file

C-program S1CO. cpp for creating the file STCO. txt containing 20 sine and cosine pairs,
converting them into binary data and creating the waveform file ST1CO.wv.

// SICO.cpp

// Defines the entry point for the console application

#include "stdafx.h"
#include <stdlib.h>
#include <stdio.h>

#include <math.h>

int tmain(int argc, _TCHAR* argvl[])
{
const unsigned int samples = 20;
const float pi = 3.141592654f;

int i;

// SICO.txt
// Creating the file SICO.txt containing 20 sine and cosine pairs
float grad, rad;
FILE *fp;
fp = fopen("SICO.txt", "w");
if (fp == 0)
return;
for (i=0; i<samples; i++)
{
grad = (360.0f / (float)samples) * (float)i;
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rad = grad * (pi / 180.0f);

fprintf (fp, "%f %$f\n", sin(rad), cos(rad));
}
fclose (fp);

// SICO.wv
// Generating a binary data set from the I/Q pairs in the file SICO.txt
// and storing the result to file SICO.wv
FILE *fp sour, *fp dest;
float i float, g float;
unsigned short i usint, g usint;
fp sour = fopen("SICO.TXT", "rt");
if (fp_sour == 0)
return -1;
fp dest = fopen("SICO.WV", "wb");
if (fp_dest == 0)
{
fclose (fp_sour) ;
return -1;
}
// Write required tags to waveform file
fprintf (fp_dest, "{TYPE: SMU-WV,0}");
fprintf (fp_dest, "{CLOCK: 10e6}");
fprintf (fp _dest, "{SAMPLES: %d}", samples);
// RMS, Peak
fprintf (fp_dest, "{LEVEL OFFS: %f,%f}", -1.0f * 20.0f * 1loglO(1.0f/sqrt(2.0f)), 0.0f);
fprintf (fp dest, "{WAVEFORM-%d:#", (samples * 4) + 1);
for (i=0; i<samples; i++)
{
// Read I1/Q pair from ASCII file
if (fscanf (fp sour, "%f %f", &i float, &g float) == EOF)
break;
// Convert I/Q pair to unsigned short
i usint = (unsigned short)floor((i_float * 32767.0) + 0.5);
g_usint = (unsigned short) floor ((g_float * 32767.0) + 0.5);
// Write converted I/Q pair to waveform file
fwrite(&i usint, 2, 1, fp dest);
fwrite(&q usint, 2, 1, fp dest);
}
fprintf (fp_dest, "}");
fclose (fp_dest) ;
fclose (fp_sour) ;
return 0;

}

7.2.3 Creating an ASCII C-List Manually

When you create the C-list in the editor, as shown in the figure, you get an ASCII file with
the extension *.dm_igc (see the example C-List ASCII File).

|
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r—Configure Control Signals — Select Ramp to edit
Marker 1 2 - I
i ]

Marker 2 3 - [
Marker 3 v - [l
arker 4 v I
Burst Gate -
Level Attenuation -

CW Mod
i
w
= |IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIII
Total List Length 0 100 200 300 400 500 600 700 800 Position / Symbol
Lengthl 1000
Marker 1 Cursor Z00m Save
Preset Type Imldown vl Position| 605 Zoom In | Save |
Preset | Edit Tahle...l \ﬁsihlel 150 Save is... |

Fig. 7-5: Representation in the C-List Editor

Example: C-List ASCII File
C-List in ASCII format, corresponding to C-List editor figure 7-5:

{TYPE:SMU-CL} {COPYRIGHT:2003 Rohde&Schwarz SMU} (DATE:2011-07-19;14:58:44}
{HOP LIST:0:0;498:1;506:0}{CW MODE LIST:0:0;380:1}{LEVATT LIST 1:0:0;464:1}
{BURST LIST:0:0;122:1;270:0;582:1;924:0}

{MARKER LIST 4:0:0;706:1;764:0) {MARKER LIST 3:0:0;530:1;633:0}

{MARKER LIST 2:0:0;350:1;457:0}{MARKER LIST 1:0:0;108:1;160:0}

{CONTROL LENGTH:1000}

The tags to the traces in the C-List editor are:

e HOPLIST

e CW MODE LIST

e L|EVATTLIST 1

e BURSTLIST

e MARKERLIST 4

e MARKERLIST 3

e MARKER LIST 2

e MARKER LIST 1

e CONTROL LENGTH

CONTROL LENGTH defines the periodicity of the total C-List. The remaining tags define

the individual markers or control traces in a combined state/starting time way within the
C-List period.

If you want to write an ASCII C-List directly without using the C-List editor, a special syntax
has to be taken into account:

e The tag and the following [state: start time]-pairs are separated by a colon ":".
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e The [state: start time] pairs in turn are separated by semicolons ";".
e The list state can be either 0 or 1.
e The time unit is the simple period.

Example:
"CW MODE LIST 0:0;380:1" for a CW trace:

The list status starts at time 0 with 0, and at time point 380 symbol periods after start, it
changes to 1.

With the commands BB: DM:CLISt: ... you can also generate control lists in binary
fomat, if required. See chapter 7.8.2, "DM Lists", on page 249.

7.3 MMEMory Subsystem

The MMEMory subsystem (Mass Memory) contains the commands for managing files
and directories as well as for loading and storing complete instrument settings in files.

The various drives can be selected using the "mass storage unit specifier " <msus>. The
internal hard disk is selected with D: \, and a memory stick which is inserted at the USB
interface is selected with E: \. The resources of a network can also be selected with
<msus> in the syntax of the respective network, e.g. using the UNC format (Universal
Naming Convention): \\server\share.

The default drive is determined using the command MMEMory :MSIS <msus>.

The C: drive is a protected system drive. This drive should not be accessed. Recon-
struction of the system partition will not be possible without loss of data.

Use the command : sYSTem:MMEMory: PATH: USER? to query the path of the directory
for user-defined data.

O

7.3.1 File Naming Conventions

To enable files in different file systems to be used, the following file naming conventions
should be observed.

The file name can be of any length and no distinction is made between uppercase and
lowercase letters.

The file and the optional file extension are separated by a dot. All letters and numbers
are permitted (numbers are, however, not permitted at the beginning of the file name). If
possible, special characters should not be used. The use of the slashes "\" and "/" should
be avoided since they are used in file paths. A number of names are reserved for the

]
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operating system, e.g. CLOCKS, CON, AUX, COM1...COM4, LPT1...LPT3, NUL and
PRN.

In the R&S Signal Generator all files in which lists and settings are stored are given a
characteristic extension. The extension is separated from the actual file name by a dot
(see chapter 7.3.2, "Extensions for User Files", on page 187 for an overview of the file
types).

The two characters "*" and "?" function as "wildcards", meaning they are used for select-
ing several files. The "?" character represents exactly one character, while the "*" char-
acter represents all characters up to the end of the file name. "*.*" therefore stands for
all files in a directory.

When used in conjunction with the commands, the parameter <file name> is specified
as a string parameter with quotation marks. It can contain either the complete path
including the drive, only the path and the file name, or only the file name. The file name
must include the file extension. The same applies for the parameters

<directory name>and <path>.

Depending on how much information is provided, either the values specified in the
parameter or the values specified with the commands MMEM: MSIS (default drive) and
MMEM: CDIR (default directory) are used for the path and the drive settings in the com-
mands.

Before the instrument settings can be stored in a file, they have to be stored in an inter-
mediate memory using common command *SAV <number>. The specified number is
subsequently used in the : MMEMory: STORe : STATe command. Also, subsequently to
loading a file with instrument settings with command : MMEMory : LOAD: STATe, these
settings have to be activated with the common command *RCL <number>.

7.3.2 Extensions for User Files

The following table lists all available file extensions for user files.

Table 7-1: List of the automatically assigned file extensions in the instrument

Function/Digital List type Contents File suffix
Standard

Instrument State Settings Instrument settings *.savrcl
Import Settings Settings Settings * _import
"Arbitrary Waveform | Waveform ARB waveforms * WV
Generator"

ARB multi segment waveforms

Waveform ARB multi carrier settings *.arb multcary

Configuration | Configuration file for creation of multisegment *.inf mswv

data ARB waveforms
Play List ARB Sequencing List * . wvs
"DM" Data List Digital modulation data *.dm_iqgd

*.tdm
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Function/Digital List type Contents File suffix
Standard
Control List Data to control digital modulation *.dm iqgc
Settings Digital modulation settings * . dm
User Standard | Digital modulation user standard *.dm stu
User Mapping | Digital modulation user mapping * . vam
User Filter Digital modulation user filter *.vaf
"GSM/EDGE" Settings GSM/EDGE settings *.gsm
Slot User-defined slot data *.gsm_slu
Frame User-defined frame data *.gsm_fu
Slot Higher symbol rate slot *.gsm_hslu
Frame Higher symbol rate frame *.gsm_hfu
"Bluetooth" Bluetooth Set- | Complete setting of the Bluetooth menu *.bto
tings
"TETRA" TETRA Set- Complete setting of the TETRA menu * . tetra
tings
"3GPP FDD" Settings Complete setting of the 3GPP (FDD) menu *.3g
Settings Channel coding enhanced DPCH channels *.3g _ccod dl g
(downlink)
Settings Channel coding enhanced DPDCH channels *.3g ccod ul
(uplink)
"CDMA2000" Settings Complete setting of the CDMA2000 menu * . cdma2k
"TD-SCDMA2000" | Settings Complete setting of the TD-SCDMA2000 menu | *.tdscdma
Settings Test Model for TD-SCDMA2000 *_tdtmd
1xEV-DO Settings Complete setting of the 1xEV-DO menu * _evdo
"IEEE 802.11 Settings Complete setting of the IEEE 802.11 WLAN * . wlan
WLAN" menu
"IEEE 802.11 n Settings Complete setting of the IEEE 802.11n WLAN * . wlann
WLAN" menu
Settings Beamforming data * . omf
"IEEE 802.16 Settings Complete setting of the IEEE 802.16 WiMAX * wimax
WiMAX" menu
"EUTRA/LTE" Settings Complete setting of the EUTRA/LTE menu *.eutra
Settings TDD Settings *.lte tdd
Settings User-defined IQ-File * . iqw
"GNSS" Settings Complete setting of the GNSS menu * . gps

*.galileo

*.glonas
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Function/Digital List type Contents File suffix
Standard
Settings Almanac Settings * . txt
*.alm
*.al3
*.agl
Settings Waypoints File * . txt
Settings Generated Almanac File *rs_al
*.rs_yuma
Settings lonospheric File *.rs _ion
Settings Navigation Data *.rs _nav
Settings UTC File *.rs utc
*.rs_acq
"DVB" Settings Complete setting of the DVB menu *.dvb
Settings DVB Transport Stream *.gts
*.ts
*.trp
"DAB/T-DMB" Settings Complete setting of the DAB/T-DMB menu * . dab
Settings DAB ETI Files *.eti
*.xeti
NFC Settings Complete setting of the NFC menu *.nfc

7.3.3 Examples

In these examples, the current instrument setting is stored in the file test1.savrclin
the directory user.

Storing and Loading Current Settings

1.

Store the current setting in an intermediate memory with the number 4. This setting
can be called using command *RCI, and the associated number of the memory, e.qg.
*RCL 4.
*SAV 4

To store the settings in a file in a specific directory, specify the complete path.
MMEM:STOR:STAT 4,"D:test.savrcl"

To store the settings in a file in the default drive, set the default drive and specify only
the file name.

MMEM:MSIS 'D:'*SAV 4

MMEM:STOR:STAT 4, "test.savrcl"

Load the file test.savrcl in the user directory.
MMEM:LOAD:STAT 4, 'D:test.savrcl'
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5. Activate the instrument setting of the file test.savrcl.
*RCL 4

Working with Files and Directories

1. Read out all files in the specified directory.
MMEM:CAT? 'E:user'

Response: 127145265,175325184, "test,DIR,0", "temp, DIR,
0", "readme.txt,ASC,1324","state.savrcl, STAT,
5327","waveform.wv,BIN,2342"

the directory E : user contains the subdirectories test and temp as well as the files
readme. txt, state.savrcl and waveform.wv which have different file types.

Tip: To query only the subdirectories of the current or specified directory, perform:
MMEM:DCAT? 'E:user'

Response: "test', 'temp'

To query only the number of subdirectories in the current or specified directory, per-
form:

MMEM:DCAT: LENG? 'E:user'

Response: 2

2. To query the number of files in the current or specified directory, perform:
MMEM:CAT:LENG? 'E:user'

Response: 3

3. Create a new subdirectory for mass memory storage in the specified directory.
MMEM:MDIR 'E:user/new'

4. Copy the file state to a new file.
MMEM:COPY 'D:state.savrcl', 'E:new'

5. Rename the file state.
MMEM:MOVE 'state.savrcl', 'state new.savrcl'

6. Remove the test directory.
MMEM:RDIR 'E:test'

7.3.4 Remote Control Commands
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:MMEMory:CATalog? <path>

Returns the content of the current or a specified directory.
Query parameters:

<path> string

String parameter to specify the directory. If the directory is omitted,
the command queries the content of the current directory, queried
with MMEM: CDIR command.

Return values:
<path> <used_memory>,<free_memory>,<file_name> <file_entry>,...

<used_memory>
Total amount of storage currently used in the directory, in bytes.

<free_memory>

Total amount of storage available in the directory, in bytes.
<file_entry>

All files of the directory are listed with their file name, format and

size in bytes.
Example: See "Working with Files and Directories" on page 190.
Usage: Query only

:MMEMory:CATalog:LENGth? <path>
Returns the number of files in the current or in the specified directory.

Query parameters:
<path> string

String parameter to specify the directory. If the directory is omitted,
the command queries the content of the current directory, queried
with MMEM : CDIR command.

Return values:

<count> Number of files
Example: See "Working with Files and Directories" on page 190.
Usage: Query only

]
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:MMEMory:CDIRectory <Cdirectory>

Changes the default directory for mass memory storage. The directory is used for all
subsequent MMEM commands if no path is specified with them. Itis also possible to change
to a higher directory using two dots ".." .

Setting parameters:

<Cdirectory> <directory_name>
Example: See "Working with Files and Directories" on page 190.
Usage: Setting only

SCPI confirmed

:MMEMory:COPY <file_source>[,<file_destination>]

Copies an existing file to a new file. Instead of just a file, this command can also be used
to copy a complete directory together with all its files.

It is also possible to specify the path using another parameter. The command is:
MMEMory:COPY
<file source><msus_source>[,<file destination>,

<msus_destination>]

Setting parameters:
<file_source> string

String parameter to specify the name of the file to be copied.

If <destination> is not specified, <source> is copied to the
MMEM:MSIS drive and the MMEM: CDIR directory. Files which
already exist with the same name in the destination directory are
overwritten without an error message.

Itis also possible to specify the path using another parameter. The
command is: MMEMory : COPY

<file source><msus_source>[,<file destination>,
<msus_destination>]

file_destination string
String parameter to specify the name of the new file. If no file des-
tination is specified, the source file is copied to the current direc-
tory, queried with the MMEM: CDIR command. Files which already
exist with the same name in the destination directory are overwrit-
ten without an error message.

Example: See "Working with Files and Directories" on page 190.

Usage: Event
SCPI confirmed
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:MMEMory:DATA <file_name>[,<binary block data>]
:MMEMory:DATA? <file_name>

Writes the block data <binary block data> to the file identified by <file_name>. The IEC/
IEEE-bus terminator should be set to EOI in order to ensure correct data transfer.

The associated query command transfers the specified file from the instrument to the
IEC/IEEE bus and then on to the control computer. It is important to ensure that the
intermediate memory on the control computer is large enough to take the file. In this case,
the setting for the IEC/IEEE-bus terminator is irrelevant. This command can be used to
read/transfer stored instrument settings or waveforms directly from/to the instrument.

Parameters:
<file_name> String parameter to specify the name of the file.

Setting parameters:

<binary block data> #<number><length entry><block data>
# always comes first in the binary block
<number> the first digit indicates how many digits the subsequent
length entry has
<length entry> indicates the number of subsequent bytes
<binary block data> binary block data for the specified length.

Example: MMEM:DATA 'TEST1.WV', #3767<binary data>
writes the block data to the file test1.wv.
The digit "3" indicates a length entry of 3 digits; the digits "767"

indicate a length of the binary data in bytes.
MMEM:DATA? 'TEST1.WV'

sends the data of the file Test1.wv from the instrument to the
controller in the form of a binary block.

:MMEMory:DCATalog?
Returns the subdirectories of the current or specified directory.

Query parameters:

<path_name> String parameter to specify the directory. If the directory is omitted,
the command queries the content of the current directory, queried
with MMEM: CDIR command.

Return values:
<Dcatalog> <file_entry>

Names of the subdirectories separated by colons. The first two
strings are related to the parent directory.

Example: See "Working with Files and Directories" on page 190.

Usage: Query only

:MMEMory:DCATalog:LENGth? [<path_name>]

Returns the number of subdirectories in the current or specified directory.
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Query parameters:

<path_name> String parameter to specify the directory. If the directory is omitted,
the command queries the contents of the current directory, to be
queried with MMEM: CDIR command.

Return values:
<file_entry_count>  Number of parent and subdirectories.

Example: See "Working with Files and Directories" on page 190.

:MMEMory:DELete <Delete>
Removes a file from the specified directory.

Setting parameters:

<Delete> <file_name>
String parameter to specify the name and directory of the file to be
removed.

Example: See "Working with Files and Directories" on page 190.

Usage: Event

SCPI confirmed

:MMEMory:LOAD:STATe <SavRcIStateNumb>, <file_name>
Loads the specified file stored under the specified name in an internal memory.

After the file has been loaded, the instrument setting must be activated using an *RCL
command.

Setting parameters:
<SavRclStateNumb> Determines to the specific <number> to be used with the *RCL
command, e.g. *RCL 4.

<file_name> String parameter to specify the file name with extension
*.savrcl.

Example: See "Storing and Loading Current Settings" on page 189.
Usage: Setting only

:MMEMory:MDIRectory <directory_name>

Creates a new subdirectory for mass memory storage in the specified directory. If no
directory is specified, a subdirectory is created in the default directory. This command
can also be used to create a directory tree.

Setting parameters:
<directory_name> string

String parameter to specify the new directory.

Example: See "Working with Files and Directories" on page 190.
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Usage: Setting only

:MMEMory:MOVE <file_source>, <file_destination>

Moves an existing file to a new location or, if no path is specified, renames an existing
file.

It is also possible to specify the path using another parameter. The command is:
MMEMory : MOVE
file source,msus_source[, file destination, msus_destination]

Setting parameters:
<file_source> String parameter to specify the name of the file to be moved.

<file_destination> String parameters to specify the name of the new file.
Example: See "Working with Files and Directories" on page 190.

Usage: Setting only
SCPI confirmed

:MMEMory:MSIS <Msis>

The command sets the drive (or network resource in the case of networks) using msus
(MSIS = Mass Storage Identification String). This setting is effective for all MMEMory
commands where the drive is not explicitly specified in the parameter.

Parameters:
<Msis> string
*RST: D:\
Example: See "Storing and Loading Current Settings" on page 189.
Usage: SCPI confirmed

:MMEMory:RDIRectory <Rdirectory>

Removes an existing directory from the mass memory storage system. If no directory is
specified, the subdirectory with the specified name is deleted in the default directory.

Setting parameters:

<Rdirectory> string

String parameter to specify the directory to be deleted.
Example: See "Working with Files and Directories" on page 190.
Usage: Setting only

:MMEMory:STORe:STATe <savrcl_state_nr>, <file_name>

Stores the current instrument setting in the specified file.

|
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The instrument setting must first be stored in an internal memory with the same number
using the common command *Sav.

Setting parameters:
<savrcl_state nr> Corresponds to the specific <number> defined with the *sav
command, e.g. *SAV 4.

<file_name> String parameter to specify the file name with extension
*.savrcl.

Example: See "Storing and Loading Current Settings" on page 189.

Usage: Event

:SYSTem:MMEMory:PATH:USER?
Queries the user directory, i.e. the directory the instrument stores user files on.

Return values:
<PathUser> string

Example: :SYSTem:MMEMory : PATH: USER?
Response: "D:\"

Usage: Query only

7.4 Transmission Commands

This chapter contains the remote control commands to set waveform generation, instru-
ment configuration and transmission of the file containing the waveform.

:GENerate:WAVETOrM:DURGON?. . .uuuueieieieieeeeeeeeeeeeeeeeeererssssraaaeieseseeeseseseeseressssssrssnnnnns 197
:GENerate:WAVeform:OSAMPIING?....cuueeeeiiiieeeeeieee e et e eeeeetee e e e eeaeeeeseeteeeesssnaeeeesnaaaaens 197
:GENerate:WAVEfOrM:ISAMPIES?.....cccvuueeeeieeiieeeeeteeeeeeeteeeeeete e eesestaaeeseeteseessstaeesesraaaaens 197
(GENErate: WAV ETOrMISRATE?. .. ccieeteeeeeeeeeee et e et eetee e e e e eaae e e e renaeeeeeaaaeeesessnaeeerennneaens 198
AINSTrUMENTS:GPIB:ADDRESS. .....ueeitieeeee et e et e et e e et ee e et e e e eee e e e e e e e etaeeeeeaeeeeneeeees 198
ANSTIUMENEISINAME . ... .ottt e et e et e e e e e e e e e e e e e e e e eeaeernneeennnerenn 198
ANSTruments:REMOLE:CHANNEL. ... .ceuiii ettt e e e e e e e e e e e e e e ean 198
AINSTruments:REMOIEINAME. ....... it e et e e et e et e e e et e e e e et e e e s eeteseesennaeeeeananaaens 198
ANSTIUMENESISCAN . .. et ettt e ettt e e et e e e e et e e e e s eat e e eeeeat e eeseaaaneaeseasanseeeesnnnseersnnnnaeens 199
ANSTIrUMENES:SELECEARB. .. .citiieeiitieeee et e eee et eee ettt e e e e eetaeeesesbaseesessaeeeerssnnseeressanaaees 199
AINSTrUMENTS:SELECEVECTON. . i ittt ettt e e et e e e eee e e ee e e e ebeeeeaneeeennaaeeas 200
ANSTIUMENESITYPE . ... ettt e et e e e e e e eaae e e e e e e eaeeeean 200
ANSTrUMENTS:USBISERIAL. ... ettt et et e et e et e e e e e e e eeean 200
TTRANSMIEAUT O PATH. ..ttt et et e e e e e s e e e ean e sean e e et eeean e rnnneeeen 201
TTRANSIIE AU T O S T AT .t ettuuieeeeietiieeeeeettee e eeeetteieeeeetataeeeesetaaaaeeerestsaesentaaeaesesrnnaaneens 201
TTRANSIMIEICOMMENT . ... eeeeieteieeeeeitee e e ettt eeeee ettt s eeseetan e eessssaaaeeerestasaesentanseeeressnnaansens 201
TTRANSMItDESTINAION. ...cevtiieieeiiitieee e e ettt e e e et ee e e e e eeebeeeeeeeeeabaeeeeseesnneeeeerestanaaaaeens 201
"TRANSMIt:DESTINAtIONIIFILE. ...ceee et et e e e e e eas 201
"TRANSMIit:DESTINAtIONILFILE. .. .cee e et 202
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:GENerate:WAVeform:DURation?

Queries the signal duration in seconds of the available samples within the generated
waveform file. The value of this parameter is evaluated by parameter
GENerate:WAVeform: SAMPles.

Return values:
<Duration> float

Example: GEN:WAV:DUR?
queries the signal duration in seconds.

Usage: Query only

Manual operation: See "Total Signal Duration" on page 37

:GENerate:WAVeform:OSAMpling?

Queries the baseband oversampling factor. The value is determined by the content of
the generated waveform file. To adjust the oversampling rate, the corresponding param-
eters defined within the standards must be used, e.g. SOUR:BB:WLAN: FILT : OSAM.

Return values:
<Osampling> float

Example: GEN:WAV:0SAM?
queries the oversampling factor.

Usage: Query only

Manual operation: See "Oversampling Factor" on page 37

:GENerate:WAVeform:SAMPles?

Queries the number of available samples within the generated waveform file. It equals to
the | and respectively Q sample sequence length and is calculated as follow:

Number of Samples = Number of symbols * Oversampling factor

Return values:
<Samples> float

Example: GEN:WAV:SAMP?
queries the number of available samples.

Usage: Query only

Manual operation: See "Sample Rate (fc)" on page 37

Software Manual 1008.0858.42 — 10 197



R&S®WinlQSIM2 Remote Control Commands

Transmission Commands

:GENerate:WAVeform:SRATe?
Queries the sample rate in [Hz], where
Sampling Rate = Number of symbols * Oversampling factor.

Return values:
<Srate> float

Example: GEN:WAV:SRAT?
queries the sample rate.

Usage: Query only

Manual operation: See "Sample Rate (fc)" on page 37

:INSTruments:GPIB:ADDRess <Address>

Defines the GPIB addresses of the instruments in the device list.

Parameters:

<Address> <Address#1>,<Address#2>,...
Range: 1 to 30

Example: INST:GPIB:ADDR 8,9,10

sets the GPIB addresses of the first three devices in the list.

:INSTruments:NAME <Name>

Defines the symbolic name of the instruments in the device list.

Parameters:
<Name> <SymbName#1>,<SymbName#2>,...
Example: INST:NAME 'MYAFQ', '"MYOTHERAFQ', 'MYSMU'

Defines the symbolic name of the instruments in the device list.

:INSTruments:REMote:CHANnNel <Channel>

Defines the remote channels of the instruments in the device list.

Parameters:

<Channel> <Channel#1>,<Channel#2>,...
List of the remote channel (LAN | GPIB | USB) used by the indi-
vidual instruments

Example: INST:REM:CHAN USB, LAN, GPIB, LAN

Sets the hardware channels of the first four devices in the list.

:INSTruments:REMote:NAME <Name>

Defines the instrument (device) names of the instruments in the device list. The instru-
ment name of an instrument is used to access the instrument over the network.
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Parameters:

<Name> <InstrName#1>,<InstrName#2>, ...

Example: INST:REM:NAME
'RSAFQ100A1000001", "RSAFQ100A1000002",
'RSSMU200A1000025"

defines the network names of the three devices in the list.

:INSTruments:SCAN <Scan>

Triggers a scan function to search for instruments connected via one of the possible
interfaces, LAN, GPIB or USB.

Parameters:

<Scan> 0]1|OFF|ON

Example: INST:SCAN ON
starts a scan.
INST:SCAN?

Response: 1

the scan process is still running
Response: 0

the scan process is completed and the list of available instruments
can be queried (INST:NAME?)

:INSTruments:SELect:ARB <Arb>

Selects one of the instruments available in the network as an ARB instrument

Parameters:
<Arb> float
Range: 0 (=undefined) to Number of defined devices
Increment: 1
*RST: 0
Example: INST:SCAN ON
starts a scan of the network
INST:SCAN?

Queries whether the scan process is still running

Response: 0

the scan process is completed, i.e. the list of available instruments
can be queried

INST :NAME?

Queries the list of the available instruments

Response: "AFQ100AB10", "SMUB1O"

INST:SEL:ARB 2

Selects the second instrument in the list (in this case the instru-
ment with name SMUB10) as an ARB instrument.
INST:SEL:ARB 0

Selects an “Undefined” instrument
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:INSTruments:SELect:VECTor <Vector>

Selects one of the instruments available in the network as a vector signal generator

Parameters:
<Vector> float
Range: 0 (=undefined) to Number of defined devices
Increment: 1
*RST: 0
Example: INST:SCAN ON
starts a scan of the network
INST:SCAN?

Queries whether the scan process is still running

Response: 0

the scan process is completed, i.e. the list of available instruments
can be queried

INST:NAME?

Queries the list of the available instruments

Response: "AFQ100AB10", "SMUB1O"

INST:SEL:VEC 2

Selects the second instrument in the list (in this case the instru-
ment with name SMUB10) as an ARB instrument.
INST:SEL:VEC 0

Selects an “Undefined” instrument

:INSTruments:TYPE <Type>
Defines the instrument type in the device list, e.g., R&S AFQ, R&S SMU, R&S AMU, etc.

Parameters:

<Type> AFQB10 | AFQB11 | SMUB9 | SMUB10 | SMUB11 | SMJB9 |
SMJB10 | SMJB11 | SMJB50 | SMJB51 | SMATEB9 | SMATEB10 |
SMATEB11 | AMUB9 | AMUB10 | AMUB11 | CMW |
AFQ100BB12 | AFQ100BB11 | SMBVB10 | SMBVB50 |
SMBVB51 | SMBVB10B55 | SMBVB50B55 | SMBVB51B55

Example: INST:TYPE AFQB10,AMUB11,SMUBLO0
defines the device type of one of the three devices in the list.

:INSTruments:USB:SERial <Serial>

Defines the serial numbers of the instruments in the device list. The serial number of an
instrument is required to access it over USB.

Parameters:
<Serial> <SerialNumb#1>,<SerialNumb#2>, ...
Example: INST:USB:Serial 100001,100002,100025

defines the USB serial number of the three devices in the list.

-
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:TRANsmit:AUTO:PATH <Path>

Defines on which path of the instrument the signal is to be generated, if a transmitted
waveform file shall be automatically loaded and started on the instrument.

Parameters:
<Path> A|B
Example: TRAN:AUTO:PATH A

defines the generation path of the signal.

:TRANsmit:AUTO[:STATe] <State>

Defines whether the transmitted waveform file should be automatically loaded and started
on the instrument after the waveform file has been transmitted.

Parameters:
<State> 0]1]OFF|ON
Example: TRAN:AUTO:STATe On

defines the automatically loading of the waveform.

:TRANsmit:COMMent <Comment>

Specifies a comment which will be written into the header of generated waveform file.

Parameters:
<Comment> string
Example: TRAN:COMM 'This is a comment'

sets a comment.

:TRANsmit:DESTination <Destination>

Defines the transmission destination of the waveform file. There are two options: The
Instrument (arbitrary signal generator) or a file on a local drive.

Parameters:
<Destination> INSTrument | FILE
Example: TRAN:DEST INST

sets the transmission destination to the instrument.

:TRANsmit:DESTination:IFlLe <lIfile>

Defines the name of the waveform destination file on the instrument, if INSTrument is
selected as the transmit destination.

Parameters:
<Ifile> string

]
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Example: TRAN:DEST INST
sets the transmission destination to the instrument.
TRAN:DEST:IFIL 'D:\3GPP.WV'
sets the name of the destination file on the instrument.

:TRANsmit:DESTination:LFILe <Lfile>

Defines the name of the waveform destination file on a local hard disc (file copy), if
FILE is the selected transmit destination.

Parameters:
<Lfile> string
Example: TRAN:DEST FILE

sets the transmission destination to file.
TRAN:DEST:LFIL 'c:\temp\3gpp.wv'
sets the destination of the waveform file to the local PC hard disc.

:TRANsmit:SOURce <Source>

Defines the source of the waveform to be transmitted. The waveform file can be gener-
ated internally or generated internally and stored locally.

Parameters:
<Source> INTernal | FILE
Example: TRAN:SOUR INT

Sets the generation of the waveform file to internal. The waveform
is not stored.

:TRANsmit:SOURce:LFlILe <Lfile>

Defines the name of a source file, that is stored locally and is to be transmitted

Parameters:
<Lfile> string
Example: TRAN:SOUR:LFIL 'c:\temp\3gpp.wv'

sets the name of a source file.

:TRANsmit:STATe <State>

Starts/stops a transmission. The query informs about the current state of a transmission.

Parameters:
<State> 0]1|OFF|ON
Example: TRAN:STAT ON

starts a transmission.

]
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7.5 SOURce:AWGN Subsystem

The SOURce : AWGN subsystem contains the commands for setting the noise generator.

These commands require option R&S WinlQSIM2-K262 (Additive White Gaussian

Noise).

[SOURCESNWS:AWGN:BRAT .. ettt e e e e e e e e e e eas 203
[:SOURCE<hW>:AWGN:BWIDN. ... ettt e e e e e e e e e 203
[:SOURCce<hw>]:AWGN:BWIDIh:NOISE?.....ccn e e e 204
[:SOURCce<hw>]:AWGN:BWIDth:RATIO.....cieeeeeeeerueeaaaieeeereeeseeeeeeeeensaasanseseeeeeeseeeeneensnnnnns 204
[:SOURCE<SNW>T:AWGN:CNREALO. ..1vvvurureeieieeeeeeeeeereteieereetesssrerieseesaeeesessereereesesssrssnnnnns 205
[:SOURCE<hW>:AWGN:ENRGALIO. ...cuuiiiiiiriieeieeiiieeeeeetie e e e e et e e e e et s e e e eeraeeeeeeeranaeeeeeenas 205
[:SOURce<hw>]:AWGN:FREQUENCY:RESUI?.....cccutuieiiieiiiiiee et e et s e e e eene e e e eees 205
[:SOURce<hw>]:AWGN:FREQUENCY: TARGEL......ciuiiiieiieei et 206
[:SOURCE<hW>:AWGN:IMODE.... ... e e e eas 206
[:SOURCe<hW>]:AWGN:POWEICARRIET......cuuieieeeiitieeeeeettieeeeseetnaeeeeeeenneseseeeenneeseenenns 206
[:SOURCce<hw>]:AWGN:POWEIMODE......cccieitieiiiieeeieeeeeieieaieteaaeae e e s e eseeeaeeeeeeeeneenennnnanns 207
[:SOURCe<hW>]:AWGN:POWEINOISE.....cceeeettieeeeieiiieeeeeeetteieeeeeeateeeseeeeateseessesnaeeeeenenns 207
[:SOURCce<hw>]:AWGN:POWer:NOISE:TOTaI?.....cccetueieeiierieieeeietieeeeeerieeeeeeneeeeeeeneeeeeenes 208
[:SOURCE<hW>:AWGN:POWETISUM?. e ittt e e e 208
[:SOURce<hw>]:AWGN:POWEr:SUM:PEP ... e 208
[:SOURCe<hw>]:AWGN:SLENGh. ... .oue e e 209
[[SOURCESNWST:AWGN:SRATE. ...ce it ieeeeeeeeeeeeeeieeetett s e e s e e e e e e e eeeaaaeaeeeeeeeeeeneneneennnnnnnnnn 209
[[SOURCESNWST: AW GN:STAT . e iteeeeeieeeieietinieaaae e e e e e e ee et eeeeeeeaessananaeeeaeaaeaeeeenenensnnnnnnnnn 210

[:SOURce<hw>]:AWGN:BRATe <BRate>

Sets the bit rate which is used for calculation of bit energy to noise power ratio from carrier/
noise ratio for Digital Standard signals.

For "Custom Digital Mod" signals, the bit rate which is used for calculation can be queried
with this command.

Valid units are bps, kbps and mabps as well as b/s, kb/s and mab/s.

Parameters:

<BRate> float
Range: 400 bps to 250E6 bps
Increment: 0.001
*RST: 100000

Example: SOURcel : AWGN : BRATe?

queries the bit rate which is used for calculation of the Eb/NO value
from the C/N value.

Manual operation: See "Bit Rate - AWGN" on page 125

[:SOURce<hw>]:AWGN:BWIDth <BWidth>

Sets the system bandwidth. The noise signal at the level which corresponds to the speci-
fied carrier/noise ratio is generated in the bandwidth specified here.

]
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This command is available for modes Additive Noise and Noise Only (SOUR : AWGN : MODE

ADD |ONLY).

Parameters:

<BWidth> float
Range: 1.0E3 to 100.0E6
Increment: 0.1E3
*RST: 3.84E6

Example: SOURce : AWGN :MODE ADD

SOURce :AWGN:BWIDth 10 MHz
sets a system bandwidth of 10 MHz.

Manual operation: See "System Bandwidth - AWGN" on page 123

[:SOURce<hw>]:AWGN:BWIDth:NOISe?

This command is available for modes In Additive Noise and Noise Only
(SOUR:AWGN:MODE ADD|ONLY) modes, queries the real noise bandwidth.

Return values:
<Noise> float
Range: 0 to 200.0E6
Increment: 0.1E3
*RST: 0
Example: AWGN:BWID:NOIS?
queries the noise bandwidth.

Usage: Query only
Manual operation: See "Noise Bandwidth - AWGN" on page 124

[:SOURce<hw>]:AWGN:BWIDth:RATio <Ratio>

In Additive Noise and Noise Only (SOUR: AWGN : MODE ADD | ONLY) modes, sets the ratio
of minimum real noise bandwidth to system bandwidth.

The overall bandwidth is calculated as follow and may not exceed the total bandwidth
specified in the data sheet:

The value range of this parameter is automatically adjusted depending on the selected
instrument. The maximum ratio minimum noise bandwidth to system bandwidth is deter-
minate by the max sample clock of the selected instrument and is calculated so that the
overall bandwidth, i.e. "System BW" x "Minimum Noise"/"System BW Ratio" has to be
less or equal to the sampling rate of the selected instrument.

Parameters:

<Ratio> float
Range: 1 to Max
Increment: 0.1
*RST: 1
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Example: AWGN:BWID:RAT 2
sets a minimum noise/system bandwidth ratio of 2.

Manual operation: See "Minimum Noise/System Bandwidth Ratio - AWGN"
on page 123

[:SOURce<hw>]:AWGN:CNRatio <CnRatio>

In Additive Noise and CW Interferer (SOUR : AWGN : MODE ADD | CW mode, sets the carrier/
interferer ratio. The value range depends on the selected AWGN mode.

Parameters:
<CnRatio> float
*RST: 0
Default unit: dB
Example: AWGN:CNR 10

sets a carrier/noise ratio of 10 dB.

Manual operation: See "Carrier/Noise Ratio / Signal/Noise Ratio" on page 125

[:SOURce<hw>]:AWGN:ENRatio <EnRatio>
In Additive Noise mode, sets the ratio of bit energy to noise power density.

For Digital Standard signals, the bit rate used for calculation of E,/N, value from C/N
value is defined with command SOUR : AWGN : BRAT .

For Custom Digital Mod signals the bit rate used for calculation of E,/N, value from C/
N value is determined by the selected standard (SOURce : BB: DM: STANdard) and can-
not be changed.

Parameters:
<EnRatio> float

Default unit: dB
Example: AWGN:ENR 10

sets a ratio of bit energy to noise power density of 10 dB

Manual operation: See "E,/N, - AWGN" on page 125

[:SOURce<hw>]:AWGN:FREQuency:RESult?
In CW inerferer mode, queries the actual frequency of the sine.

The resulting "CW Frequency Offset" is the correction of the desired value based on
generating an integer multiple of periods out of the output sequence length.

Return values:

<Result> float
Range: -40E6 to 40EG6
Increment: 0.01
*RST: 0
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Example: AWGN:FREQ:RES?
queries the actual frequency of the interfering sine

Usage: Query only
Manual operation: See "Resulting CW Frequency - AWGN" on page 124

[:SOURce<hw>]:AWGN:FREQuency:TARGet <Target>
Sets the desired frequency of the sine in AWGN : MODE CW mode.

The range of this parameter is limited to + (Symbol Rate + Sample Rate)/4

Parameters:

<Target> float
Range: -40E6 to 40EG6
Increment: 0.01
*RST: 0

Example: AWGN:FREQ:TARG 2kHz

sets a frequency of 2 kHz for the interfering sine.

Manual operation: See "Target CW Frequency - AWGN" on page 124

[:SOURce<hw>]:AWGN:MODE <Mode>

Selects the mode for generating the interfering signal.

Parameters:

<Mode> ONLY | ADD | CW
ADD
The AWGN noise signal is added to the baseband signal.
ONLY
The pure AWGN noise signal is modulated to the carrier. The con-
nection to the baseband is interrupted.
Ccw
The sine interfering signal is added to the baseband signal.
*RST: ADD

Example: SOURce : AWGN:MODE ONLY

SOURce:AWGN: STATe ON
selects the generation of a pure noise and activates it

Manual operation: See "Mode - AWGN" on page 122

[:SOURce<hw>]:AWGN:POWer:CARRier <Carrier>

available for Additive Noise and CW Interferer (SOUR: AWGN :MODE ADD | CW) modes

]
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Parameters:
<Carrier> float
*RST: 0
Default unit: dBm
Example: AWGN: POW:CARR?

queries the carrier power

Manual operation: See "Carrier Power" on page 126

[:SOURce<hw>]:AWGN:POWer:MODE <Mode>

In Additive Noise (SOUR: AWGN : MODE ADD) mode, selects the mode for setting the noise
power.

Parameters:
<Mode> CN| SN |EN
CN|SN
The noise power is set on the basis of the value entered for the
carrier/noise or signal/noise ratio
(SOURce : AWGN:CNRatio | SNRatio).

EN
The noise power is set on the basis of the value entered for the
ratio of bit energy to noise power density (AWGN : ENR).

*RST: CN|SN
Example: SOUR: AWGN : POW: MODE CN

the noise power is set on the basis of the value entered for the
carrier/noise ratio (AWGN : CNR).

Manual operation: See "Set Power via - AWGN " on page 124

[:SOURce<hw>]:AWGN:POWer:NOISe <Noise>

Sets or queries the noise power in the system bandwidth depending on the selected
mode:
e SOUR:AWGN:MODE ADD|CW

Queries the noise/interferer power which is derived from the entered S/N value.

e "Noise Only" mode
The command sets the noise power.

Parameters:
<Noise> float
Default unit: dBm
Example: SOURce : AWGN : POWer :NOISe?

queries the noise power in the system bandwidth.
Response: 10
the noise power in the system bandwidth is 10 dBm.

Software Manual 1008.0858.42 — 10 207



R&S®WinlQSIM2 Remote Control Commands

SOURce:AWGN Subsystem

Manual operation: See "Noise Power (System Bandwidth) / Interferer Power"
on page 126

[:SOURce<hw>]:AWGN:POWer:NOISe:TOTal?

In Additive Noise and CW Interferer (SOUR: AWGN :MODE ADD | CW) modes, queries the
noise power in the total bandwidth.

Return values:

<Total> float
Range: -145 to 20
Increment: 0.01
*RST: -30
Example: SOURce : AWGN : POWer : NOISe:TOTal?

queries the noise power in the total bandwidth.
Response: 15
the noise power in the total bandwidth is 15 dBm.

Usage: Query only
Manual operation: See "Noise Power (Total Bandwidth) - AWGN" on page 126

[:SOURce<hw>]:AWGN:POWer:SUM?

In Additive Noise and CW Interferer (SOUR : AWGN : MODE ADD | CW) modes, queries the
overall power of the noise signal plus useful signal.

Return values:

<Sum> float
Range: -145 to 20
Increment: 0.01
*RST: 0

Example: SOURce : AWGN : POWer : SUM?

queries the overall power of the noise signal plus useful signal.
Usage: Query only

Manual operation: See "Carrier + Noise Power / Signal + Noise Power (System
Bandwidth) / Carrier + Interferer Power / Signal + Interferer
Power" on page 127

[:SOURce<hw>]:AWGN:POWer:SUM:PEP?

In Additive Noise and CW Interferer (SOUR : AWGN : MODE ADD | CW) modes, queries the
peak envelope power of the overall signal comprised of noise signal plus useful signal.

]
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Return values:

<Pep> float
Range: -145 to 20
Increment: 0.01
*RST: 0

Example: SOURce : AWGN: POWer : SUM: PEP?

queries the peak envelope power of the overall signal.
Usage: Query only

Manual operation: See "Carrier + Noise PEP / Signal + Noise PEP (Total Bandwidth)/
Carrier + Interferer PEP / Signal + Interferer PEP" on page 127

[:SOURce<hw>]:AWGN:SLENgth <SLength>
This command is available for mode Noise Only (SOUR: AWGN : MODE ONLY).
Sets the sequence length of the signal in samples.

The sequence length depends on the configured instrument. If the configured instrument
is changed, the value range of this parameter is changed as well.

Parameters:

<SLength> integer
Range: 128 to 1073741824
Increment: 1

Example: AWGN:MODE ONLY

activates the generation of a pure noise.
AWGN:STAT ON

switches on the generation of a pure noise.
AWGN:SLEN 1024

sets the sequence legth.

Manual operation: See "Sequence Length" on page 123

[:SOURce<hw>]:AWGN:SRATe <SRate>

This command sets the bit rate which is used for calculation of bit energy to noise power
ratio from carrier/noise ratio for Digital Standard signals. For Custom Digital Mod signals,
the bit rate which is used for calculation can be queried with this command.

Parameters:
<SRate> float

Range: 400 to 250E6 bps

Increment: 0.001

*RST: 40E6

Default unit: Valid units are bps, kbps and Mbps.
Example: AWGN:BRAT?

queries the bit rate which is used for calculation of the Eb/NO value
from the C/N value.
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Manual operation: See "Sample Rate" on page 123

[:SOURce<hw>]:AWGN:STATe <State>
Activates or deactivates the white noise (AWGN = Averaged White Gaussian Noise).

Use the command [ : SOURce<hw>] : AWGN : MODE to define the mode the AWGN gen-
erator is working in.

Parameters:
<State> 0]1]OFF|ON
*RST: 0
Example: SOURce:AWGN:STATe ON

Manual operation: See "State - AWGN" on page 122

7.6 SOURce:BB:ARB:MCAR Subsystem

The MCARrrier subsystem contains the commands for setting the Multi Carrier Wave-
form Generator.

CARRier<ch>

The numerical suffix under CARRier distinguish between the carriers. The value range
is0..31.

[:SOURce<hw>]:BB:ARBitrary:MCARrier: CARRIErCOUNTL.........cuuvireeirierieeeeeeeeeeieeseenennnnns 211
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIErMODE.......ccccceeieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeans 211
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIEr:SPACING......ccieeetueereeeiiieeeeeeieeeeeereeeeeens 212
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIier<ch>:CONFIICt?...........cevvverruncieereeerennnnn. 212
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIier<ch>:DELay........cccccceeeeerrererinneieenerennnnn. 212
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:FILE..........cccooiiiiiiiiiiiiiiiiiieieeaneen 213
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:FREQUENCY........ccc.ctireeereruneranenn. 213
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:PHASE......ccccccceveeieiieeeeeeeeeeeeeeeeens 213
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIer<ch>:POWET.......ccccccsseeeeeeeeeeeieeeeeeeeeeenns 214
[:SOURce<hw>]:BB:ARBitrary:MCARrier:POWer:REFErence.......ccoceeeevevrieereerneieereeneeenenns 214
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIEr<ch>:STATE.........ccceererrrurceieeeeeeeeeeennnnnn. 214
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CFACtor:MODE..........ccoiiiiiie e 215
[:SOURce<hw>]:BB:ARBitrary:MCARTrier:CLIPPiNg:CFACION. .......cveriiieee e 215
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLIPping:CUTOff.......ccoiiieiiiiieiee e 216
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLIPPING[:STATE]......cevvrrrrrrriieeieeeeeeeeeereeerernnnanns 216
[:SOURce<hw>]:BB:ARBItrary:MCARHEr:CLOAM. ......uuuvrureieieieieiereeeeeeeeereseeeeeeeeesesraresnnnne 216
[:SOURce<hw>]:BB:ARBItrary:MCARIEr:CLOCK?........cccuuuiiieeeeeeeiiiieeeeeeeeeeesineeeeeeeeeeennnns 217
[:SOURce<hw>]:BB:ARBItrary:MCARIErCREGLE. ......uuuuuciieieieeeeeeeeeeeeeeeeieeeeeeeeeeeeeeeaennanane 217
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:DELay:STEP.......cccccciiiiiiiiiiiennnen 218
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:DELay[:STAR. .....cuvvereeeererererenans 218
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIEREXECULE......ccerrereeeereiieceninieeeeens 218
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIEIFILE...........cuuururerenrrenrnenenenrennnnnnn 219
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIier:PHASE:STEP.....c.cccccvvveeeeevnnnnn. 219
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[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIier:PHASE[:STARM]........ccevvrreeerreernnns 220
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIier:POWer:STEP..........ccuuvereeeeeeeeennnns 220
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIier:POWer[:STARL].....cccceeevreeerrnnnnnen. 220
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIer:STARL.....ccoiiieiiiieeiee e 221
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIer:STOP......ccciiiiiiiiiiiiiieeeieeeeeeeee 221
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIer:STATE...ccuiiieiiiieeieeiieeieeeee e 221
[:SOURce<hw>]:BB:ARBItrary:MCARIEIOFILE. ......cccaieeeeeeeeeeeeeeieiiiieeeae e e e e e e e e e e e eeeeeeeneaeas 221
[:SOURce<hw>]:BB:ARBItrary:MCARIErHPRESEL.........uueiieieeeiiieiiiiieeeeeeseeevriiaeeeeeeseeessnnns 222
[:SOURce<hw>]:BB:ARBitrary:MCARIEr:SAMPIES?.......ceieeieriieeeeeeieieeieeeeetieeeeeeerneeeeeeenes 222
[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTING:CATAlOg?....ceceereeeeeierieieeeeeieeeeeeeneeeeeens 222
[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTING:LOAD.......ciciiiiiiiiiieieee et 223
[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTING:STORE......cccettiiieeieieeeeieeeeeeeeeaes 223
[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTINg:STORE:FAST .....coiviiiiiiiieeeeeeece e 223
[:SOURce<hw>]:BB:ARBItrary:MCARMEHSTATE. ccccceieeeeeeeieeeeeeetettireeieeeeeeeeeeeeeeeeeesessananns 224
[:SOURce<hw>]:BB:ARBitrary:MCARrier: TIME:MODE........c..cceeeeeeeeeeeeeeeeeeeeeeeceeeeeeeeeeeeeeaes 224

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier:COUNt <Count>

Sets the number of carriers in the ARB multi carrier waveform.

Parameters:
<Count> integer
Range: 1 to 512
*RST: 1
Example: BB:ARB:MCAR:CARR:COUN 10

sets 10 carriers for the multi carrier waveform.

Manual operation: See "Number of Carriers" on page 95

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier:MODE <Mode>
The command sets the carrier frequency mode.

Parameters:
<Mode> EQUidistant | ARBitrary

EQUidistant
Sets an equidistant carrrier spacing. The carrier frequency in the
carrier table is not configurable.

ARBitrary
Enables you to specify the carrier frequency in the carrier table.
Carrier spacing is irrelevant.

*RST: EQUidistant

Example: BB:ARB:MCAR:CARR:MODE EQU
sets an equidistant carrier spacing. The carrier frequency can not
be set.

Manual operation: See "Mode" on page 95

|
Software Manual 1008.0858.42 — 10 211



R&S®WinlQSIM2 Remote Control Commands

SOURce:BB:ARB:MCAR Subsystem

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier:SPACing <Spacing>

The command sets the frequency spacing between adjacent carriers of the multi carrier
waveform. The carriers are generated symmetrically around the RF carrier. The maxi-
mum carrier spacing is limited to Carrier spacing = Total baseband bandwidth /(Num-
ber of carriers - 1).

The total baseband bandwidth is 80 MHz.

Note:In order to avoid wrap-around problems, the effective "Carrier Spacing" might be
slightly modified. The "Carrier Spacing" is rounded in that way that the carrier closest to
the center RF frequency shows no phase jump assuming that the carrier is unmodulated.

e For odd number of carriers:
RoundedCarrierSpacing=1/OutputSignalDuration* round(CarrierSpacing * Output-
SignalDuration);

e For even number of carriers:

RoundedCarrierSpacing=2/OutputSignalDuration*round(0.5 *CarrierSpacing * Out-
putSignalDuration);

Parameters:
<Spacing> float
Range: 0.0 to 120E6
Increment: 0.01
*RST: 0
Default unit: Hz
Example: BB:ARB:MCAR:CARR:SPAC 10 MHz

sets a carrier spacing of 10 MHz.

Manual operation: See "Carrier Spacing" on page 95

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:CONFlict?
Queries carrier conflicts. A conflict arises when the carriers overlap.

Return values:

<Conflict> 0]1|OFF|ON
*RST: 0
Example: BB:ARB:MCAR:CARR2 : CONF?

queries the multi carrier conflict state.
Response: 0 no conflict has occurred.

Usage: Query only

Manual operation: See "Carrier Table" on page 103

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:DELay <Delay>

The command sets the start delay of the selected carrier.
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Parameters:
<Delay> float
Range: 0 to 1
Increment: 1E-9
*RST: 0
Default unit: s
Example: BB:ARB:MCAR:CARR15:DEL 5us

sets a start delay of 50 us for carrier 15.

Manual operation: See "Carrier Table" on page 103

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:FILE <File>

The command selects the file with 1/Q data to be modulated onto the selected carrier.

Parameters:

<File> <file name>

Example: BB:ARB:MCAR:CARR15:FILE 'D:/IQ wcdma'
selects file IQ_wcdma. The data of the file is modulated onto car-
rier 15.

Manual operation: See "Carrier Table" on page 103

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:FREQuency <Frequency>

Sets or indicates the carrier frequency, depending on the selected carrier frequency
mode.

The carrier frequnecy can be set in "Arbitrary Carrier frequency" mode. For "Equidistant
Carrier Spacing", the carrier spacing is determined automatically.

Parameters:

<Frequency> integer
The value range is determined by the max bandwidth of the
selected target instrument, ARB or Vector Signal Generator.
Increment: 1
*RST: 0

Example: BB:ARB:MCAR:CARR:MODE ARB

activates ARB multi carrier mode.
BB:ARB:MCAR:CARR:FREQ 5.0
sets 5.0 MHz carrier frequency.

Manual operation: See "Carrier Table" on page 103

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:PHASe <Phase>
The command sets the start phase of the selected carrier.

The phase settings are only valid if optimization of the crest factor is disabled
(: SOURce:BB:ARB:MCARrier:CFACtor :MODE OFF).
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Parameters:
<Phase> float
Range: 0 to 359.99
Increment: 0.01
*RST: 0
Default unit: DEG
Example: BB:ARB:MCAR:CARR15:PHAS 90 DEG

sets a start phase of 90° for carrier 15.

Manual operation: See "Carrier Table" on page 103

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:POWer <Power>

The command sets the gain of the selected carrier.

Parameters:
<Power> float
Range: -80 to O
Increment: 0.01
*RST: 0
Default unit: dB
Example: BB:ARB:MCAR:CARR15:POW -50 dB

sets the power of carrier 15 to -50 dB.

Manual operation: See "Carrier Table" on page 103

[:SOURce<hw>]:BB:ARBitrary:MCARrier:POWer:REFerence <Reference>
Defines the way the individual carriers in a composed multi carrier signal are leveled.

Parameters:
<Reference> RMS | PEAK

*RST: RMS

Manual operation: See "Power Reference" on page 97

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:STATe <State>

The command switches the selected carrier on or off.

Parameters:
<State> 0]1|OFF|ON
*RST: ON
Example: BB:ARB:MCAR:CARR15:STAT ON

switches carrier 15 on.

Manual operation: See "Carrier Table" on page 103
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[:SOURce<hw>]:BB:ARBitrary:MCARrier:CFACtor:MODE <Mode>

The command sets the mode for optimizing the crest factor by calculating the carrier
phases.

Parameters:

<Mode> OFF | MIN | MAX
OFF
There is no automatic setting for minimizing or maximizing the
crest factor. The Phase setting (command
BB:ARB:MCAR:CARR:PHAS) is in use.

MIN

The crest factor is minimized by internally calculating optimized
carrier phases. The Phase setting (command
BB:ARB:MCAR:CARR: PHAS) is invalid.

MAX

The crest factor is maximized by internally calculating optimized
carrier phases. The Phase setting (command
BB:ARB:MCAR:CARR: PHAS) is invalid.

*RST: OFF

Example: BB:ARB:MCAR:CFAC:MODE OFF
switches off automatic crest factor optimization. The setting
SOUR:BB:ARB:MCAR:CARR:PHAS has an effect.

Manual operation: See "Crest Factor Mode" on page 95

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLIPping:CFACtor <CFactor>

Sets the value of the desired crest factor, if baseband clipping is enabled
(BB:ARB:MCAR:CLIP:STAT ON).

A Target Crest Factor above the crest factor of the unclipped multicarrier signal has no

effect.
Parameters:
<CFactor> float
Range: -50 to 50
Increment: 0.01
*RST: 50
Default unit: dB
Example: BB:ARB:MCAR:CLIP:STAT ON

enables clipping.
BB:ARB:MCAR:CLIP:CFAC 37 dB

sets the target crest factor.

Manual operation: See "Target Crest Factor" on page 96
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[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLIPping:CUToff <Cutoff>

Sets the cut off frequency of the final lowpass filter, if baseband clipping is enabled
(BB:ARB:MCAR:CLIP:STAT ON).

When the cut off frequency is set as half of the output sample rate, a final lowpass filter
improves the spectrum of the clipped multicarrier signal, but may also increase the result-
ing crest factor.

Parameters:
<Cutoff> float
Range: 0 to 50E6
Increment: 0.01
*RST: 50E6
Default unit: MHz
Example: BB:ARB:MCAR:CLIP:STAT ON

enables clipping
BB:ARB:MCAR:CLIP:CUT 50 MHz

sets the cut off frequency of the filter.

Manual operation: See "Filter Cut Off Frequency" on page 96

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLIPping[:STATe] <State>
Switches baseband clipping on and off.

Clipping reduces the peak power of the resulting multi carrier signal according to the value
set with the command BB : ARB:MCAR:CLIP:CFAC.

The resulting clipped peak power is defined by sum of the the RMS level of the unclipped
multi carrier signal and the input parameter Target Crest Factor. Note that clipping
reduces also the RMS level. Hence the resulting crest factor of the clipped signal is slightly
above the Target Crest Factor. In order to get the unclipped parts of the clipped multi-
carrier signal matched with the unclipped multicarrier signal, the RF output power should
be reduced by the difference between resulting crest factor and Target Crest Factor.

Parameters:
<State> 0]1|OFF|ON
*RST: 0
Example: BB:ARB:MCAR:CLIP:STAT ON

enables clipping
BB:ARB:MCAR:CLIP:CFAC 37 dB

sets the target crest factor.

Manual operation: See "Clipping" on page 96

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLOad

This command creates a multi carrier waveform using the current entries of the carrier
table.
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This multi carrier waveform is saved with the file name specified with command
SOUR:BB:ARB:MCAR:OFIL. The file extension is * .wv. Digital standard "ARB" is acti-
vated, the new multi carrier waveform is loaded and is output in accordance to the trigger
settings.

Example: MMEM:CDIR 'D:/user/waveform'
sets the default directory to D: /user/waveform.
BB:ARB:MCAR:OFIL 'mcarl 2'
defines the file name mcarl 2.wv for the multi carrier waveform.
BB:ARB:MCAR:CLO
creates multi carrier waveform mcarl 2.wv.

The new multi carrier waveform is loaded and digital standard
"ARB" is activated.

Usage: Event

Manual operation: See "Create and Load" on page 100

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLOCk?

The command queries the resulting sample rate at which the multi carrier waveform is
output by the arbitrary waveform generator. The output clock rate depends on the number
of carriers, carrier spacing and input sample rate of the leftmost or rightmost carriers.

Return values:
<Clock> float

Range: 400 to Max
Increment: 1E-3

Example: BB:ARB:MCAR:CLOC?
queries the ARB multi carrier output clock rate.

Usage: Query only

Manual operation: See "Clock Rate" on page 99

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CREate

This command creates a multi carrier waveform using the current settings of the carrier
table. The multi carrier waveform is saved into the file defined with command
SOUR:BB:ARB:MCAR:OFIL. The file extension is *.wv.

Example: MMEM:CDIR 'D:/user/waveform'
sets the default directory to D: /user/waveform.
BB:ARB:MCAR:OFIL 'multi wvl'
defines the file name multi wvl.wv for the multi carrier wave-

form.
BB:ARB:MCAR:CRE

creates multi carrier waveform multi wvl.wv.
Usage: Event

Manual operation: See "Create" on page 100
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[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:DELay:STEP <Step>

The command sets the step width by which the start delays of the carriers in the defined
carrier range will be incremented.

Parameters:
<Step> float
Range: -1 to 1
Increment: 1E-9
*RST: 0
Default unit: s
Example: BB:ARB:MCAR:EDIT:CARR:DEL 5 us

sets a start delay of 5 us for the carriers in the carrier range.
BB:ARB:MCAR:EDIT:CARR:DEL:STEP 1 us

the start delay is incremented by 1us for each carrier, i.e. the first
carrier has a start delay of 5us, the second a start delay of 6 us,
etc.

Manual operation: See "Delay Step” on page 102

[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:DELay[:STARt] <Start>

The command sets the start delay for the individual carriers in the defined carrier range.
If the command :BB:ARB:MCAR:EDIT:CARR:DEL:STEP is used to define a step width,
the delay entered here applies only to the starting carrier. The delays of the remaining
carriers are stepped up or down by the delay value specified in

the :BB:ARB:MCAR:EDIT:CARR:DEL:STEP command.

Parameters:
<Start> float
Range: 0 to 1
Increment: 1E-9
*RST: 0
Default unit: s
Example: BB:ARB:MCAR:EDIT:CARR:DEL 5us

sets a start delay of 5 us for the carriers in the carrier range.

Manual operation: See "Delay Start" on page 102

[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:EXECute

The command adopts the settings for the carrier range which has been defined using
the :BB:ARB:MCAR:EDIT:CARR: ... commands.
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Example: BB:ARB:MCAR:EDIT:CARR:STAR 4

the carrier range starts at carrier 2.
BB:ARB:MCAR:EDIT:CARR:STOP 20

the carrier range stops at carrier 20.
BB:ARB:MCAR:EDIT:CARR:STAT ON

sets all the carriers in the carrier range (2 to 20) to ON.
BB:ARB:MCAR:EDIT:CARR:EXEC

transfers the assistant settings for carrier 2 to 20 into the carrier
table.

Usage: Event

Manual operation: See "Apply Assistant Settings" on page 103

[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:FILE <File>

Parameters:
<File> string
Example: BB:ARB:MCAR:EDIT:CARR:FILE 'D:/IQ wcdma'

selects input file I0 wcdma. The data of the file are modulated
onto the carriers in the defined carrier range.

Manual operation:  See "Input Waveform File" on page 102

[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:PHASe:STEP <Step>

The command sets the step width by which the start phases of the carriers in the defined
carrier range will be incremented.

The phase settings are only valid if optimization of the crest factor is disabled
(: SOURce:BB:ARB:MCARrier:CFACtor :MODE OFF).

Parameters:
<Step> float
Range: -359.99 to 359.99
Increment: 0.01
*RST: 0
Default unit: DEG
Example: BB:ARB:MCAR:EDIT:CARR:PHAS 90 DEG

sets a start phase of 90° for the carriers in the carrier range.
BB:ARB:MCAR:EDIT:CARR:PHAS:STEP 1 DEG

the start phase is incremented by 1° for each carrier, i.e. the first
carrier has a start phase of 90°, the second a start phase of 91°,
etc.
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[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:PHASe[:STARt] <Start>

The command sets the start phase for the individual carriers in the defined carrier range.
If the command :BB:ARB:MCAR:EDIT:CARR: PHAS:STEP is used to define a step
width, the phase entered here applies only to the starting carrier. The phases of the
remaining carriers are stepped up or down by the phase value specified in

the :BB:ARB:MCAR:EDIT:CARR:PHAS: STEP command.

The phase settings are only valid if optimization of the crest factor is disabled
(: SOURce:BB:ARB:MCARrier:CFACtor :MODE OFF).

Parameters:
<Start> float
Range: 0 to 359.99
Increment: 0.01
*RST: 0
Default unit: DEG
Example: BB:ARB:MCAR:EDIT:CARR:PHAS 90 DEG

sets a start phase of 90° for the carriers in the carrier range.

Manual operation: See "Phase Start" on page 102

[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:POWer:STEP <Step>

The command sets the step width by which the starting power of the carriers in the defined
carrier range will be incremented.

Parameters:
<Step> float
Range: -80 to 80
Increment: 0.01
*RST: 0
Default unit: dB
Example: BB:ARB:MCAR:EDIT:CARR:POW -80dB

sets a power of -80 dB for the carriers in the carrier range.
BB:ARB:MCAR:EDIT:CARR:POW:STEP 1 dB

the power is incremented by 1dB for each carrier, i.e. the first car-
rier has -80dB, the second -79dB, etc.

Manual operation: See "Gain Step" on page 101

[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:POWer[:STARt] <Start>

The command sets the power for the individual carriers in the defined carrier range. If the
command :BB:ARB:MCAR:EDIT:CARR: POW: STEP is used to define a step width, the
power entered here applies only to the starting carrier. The power of the remaining car-
riers is stepped up or down by the power specified in

the :BB:ARB:MCAR:EDIT:CARR: POW: STEP command.
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Parameters:
<Start> float
Range: -80 to O
Increment: 0.01
*RST: 0
Default unit: dB
Example: BB:ARB:MCAR:EDIT:CARR:POW -50 dB

sets the power of the carriers in the carrier range to -50 dB.

Manual operation: See "Gain Start" on page 101

[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:STARt <Start>
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:STOP <Stop>

The command selects the last carrier in the carrier range to which the settings with
the :BB:ARB:MCAR:EDIT:CARR: .. commands shall apply.

Parameters:
<Stop> integer
Range: 0 to 511
Increment: 1
*RST: 0
Example: BB:ARB:MCAR:EDIT:CARR:STOP 4

the carrier range stops at carrier 4.

Manual operation: See "Carrier Stop" on page 101

[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:STATe <State>

The command switches all the carriers in the selected carrier range on or off.

Parameters:
<State> 0]1]OFF|ON
*RST: 1
Example: BB:ARB:MCAR:EDIT:CARR:STAT ON

sets all the carriers in the carrier range to ON.

Manual operation: See "Carrier State" on page 101

[:SOURce<hw>]:BB:ARBitrary:MCARrier:OFILe <OFile>

This command defines the output file name for the multi carrier waveform. This file name
is used when a waveform is calculated (command SOUR:BB:ARB:MCAR:CLOad or
SOUR:BB:ARB:MCAR:CREate). The file extension is * .wv.

Parameters:
<OFile> string
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Example: MMEM:CDIR 'D:/user/waveform'
sets the default directory to D:/user/waveform.
BB:ARB:MCAR:OFIL 'mcarl 2'
defines the file name mcarl 2.wv for the multi carrier waveform
file

Manual operation: See "File" on page 99

[:SOURce<hw>]:BB:ARBitrary:MCARrier:PRESet
The command sets all ARB multi carrier parameters to their default values.

Example: BB:ARB:MCAR:PRES
resets the ARB multi carrier parameters to default values.

Usage: Event

Manual operation: See "Set to Default" on page 93

[:SOURce<hw>]:BB:ARBitrary:MCARrier:SAMPles?
The command queries the resulting file size. The file size is returned in samples.

Return values:
<Samples> integer

Range: 0 to INT_MAX
Increment: 1

*RST: 0

Example: BB:ARB:MCAR: SAMP?
queries the file size of the currently calculated multi carrier wave-
form.

Usage: Query only

Manual operation: See "File Size" on page 99

[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTing:CATalog?

This command queries the available settings files in the specified default directory. The
settings files are used to set the ARB multi carrier submenu. Only files with the file exten-
sion * .arb multcarr will be listed.

Return values:
<Catalog> string

Example: MMEM:CDIR 'D:/user/waveform'
sets the default directory to D:/user/waveform.
BB:ARB:MCAR:SETT:CAT?
reads out all the settings files in the default directory.
Response: mcarl, mcar?2

the directory contains the configuration files
mcarl.arb multcarr and mcar2.arb multcarr.
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Usage: Query only

Manual operation: See "Save/Recall Frame" on page 94

[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTing:LOAD <Filename>

The command loads the settings file. If a settings file with the specified name does not
yet exist, it is created. The file extension may be omitted. Only files with the file extension
*.arb multcarr will be loaded or created.

Setting parameters:
<Filename> string

Example: BB:ARB:MCAR:SETT:LOAD 'D:/user/waveform/new'
creates settings file new.arb multcarr.

Usage: Setting only

Manual operation: See "Save/Recall Frame" on page 94

[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTing:STORe <Filename>

The command stores the current settings of submenu "Multi Carrier" in a file in the speci-
fied directory. The file extension may be omitted, the files are stored with the file extension
*.arb multcarr.

Setting parameters:

<Filename> string

Example: BB:ARB:MCAR:SETT:STOR 'D:/user/waveform/mcarr2’
stores settings file mcarr2.arb multcarr in the default direc-
tory.

Usage: Setting only

Manual operation: See "Save/Recall Frame" on page 94

[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTing:STORe:FAST <Fast>

Determines whether the instrument performs an absolute or a differential storing of the
settings.

Enable this function to accelerate the saving process by saving only the settings with
values different to the default ones.

Note: This function is not affected by the "Preset" function.

Parameters:
<Fast> 0]|1]|OFF|ON

*RST: 1

Manual operation: See "Fast Save" on page 65
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[:SOURce<hw>]:BB:ARBitrary:MCARrier:STATe <State>

The command enables/disables multi carrier generation.

Parameters:
<State> 0]1|OFF|ON

*RST: OFF
Example: BB:ARB:MCAR:STAT ON

enables multi carrier generation.

Manual operation: See "State Multi Carrier" on page 93

[:SOURce<hw>]:BB:ARBitrary:MCARrier:TIME:MODE <Mode>

The command selects the mode for calculating the resulting signal period of the multi
carrier waveform. The resulting period is always calculated for all carriers in the carrier
table irrespective of their state (ON/OFF).

Parameters:

<Mode> USER | LONG | SHORt
LONG
The resulting signal period is defined by the longest 1/Q file in the
carrier table. Shorter 1/Q files are periodically repeated.
SHORt
The resulting signal period is defined by the shortest I/Q file in the
carrier table. Only the first part of longer I/Q files is used.
USER
The signal period can be set with command
SOUR:BB:ARB:MCARr: TIME. Shorter I/Q files are repeated peri-
odically, and only the first part of longer 1/Q files is used.
*RST: LONG

Example: BB:ARB:MCAR:TIME:MODE LONG

selects signal period mode long

Manual operation: See "Signal Period Mode" on page 96

7.7 SOURce:BB:ARB:WSEG Subsystem

The WSEGment subsystem contains the commands for setting the Multi Segment Wave-
form Generator.

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:BLANK:APPend...........ccccceeeereeenene. 225
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:CATalog?.......ccvuruerrrerrerrnaseeaneennns 225
[:SOURce<hw>]:BB:ARBitrary:WSEGmMent:CONFigure:CLOCK.........cevverererererinceeeeeeeereeennn. 226
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:CLOCK:MODE.........cccccceeevevvnneneenen. 226
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:COMMENL.........cccevvvurnceierreeereennnnn. 227
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:DELete...........cccvvvvuuceeieeeeeereeeennnnn. 227
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:LEVel[:MODE].........ccccciiiiiieennaennnes 227
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[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:MARKer:ESEGment............c.......... 228
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:MARKer:FSEGmMent............ceeeennnn. 228
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:MARKer:MODE..........ccccceecevvunrnnnnn. 229
[:SOURce<hw>]:BB:ARBitrary:WSEGmMent:CONFigure:OFILe........uuuceeeeierieeeeeeeeeeeeeeeennnnnn. 229
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:SEGMent:APPend..............cccceeeee... 229
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:SEGMent:CATalog?..........cceeuuneanen. 230
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:SELECt........ccvuuueiieirieieiiceieeeeeeeee. 230
[:SOURce<hw>]:BB:ARBitrary:WWSEGMENt:CREGLE..........cvvvrururiiieieieeieeeeeeeeeeeeeeeeererssnannnn 231
[:SOURce<hw>]:BB:ARBitrary:WSEGMENt:INEXT ....c..ciiiiiiieieeeiiieeeeieieeeereeeeetneeeenraeeeeeens 231
[:SOURce<hw>]:BB:ARBitrary:WSEGMent:NEXT:EXECULE........ceeeevreereeiereeeeereeeeeereeeeees 232
[:SOURce<hw>]:BB:ARBitrary:WWSEGment:SEQuence:APPend........cccceevveveeieeieeincieneeeens 232
[:SOURce<hw>]:BB:ARBitrary:WWSEGment:SEQuence:SELect.........ceevveviiireieiiieeeeeiceeeee, 233
[:SOURce<hw>]:BB:ARBitrary:WSEGMENt:STAT . uuuieiieeiiieeeeeieiereereneeeeeeenaeseeeenneeeeeeens 233

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:BLANk:APPend
<SampCount>, <Frequency>

Adds a blank segment to the multi segment file.
Setting parameters:
<SampCount> float
Specifies the number of samples.

Range: 512 to 1E7
Increment: 1
*RST: 1000

<Frequency> float
Determines the clock rate.

Range: 400 Hz to Max (depends on instrument type)
Increment: 0.001
*RST: 1E8

Example: SOUR:BB:ARB:WSEG:CONF:SEL "MSegFile"
selects a multi segment file.
SOUR:BB:ARB:WSEG:CONF:BLAN:APP 1000,100000000

adds a blank segment with 1000 samples and 100 MHz clock rate
to the selected multi segment file

Usage: Setting only

Manual operation: See "Clock Rate" on page 108

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:CATalog?

This command queries the available configuration files in the specified default directory.
The configuration files are used to create multi segment waveform files.

Return values:
<Catalog> string
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Example: MMEM:CDIR 'D:/user/waveform'

sets the default directory to D:/use/waveform.
BB:ARB:WSEG:CONF:CAT?

reads out all the configuration files in the default directory.
Response: mulitl, multi?2

the directory contains the configuration files multil.inf mswv
andmulti2.inf mswv.

Usage: Query only

Manual operation: See "Load List" on page 111

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:CLOCk <Clock>

This command defines the clock rate used for multi segment waveform output in case of
Clock Mode "User" (:BB: ARB: WSEG: CONF : CLOCk : MODE USER).

Parameters:
<Clock> float
Increment: 1E-3
*RST: max SampleRate
Example: BB:ARB:WSEG:CONF:CLOC:MODE USER

selects Clock Mode User.
BB:ARB:WSEG:CONF:CLOC 50MHz

defines a clock rate of 50 MHz.

Manual operation: See "User Clock Rate" on page 109

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:CLOCk:MODE <Mode>
This command selects the clock rate mode for the multi segment waveform.

Parameters:

<Mode> UNCHanged | HIGHest | USER
UNCHanged
The segments are output with the clock rate defined in the wave-
form file. Extended Trigger Mode "Next Segment Seamless”
(:BB:ARB:TRIG:SMOD NSEam) can only be selected if all seg-
ments have the same clock rate. Extended Trigger Mode "Next
Segment" (:BB:ARB:TRIG:SMOD NEXT) can only be selected if
trigger mode "Internal" is selected (:BB:ARB:TRIG:SOUR INT).
HIGHest
The segments are output at the highest available clock rate.
USER
The segments are output with the clock rate defined with com-
mand :BB:ARB:WSEG: CONF:CLOC

*RST: UNCHanged
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Example: BB:ARB:WSEG:CONF:CLOC:MODE UNCH
selects clock mode unchanged. The segments are output with the
clock rate defined in the waveform file.

Manual operation: See "Clock" on page 108

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:COMMent <Comment>

This command enters a comment for the configuration file. The configuration file must be
specified with command :BB:ARB:WSEG:CONF: SEL.

Parameters:
<Comment> string
Example: BB:ARB:WSEG:CONF:COMM <3gpp_up>

enters comment "3gpp_up".

Manual operation: See "Comment" on page 110

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:DELete <Filename>

This command deletes the configuration file. The configuration files are used to create
multi segment waveform files.

Setting parameters:
<Filename> string

Example: MMEM:CDIR 'D:/user/waveform'

sets the default directory to D:/user/waveform.
BB:ARB:WSEG:CONF:DEL 'multil'

deletes configuration file multil.inf mswv.
Usage: Setting only

Manual operation: See "Delete" on page 107

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:LEVel[:MODE] <Mode>
This command selects the level mode for the multi segment waveform.

Parameters:
<Mode> UNCHanged | ERMS

UNCHanged
The segments are output exactly as defined in the files.

ERMS
The segments are output so that all segments have the same rms
value.

*RST: UNCHanged
Example: BB:ARB:WSEG:CONF:LEV:MODE UNCH

selects level mode unchanged. The segments are output as
defined in the waveform file.

|
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Manual operation: See "Level" on page 108

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:MARKer:ESEGment
<Mode>

Enables/disables the generation of an additional marker restart signal in the output wave-
form file.

If additional marker generation is enabled, the existing marker signals in the individual
segment waveform files are not considered.

Parameters:

<Mode> OFF | MRK1 | MRK2 | MRK3 | MRK4
OFF
No additional marker is generated.
MRK1|MRK2|MRK3|MRK4
Generates a restart marker signal at the beginning of each seg-
ment for the corresponding marker.
The segment begin is defined by the low-high slope of the marker.
This applies for switching between two segments as well as in
case of segment replay.

*RST: OFF

Example: BB:ARB:WSEG:CONF:SEL 'ConfComm'
BB:ARB:WSEG:CONF:MARK:ESEG MRK3

Manual operation: See "Segment Restart" on page 110

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:MARKer:FSEGment
<Mode>

Enables/disables the generation of an additional marker restart signal in the output wave-
form file.

If additional marker generation is enabled, the existing marker signals in the individual
segment waveform files are not considered.

Parameters:
<Mode> OFF | MRK1 | MRK2 | MRK3 | MRK4

OFF
No additional marker is generated.

MRK1|MRK2|MRK3|MRK4

Generates a restart marker signal at the beginning of the first seg-
ment for the corresponding marker.

Use this setting to generate a restart marker for the complete
sequence.

*RST: OFF

Example: BB:ARB:WSEG:CONF:SEL 'ConfComm’
BB:ARB:WSEG:CONF:MARK: FSEG MRK3

]
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Manual operation: See "Sequence Restart" on page 109

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:MARKer:MODE <Mode>

Defines the way the marker information within the separate segments is processed.

Parameters:
<Mode> IGNore | TAKE
IGNore
The marker information carried in the individual segment wave-
form files is not considered.
TAKE
The output waveform file contains the marker information as con-
figured in the individual waveform files.
*RST: TAKE
Example: BB:ARB:WSEG:CONF:SEL 'ConfComm'

BB:ARB:WSEG:CONF :MARK:MODE TAKE

Manual operation: See "Segment Marker" on page 109

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:OFILe <OFile>

This command defines the file name for the multi segment waveform. This file name is
stored in the configuration file and is used when a waveform is created (com-
mand :BB:ARB:WSEG:CLOad or :BB:ARB:WSEG:CREate). The file extension is

* LWV

Parameters:

<OFile> string

Example: MMEM:CDIR 'D:/user/waveform'

sets the default directory to D:/user/waveform.
BB:ARB:WSEG:CONF:SEL 'multil'

creates the configuration file multil.inf mswv in default direc-
tory.

BB:ARB:WSEG:CONF:OFIL 'msegl 2'

defines the file name msegl 2.wv for the multi segment wave-
form file created using configuration file multil.inf mswv.

Manual operation: See "Output file" on page 110

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:SEGMent:APPend
<Waveform>

This command appends the specified waveform to the configuration file.

Setting parameters:
<Waveform> string
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Example: MMEM:CDIR 'D:/user/waveform'

sets the default directory to D:/user/waveform.
BB:ARB:WSEG:CONF:SEL 'new'

creates the configuration file new.inf mswv in the default direc-
tory.

BB:ARB:WSEG:CONF:SEGM:APP 'arbl'

appends waveform arb1l . wv to configuration file new. Waveform
arbl will be the first segment of a multi segment waveform cre-
ated with configuration file new.

Usage: Setting only

Manual operation: See "Append" on page 107

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:SEGMent:CATalog?
This command queries the segments of the currently selected configuration file.

Return values:
<Catalog> string

Example: MMEM:CDIR 'D:/user/waveform'

sets the default directory to D:/user/waveform.
BB:ARB:WSEG:CONF:SEL 'multi sin'

selects the configuration file multi_sin.inf_mswyv .
BB:ARB:WSEG:CONF:SEGM: CAT?

queries the segments of the selected configuration file.
Response: arb4, arb2

The configuration file includes the segments arb4.wv and
arb2.wv.

Usage: Query only

Manual operation: See "Append" on page 107

[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:SELect <Filename>

The command selects the configuration file in the default directory A path can also be
specified, in which case the files in the specified directory are selected. If a configuration
file with the specified name does not yet exist, it is created. The file extension may be
omitted. Only files with the file extension *.inf mswv will be selected or created.

Parameters:
<Filename> string
Example: MMEM:CDIR 'D:/user/waveform'

sets the default directory to D:/user/waveform.
BB:ARB:WSEG:CONF:SEL 'new'
create configuration file new.inf mswv in the default directory.

Manual operation: See "Load List" on page 111
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[:SOURce<hw>]:BB:ARBitrary:WSEGment:CREate <Filename>

This command creates a multi segment waveform using the current settings of the speci-
fied configuration file. The multi segment waveform is saved into the file defined in the
configuration file. The file extension is * . wv.

Setting parameters:
<Filename> string

Example: MMEM:CDIR 'D:/user/waveform'
sets the default directory to D:/user/waveform.
BB:ARB:WSEG:CONF:SEL 'new'
creates the configuration file new. inf mswv in the default direc-
tory.
BB:ARB:WSEG:CONF:SEGM:APP 'arbl.wv'
'includes waveform arb1l.wv as segment 1 in the configuration

file. The waveform must be available in the default directory.
BB:ARB:WSEG:CONF:OFIL 'multi wvl'

defines the file namemulti_ wvl.wv for the multisegment wave-

form.
BB:ARB:WSEG:CRE 'new'

creates multi segment waveform multi wvl.wv using the set-
tings of the configuration file new.inf mswv.

Usage: Setting only

Manual operation: See "Save List" on page 110

[:SOURce<hw>]:BB:ARBitrary:WSEGment:NEXT <Next>

This command selects the segment to be output.

Parameters:
<Next> integer
Range: 0 to 1023
Increment: 1
*RST: 0
Example: MMEM:CDIR 'D:/user/waveform'

sets the default directory to root/user/waveform.
BB:ARB:WSEG:NEXT 2

selects segment 2 to be output.

BB:ARB:TRIG:SMOD NEXT

selects extended trigger mode next, i.e. the segment specified with
command :BB:ARB:WSEG: NEXT will be output.

BB:ARB:SEQ AUTO

selects trigger mode Auto.
BB:ARB:WAV:SEL 'multi wvl'

loads multi segment waveform multi wvl.wv. Generation of

segment 2 starts.
BB:ARB:WSEG:NEXT 3

switched at once to output of segment 3.
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[:SOURce<hw>]:BB:ARBitrary:WSEGment:NEXT:EXECute

Triggers manually switchover to the subsequent segment in the mutli segment file. A
manual trigger can be executed only when an internal next segment source
(BB:ARB:WSEG:NEXT:SOUR INT) has been selected.

To perform a switchover to any segment within the multi segment file, select the next
segment with the command BB : ARB: WSEG : NEXT.

This command is disabled, if a sequencing play list is enabled.

Example: BB:ARB:WSEG:NEXT:SOUR INT

selects internal next segment source.
BB:ARB:WSEG:NEXT 2

selects segment 2 to be output.
BB:ARB:WSEG:NEXT:EXEC

executes a switchover to the next segment.

Usage: Event

[:SOURce<hw>]:BB:ARBitrary:WSEGment:SEQuence:APPend <State>,
<Segment>, <Count>, <Next>

Appends a new segment to the selected sequencing play list.

Setting parameters:

<State> ON | OFF
activates/deactivates the appended segment
*RST: ON

<Segment> integer

indicates the number of the segment as in the multi segment
waveform file

Range: 0 to SegmentCount - 1
Increment: 1

<Count> integer
defines how many times this segment is repeated
Range: 1 to 65535
Increment: 1

<Next> NEXT | BLANk | ENDLess | SEGO | SEG1 | ... | SEG31 |
0...maxSegment

determines the action after completing the current segment, like
for instance which segment is processed after the processing of
the current one is finished.
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Example: BB:ARB:WSEG:SEQ:SEL 'D:
/user/waveform/play list 1’
selects the sequencing list play list 1.wvs.
BB:ARB:WSEG:SEQ:APP ON, 3,15, BLANK
appends the segment number 3 as a new segment to the sequenc-
ing list; this segment is activated and will be repeated 15 times and
followed by a blank segment.

Usage: Setting only

[:SOURce<hw>]:BB:ARBitrary:WSEGment:SEQuence:SELect <Filename>

Selects the sequencing list (files with extension * . wvs)

Parameters:
<Filename> string
Example: BB:ARB:WSEG:SEQ:SEL 'D:

/user/waveform/play list 1’
selects the sequencing list play list 1.wvs.

[:SOURce<hw>]:BB:ARBitrary:WSEGment:STATe <State>

This command enables/disables multi segment generation.

Parameters:
<State> 0]1|OFF|ON
*RST: 1
Example: BB:ARB:WSEG:STAT ON

enables multi segment generation.

Manual operation: See "State" on page 106

7.8 SOURce:BB:DM Subsystem

The commands in the SOURce : BB : DM subsystem are described in two sections, sepa-
rated into configuring digital modulation and lists for digital modulation.

7.8.1 DM General Remote-Control Commands

The following section contains the commands for generating the digital modulation signal.

@ COMMON SEHINGS. .uuuuiiiiii e e e e e e e e e e e e e e e e e e e e e ee e ar e 234
®  Marker SetiNgS.....ooo i 237
O Filter SEtliNgS. .. . 240
®  ModUulation SEHNGS. ....coiiiiiiiiiie it 244
L I o 1V = g = o o] o U 247
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7.8.1.1 Common Settings

[:SOURCESNW>]: BB DM P AT TN e ettt e et e e e e e a e e e e e e e e e e eeas 234
[:SOURCce<hw>]:BB:DM:PRBS[:LENG]......ccettueiieiiiiieieeeeeicie e e eeeecee e e e eee e e e e e e e eeenas 234
[:SOURCE<hW>]:BB:DMiPRESEL.......cciieeeieieeeieeeeeeieeeietteieeae e e e e e e e eeeeeestnaeaeeeeeeeeeeeneennnnnn 234
[:SOURCE<hW>]:BB:DM:SOURCE. ....ceuueieeiieteieeietteieeeettieeee sttt e eeseetaaeeessetaaeeseetaneaeerennn 235
[[SOURCESNWS:BB:DM:SRATE. .. citttueieeetiieeeeitiaeeeettiaeeseetaeeesettaeesestasaerennaeesrssnsaerennn 235
[:SOURCe<hw>]:BB:DM:STANAId. ....ccuiiuiieiiiiiiiiii e e e e e e e eas 236
[ SOURCESNWS BB DM S T AT €.ttt e e e e e e e a e e e e e e eas 236
[:SOURCe<hw>]:BB:DM:SLENGN. ...ttt e e e 236
[:SOURce<hw>]:BB:DM:WAVEfOrm:CREGLE. .....cuvuruucaieeeeieeeeeeeeeieiiiieeeae e e e e e e e e e eeeeeeeeeneeas 237

[:SOURce<hw>]:BB:DM:PATTern <Pattern>

The command selects the data pattern for the internal data when PATTern is selected
as the data source. The maximum length is 64 bits.

Parameters:

<Pattern> integer
Range: #B0,1 to #B111...1,64
*RST: #B0,1

Example: BB:DM:SOUR PATT

selects Pattern as the data source for digital modulation.
BB:DM:PATT #B01110111010101010,17

generates the user-defined sequence of 0/1 data.

[:SOURce<hw>]:BB:DM:PRBS[:LENGth] <Length>

The command defines the length of the pseudo-random sequence in accordance with
the following equation:

Length = (2"Length) - 1

Parameters:

<Length> 911111511620 ]21|23 | PN9|PN11|PN15|PN16 | PN20 |
PN21 | PN23
*RST: 9

Example: BB:DM:SOUR PRBS

The internal pseudo-random generator is used as the data source.
BB:DM:PRBS 9

An internal pseudo-random sequence of 511 bits will be gener-
ated.

Manual operation: See "Data Source - Digital Modulation" on page 66

[:SOURce<hw>]:BB:DM:PRESet

The command calls the default settings for digital modulation.
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Example: BB:DM:PRES
calls the default settings for DM.

Usage: Event

Manual operation: See "Set To Default - Digital Modulation" on page 64

[:SOURce<hw>]:BB:DM:SOURce <Source>
The command selects the data source.

Parameters:
<Source> ZERO | ONE | PRBS | PATTern | DLISt

ZERO
An internally generated 0 data sequence is used.

ONE
An internally generated 1 data sequence is used.

PRBS

The pseudo-random sequence generator is used as the data
source.The length of the random sequence is defined with the aid
of command SOURce : BB: DM: PRBS.

PATTern

Internally generated data with a fixed pattern is used. The data
pattern is dafined using command SOURce :BB:DM: PATTern.

DLISt
Data from the selected data list is used.

*RST: PRBS

Example: BB:DM:SOUR DLIS

the internal data generator is used.
BB:DM:DLIS:SEL 'test'
the data list test.dm iqgd is used.

Manual operation: See "Data Source - Digital Modulation" on page 66

[:SOURce<hw>]:BB:DM:SRATe <SRate>

Sets the symbol rate. The value range is dependent on the selected modulation type. On
changing to an FSK modulation type, excessively high values are automatically limited
to the maximum value that can be set for FSK (see data sheet). The symbol rate can be
entered in Hz/kHz/MHz or Symb/s / kSymb/s and MSymb/s.

When a standard is selected (DM: STANdard), the symbol rate is automatically set to the
appropriate default value.

The value range is dependent on the selected modulation type (:BB: DM: FORM). When a
standard is selected (:BB:DM: STAN), the symbol rate is set to the default value.

Parameters:
<SRate> float

Default unit: Hz
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Example: BB:DM:SRAT 10 MHz
sets a symbol rate of 10 MHz.

Manual operation: See "Symbol Rate - Digital Modulation" on page 69

[:SOURce<hw>]:BB:DM:STANdard <Standard>

The command selects the standard. After selection, modulation parameters "Modulation
Type" (: BB:DM: FORMat), "Symbol Rate" (: BB: DM: SRATe), "Filter"
(:BB:DM:FILTer:TYPE and :BB:DM:FILTer:PARameter: .. .)and "Coding"
(:BB:DM:CODing) are automatically set in accordance with the standard. The USER
parameter cannot be set. A query returns this value if a user-defined Custom Dig Mod
setting was loaded or if one of the associated settings was changed subsequent to the
selection of a standard. The user defined settings are stored and loaded with com-

mands :BB:DM:STAN:ULIS: ... (see chapter 7.8.2, "DM Lists", on page 249).
Parameters:
<Standard> USER | BLUetooth | DECT | ETC | GSM | GSMEdge | NADC |

PDC | PHS | TETRa | W3GPp | TDSCdma | CFORward |
CREVerse | WORLdspace | TFTS | APCOPH1C4fm |
APCOPH1CQpsk | APCOPH2HCpm | APCOPH2HDQpsK |
APCOPH2HD8PSKW | APCOPH2HD8PSKN | APCOPH1Lsm |
APCOPH1Wcqpsk

*RST: GSM

Example: BB:DM:STAN DECT
selects digital modulation according to the DECT standard.

Manual operation: See "Set acc. to Standard - Digital Modulation" on page 67

[:SOURce<hw>]:BB:DM:STATe <State>

The command enables or disables digital modulation. Switching on digital modulation
turns off all the other digital standards.

Enabling digital modulation (BB:DM: STAT ON) turns off all the other standards.

Parameters:

<State> 01| OFF|ON
*RST: OFF

Example: BB:DM:STAT ON

switches digital modulation on.

Manual operation: See "State - Digital Modulation" on page 64

[:SOURce<hw>]:BB:DM:SLENgth <Slength>

Sets the sequence length of the signal in symbols. The signal is calculated in advance,
saved as waveform file, and output in the selected arbitrary waveform generator.
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Note: Sequence Length * Oversampling must not exceed the maximum number of sam-
ples in the arbitrary waveform generator.

Parameters:
<Slength> float
Range: 1.0 to max
*RST: 10000
Example: BB:DM:SLEN 500

sets the sequence length to 500 symbols.

Manual operation: See "Sequence Length - Digital Modulation" on page 65

[:SOURce<hw>]:BB:DM:WAVeform:CREate <Filename>

This command creates a waveform using the current settings of the "Digital Modula-
tion" menu. The file name is entered with the command. The file is stored with the pre-
defined file extension * . wv. The file name and the directory it is stored in are user-defin-
able.

Setting parameters:
<Filename> string

Example: MMEM:CDIR 'd:/user/waveform'
sets the default directory to d: /user/waveform.
BB:DM:WAV:CRE 'dm 1
creates the waveform file dm_1 .wv in the default directory.

Usage: Setting only

Manual operation: See "Generate Waveform File - Digital Modulation" on page 65

7.8.1.2 Marker Settings

[:SOURce<hw>]:BB:DM:TRIGger:OUTPUt<Ch>:MODE........ccccetiiieeeieieiieieaeae e eeeeeeeeeeeeenees 237
[:SOURce<hw>]:BB:DM:TRIGger:OUTPUt<Ch>:OF FTIME.......uuceieereeereeeeeiiniaaieeeeeeeeeeeennnnn 238
[:SOURce<hw>]:BB:DM:TRIGger:OUTPUt<Ch>:ONTIME.....ccvvuiiereereeriiieeeeeerieeseeeeerrnnaeeees 239
[:SOURce<hw>]:BB:DM:TRIGQer:OUTPULKCh>:PATTEM......ccvvuieeeereereieeeeerieeeeeeeraneeeeeenns 239
[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:PULSe:DIVider........cccccuiriiiiiiiiiiiiaeeeeennnes 239
[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:PULSe:FREQUENCY?.....cccceeereeerrneieeeereennee. 240

[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:MODE <Mode>

The command defines the signal for the selected marker output.
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Parameters:

<Mode> CLISt | PULSe | PATTern | RATio
CLISt
A marker signal that is defined in the selected control list is gen-
erated.
PULSe
A pulsed marker signal is generated. The pulse frequency (= sym-
bol rate/divider) is defined with the
SOUR:BB:DM:TRIG:OUTP: PULSe:DIVider command and can
be queried with the
SOUR:BB:DM: TRIG:OUTP: PULSe: FREQuency? command.
PATTern
A marker signal is generated with the aid of a user-definable bit
pattern. The bit pattern is entered with the aid of command
SOURce:BB:DM: TRIGger: OUTPut : PATTern. The bit patternis
a maximum of 32 bits long.
RATio
A regular marker signal corresponding to the Time Off / Time On
specifications in the commands
SOURce:BB:DM: TRIGger : OUTPut :OFFT and
SOURce:BB:DM: TRIGger: OUTPut : ONT is generated.
*RST: RATio

Example: BB:DM:TRIG:OUTP2:MODE PULS

selects the pulsed marker signal on output MARKER 2.

Manual operation: See "Marker x - Digital Modulation" on page 83

[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:0OFFTime <OffTime>

The command sets the number of symbols in a period (ON time + OFF time) during which
the marker signal in setting SOURce : BB:DM: TRIGger : OUTPut : MODE RATio on the
marker outputs is OFF.

Parameters:
<OffTime> integer
Range: 1 to 16777215
Increment: 1
*RST: 1
Default unit: symbol
Example: BB:DM:TRIG:OUTP2:0FFT 20

sets an OFF time of 20 symbols for marker signal 2.

Manual operation: See "Marker x - Digital Modulation" on page 83
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[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:0ONTime <OnTime>

The command sets the number of symbols in a period (ON time + OFF time) during which
the marker signal in setting SOURce :BB:DM: TRIGger : OUTPut : MODE RATio on the
marker outputs is ON.

Parameters:

<OnTime> float
Range: 1 to 16777215
*RST: 1
Default unit: symbol

Example: BB:DM:TRIG:0OUTP2:0ONT 20

sets an ON time of 20 symbols for marker 2

Manual operation: See "Marker x - Digital Modulation" on page 83

[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:PATTern <Pattern>

The command defines the bit pattern used to generate the marker signal in the setting
SOURce:BB:DM:TRIGger :QUTPut :MODE PATTern. 0 is marker off, 1 is marker on.

Parameters:
<Pattern> integer
Range: #B0,1 to #B111...1,32
*RST: #B,1
Example: BB:DM:TRIG:QUTP2:PATT #B000000011111111,15

sets a bit pattern.
BB:DM:TRIG:OUTP2:MODE PATT

activates the marker signal according to a bit pattern on output
MARKER 2.

Manual operation: See "Marker x - Digital Modulation" on page 83

[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:PULSe:DIVider <Divider>

The command sets the divider for Pulse marker mode
(SOUR:BB:DM: TRIGr:OUTP:MODE PULSe). The resulting pulse frequency is derived
by dividing the symbol rate by the divider.

Parameters:

<Divider> integer
Range: 2 to 1024
Increment: 1
*RST: 2
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Example: BB:DM:TRIG:0UTP2:PULS:DIV 2

sets the divider to 2 for the marker signal on output MARKER 2.
BB:DM:TRIG:OUTP2:FREQ?

queries the resulting pulse frequency of the marker signal.
Response: 66 000

the resulting pulse frequency is 66 kHz.

Manual operation: See "Marker x - Digital Modulation" on page 83

[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:PULSe:FREQuency?

The command queries the pulse frequency of the pulsed marker signal in the setting
SOURce:BB:DM: TRIGger: OUTPut :MODE PULSe. The pulse frequency is derived by
dividing the symbol rate by the divider.

Return values:

<Frequency> float

Example: BB:DM:TRIG:0UTP2:PULS:DIV 2
sets the divider marker signal on output MARKER 2 to the value
2.

BB:DM:TRIG:0UTP2:MODE PULS

enables the pulsed marker signal.
BB:DM: TRIG:0OUTP2:PULS:FREQ?

queries the pulse frequency of the marker signal.
Response: 33 000

the resulting pulse frequency is

Usage: Query only

7.8.1.3 Filter Settings

[:SOURce<hw>]:BB:DM:FILTErILENGtN.....cceeeieeieiiieeeeeeeitttceee e e e e e e e e e e e e e eeeeeeebe b 241
[:SOURce<hw>]:BB:DM:FILTer:ILENGtR:AUTO....ccccieieeeeeieieeeeeeeititeeeese e e e e e e e e e e eeeeeeesessananes 241
[:SOURCe<hw>]:BB:DM:FILTEr:OSAMPING..cuuuieeieeteieeieiteieeeeetiaeeeeetaaeeeeeennaeeeerenneeaerenns 241
[:SOURce<hw>]:BB:DM:FILTer:OSAMPING:AUTO ... ettt ee e e 241
[:SOURce<hw>]:BB:DM:FILTer:PARameter:COSINe[:ROLLOfM........cvvveeeereeierieeeeeeeeeveeeens 242
[:SOURce<hw>]:BB:DM:FILTer:PARAMEEr:GAUSS. ......cevveeeeeeeeereeeeeeeeieeeeeeee e e eeeeaeeeeeeens 242
[:SOURce<hw>]:BB:DM:FILTer:PARamMEtEr:LPASS. .......ccoveeeieeeeeieiieee e 242
[:SOURce<hw>]:BB:DM:FILTer:PARamMeter:LPASSEVM......cccuveviereeeereeeeeeeeeneeeeeeeeeeeeeenennn 242
[:SOURce<hw>]:BB:DM:FILTer:PARGMEtEr:PGAUSS. ...ccieeieeeeeieieeeeeitiriieieeeeeeeeeereeeeereasanes 242
[:SOURce<hw>]:BB:DM:FILTer:PARamMeter:RCOSING. ....ccccevuieeieiiieeeeereieeeeereeeeeeeieeeeeee 242
[:SOURce<hw>]:BB:DM:FILTer:PARaAmMEter:SPHASE. ........coeeiievieeeeieeteeee e eeeeeas 242
[:SOURce<hw>]:BB:DM:FILTer:PARameter:APCO25........cce e 242
[:SOURce<hw>]:BB:DM:FILTer:PARameter:COSine:BANDWiIdth..........cccvuevriiiieieeriniereene, 243
[:SOURce<hw>]:BB:DM:FILTer:PARameter:APCO25LsmM:GAUSS.........ccevvereereereemeeeeeeennenns 243
[:SOURce<hw>]:BB:DM:FILTer:PARameter:APCO25Lsm:LOWPASS.........uceeriieeeerereeeeneeenns 243
[:SOURCE<hW>]:BB:DM:FILTERTYPE.....cctuiieeieeettieeeeeetieeeeeeetteeeeeeeete e e e e sesaaeeeeeeraneeeeeenns 243
[:SOURCEe<hW>]:DM:FILTErPARAMELEI. ... .cieeieetieieeeeetieeeeeeeeiee e e e eeeree s e e e eereeeeeeeebaaeeeeeenas 244
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[:SOURce<hw>]:BB:DM:FILTer:ILENgth <ILength>

The command sets the impulse length (number of filter tabs).

Parameters:
<ILength> integer
Range: 1 to 128
Increment: 1
*RST: 10
Example: BB:DM:FILT:ILEN 10

sets the number of filter tabs to 10.

Manual operation: See "Impulse Length - Digital Modulation" on page 72

[:SOURce<hw>]:BB:DM:FILTer:ILENgth:AUTO <Auto>

The command activates/deactivates the impulse length state. If activated, the most sen-
sible parameter values are selected. The value depends on the coherence check.

Parameters:
<Auto> 0]1|OFF|ON
*RST: 1
Example: BB:DM:FILT:ILEN:AUTO ON

The most sensible parameters are selected automatically.

Manual operation: See "Impulse Length - Digital Modulation" on page 72

[:SOURce<hw>]:BB:DM:FILTer:OSAMpling <OSampling>

The command sets the upsampling factor.

Parameters:
<OSampling> integer
Range: 1 to 32
Increment: 1
*RST: 32
Example: BB:DM:FILT:0SAM 32

sets the upsampling factor to 32.

Manual operation: See "Oversampling - Digital Modulation" on page 72

[:SOURce<hw>]:BB:DM:FILTer:0SAMpling:AUTO <Auto>

The command activates/deactivates the upsampling factor state. If activated, the most
sensible parameter values are selected. The value depends on the coherence check. If
deactivated, the values can be changed manually.

Parameters:
<Auto> 0]1|OFF|ON

*RST: 1
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Example: BB:DM:FILT:0SAM:AUTO ON
The most sensible parameters are selected automatically.

Manual operation: See "Oversampling - Digital Modulation" on page 72

[:SOURce<hw>]:BB:DM:FILTer:PARameter:COSine[:ROLLoff] <Cosine>
[:SOURce<hw>]:BB:DM:FILTer:PARameter:GAUSs <Gauss>
[:SOURce<hw>]:BB:DM:FILTer:PARameter:LPASs <LPass>
[:SOURce<hw>]:BB:DM:FILTer:PARameter:LPASSEVM <LPassEvm>
[:SOURce<hw>]:BB:DM:FILTer:PARameter:PGAuss <PGauss>
[:SOURce<hw>]:BB:DM:FILTer:PARameter:RCOSine <RCosine>
[:SOURce<hw>]:BB:DM:FILTer:PARameter:SPHase <SPhase>
[:SOURce<hw>]:BB:DM:FILTer:PARameter:APC0O25 <Apco25>

The command sets the roll-off factor for filter type APCO25.

On selecting filter APCO25, the filter parameter is set to the default value.

Parameters:
<Apco25> float

Range: 0.05 to 0.99

Increment: 0.01

*RST: 0.2
<Cosine> float

Range: 0.05 to 1.00

Increment: 0.01

*RST: 0.35
<Gauss> float

Range: 0.15 to 100000

Increment: 0.01

*RST: 0.3
<LPass> float

Range: 0.05 to 2

Increment: 0.01

*RST: 0.5
<LPassEvm> float

Range: 0.05 to 2

Increment: 0.01

*RST: 0.5
<PGauss> float

Range: 0.15 to 2.5
Increment: 0.01
*RST: 0.3
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<RCosine> float

Range: 0.05 to 1.00
Increment: 0.01
*RST: 0.35

<SPhase> float

Range: 0.15 to 2.5
Increment: 0.01
*RST: 2

Example: BB:DM:FILT:PAR:APCO25 0.2
sets the roll-off factor to 0.2 for filter type APCO25.

Manual operation: See "Filter Parameter - Digital Modulation" on page 71

[:SOURce<hw>]:BB:DM:FILTer:PARameter:COSine:BANDwidth <FiltParm>

Sets the bandwidth of the cosine filter.

Parameters:
<FiltParm> float
Range: 400 to 25E6
Increment: 1E-3
*RST: 270833.333
Example: :BB:DM:FILT:TYPE COS

:BB:DM:FILT:PAR:COS:BAND 7200

Manual operation: See "Bandwidth - Digital Modulation" on page 72

[:SOURce<hw>]:BB:DM:FILTer:PARameter:APCO25Lsm:GAUSs <FiltParm>
[:SOURce<hw>]:BB:DM:FILTer:PARameter:APCO25Lsm:LOWPass <FiltParm>

Sets the cut off frequency for the lowpass/ gauss filter.

Parameters:
<FiltParm> float
Range: 400 to 25E6
Increment: 1E-3
*RST: 270833.333
Example: :BB:DM:FILT:TYPE APCO25Lsm

:BB:DM:FILT:PAR:APCO25L:LOWP 5166.667
:BB:DM:FILT:PAR:APCO25L:GAUS 1700

Manual operation: See "Cut Off Frequency Factor - Digital Modulation" on page 72

[:SOURce<hw>]:BB:DM:FILTer:TYPE <Type>
The command selects the filter type.

When a standard is selected (: BB: DM: STAN), the filter type and filter parameter are set
to the default value.

]
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Parameters:

<Type> RCOSine | COSine | GAUSs | LGAuss | CONE | COF705 |
COEQualizer | COFequalizer | C2K3x | APCO25 | SPHase |
RECTangle | USER | PGAuss | LPASs | DIRac | ENPShape |
EWPShape | LTEFilter | LPASSEVM | APCO25Hcpm |
APCO25Lsm
*RST: GAUSs

Example: BB:DM:FILT:TYPE COS

selects the Cosine filter type.

Manual operation: See "Filter - Digital Modulation" on page 71

[:SOURce<hw>]:DM:FILTer:PARameter <Parameter>
Sets the filter parameter of the currently selected filter type.

To set the filter type, use command [ : SOURce<hw>] :BB:DM: FILTer: TYPE

on page 243.
Parameters:
<Parameter> float
Range: 0.05 to 2.5
Increment: 0.01
*RST: 0.35
Example: BB:DM:FILT:TYPE COS

DM:FILT:PAR 0.5
sets 0.5 roll-off factor for the cosine filter.

7.8.1.4 Modulation Settings

[:SOURCce<hw>]:BB:DM:AQPSKANGLE......ccuuiiiiieririieeieetiiree e e e eeeieae e e e seasaeeeeseer e e e eeeenns 244
[:SOURCe<hW>]:BB:DM:ASK:DEPTN. . e e e eae e 245
[:SOURCe<hw>]:BB:DM:CODING.....ccuttuitnieeaetai e et e et e et et e e e e e e eaee e ea s an e e aennees 245
[:SOURCe<hW>]:BB:DM:FORMEL.......cceeeiiiiuueieeeeieiieeeeeeeeeteeeeeeeetnneesaeseetnneeseerennnnsaeeenes 245
[:SOURce<hw>]:BB:DM:FSK:DEViatioN.......uuuuieeeereeeieieeeeiiaaaaeeeeeeseeeeeeinsaaaeeesseseseeeeennnnns 246
[:SOURce<hw>]:BB:DM:FSK:VARiable:SYMBol<ch0>:DEViation..............cceceevvrerereeeeeennnnns 246
[:SOURCce<hw>]:BB:DM:FSK:VARIGDIE:TYPE......ciieiiitiiieeieetiieeeeeetiee e e e e et s e e e eeer e e e e eeenan 247

[:SOURce<hw>]:BB:DM:AQPSk:ANGLe <Angle>
For AQPSK modulation, sets the angle alpha between the point (0,0) and the | axis.

Parameters:

<Angle> float
Range: 0 to 180
Increment: 0.01
*RST: 0
Default unit: Deg
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Example: BB:DM:FORM AQPS

selects modulation type AQPSK.
BB:DM:AQPS:ANGL 45

Manual operation: See "Angle Alpha" on page 70

[:SOURce<hw>]:BB:DM:ASK:DEPTh <Depth>

The command sets the ASK modulation depth when modulation type ASK is selected.

Parameters:

<Depth> float
Range: 0 to 100
Increment: 0.1PCT
*RST: 100
Default unit: PCT

Example: BB:DM:FORM ASK

selects the ASK modulation type.
BB:DM:ASK:DEPT 50 PCT

sets a modulation depth of 50 percent.

Manual operation: See "ASK Depth - Digital Modulation" on page 70

[:SOURce<hw>]:BB:DM:CODing <Coding>
The command selects the modulation coding.

If the modulation type selected (: BB: DM: FORM) is not possible with the coding that has
been set, it is automatically set to OFF (:BB:DM:COD OFF).

When a standard is selected (: BB: DM: STAN), the coding is set to the default value.

Parameters:

<Coding> OFF | DIFF | DPHS | DGRay | GRAY | GSM | NADC | PDC | PHS |
TETRa | APCO25 | PWT | TFTS | INMarsat | VDL | EDGE |
APCO25FSK | ICO | CDMA2000 | WCDMA | APCO258PSK

DPHS
Phase Difference

DGRay
Difference + Gray

*RST: INTernal

Example: BB:DM:COD GRAY
selects GRAY coding. This coding is valid for all modulation types.

Manual operation: See "Coding - Digital Modulation" on page 69
[:SOURce<hw>]:BB:DM:FORMat <Format>

The command selects the modulation type.

|
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If the coding that is set (: BB: DM: COD) is not possible with the modulation type selected,
it is automatically set to OFF (:BB:DM:COD OFF).

When a standard is selected (: DM: STAN), the modulation type is set to the default value.

Parameters:

<Format> ASK | BPSK | P2DBpsk | QPSK | QPSK45 | OQPSK | P4QPsk |
P4DQpsk | PSK8 | P8D8psk | PBEDge | QAM16 | QAM32 |
QAM64 | QAM256 | QAM1024 | MSK | FSK2 | FSK4 | USER |
FSKVar | QAM128 | QEDGe | QAM16EDge | QAM32EDge |
AQPSKk
*RST: MSK

Example: BB:DM:FORM QPSK

selects modulation type QPSK.

Manual operation: See "Modulation Type - Digital Modulation" on page 69

[:SOURce<hw>]:BB:DM:FSK:DEViation <Deviation>

The command sets the frequency deviation when FSK modulation is selected. The range
of values depends on the symbol rate that is set (see data sheet) and the maximum
deviation is 10 MHz.

If the symbol rate that is set exceeds the maximum possible value for the chosen fre-
quency deviation, it is suitably adapted (: BB: DM: SRAT).

Parameters:

<Deviation> float
Range: 1 to 40E6
Increment: 0.5
*RST: 135416.5

Example: BB:DM:FORM FSK

selects FSK modulation.
BB:DM:FSK:DEV 10 MHz

sets the frequency deviation to 10 MHz.

Manual operation: See "FSK Deviation - Digital Modulation" on page 70

[:SOURce<hw>]:BB:DM:FSK:VARiable:SYMBol<ch0>:DEViation <Deviation>

The command sets the deviation of the selected symbol for variable FSK modulation
mode.

Suffix:

<ch> 0..16
The number of symbols (and therefore the suffix range) depends
on the selected FSK modulation type.

]
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Parameters:
<Deviation> float
The range of values depends on the symbol rate that is set (see
data sheet) and the maximum deviation is 10 MHz.
Range: -40E6 to 40E6
Increment: 0.5
Default unit: Hz

Example: BB:DM:FORM FSKV

selects Variable FSK modulation.
BB:DM:FSK:VAR:TYPE FSK16

selects 16FSK modulation.
BB:DM:FSK:VAR:SYMBO:DEV 135000

sets the frequency deviation of the least significant symbol to 135
kHz.

Manual operation: See "Deviation xxxx - Digital Modulation" on page 71

[:SOURce<hw>]:BB:DM:FSK:VARiable:TYPE <Type>

The command selects the modulation type for Variable FSK.

Parameters:

<Type> FSK4 | FSK8 | FSK16
*RST: FSK4

Example: BB:DM:FORM FSKV

selects Variable FSK modulation.
BB:DM:FSK:VAR:TYPE FSK16

selects 16FSK modulation.

Manual operation: See "FSK Type - Digital Modulation" on page 71

7.8.1.5 Power Ramp

[:SOURce<hw>]:BB:DM:PRAMP:ATTENUALION. ....cvunieeieeeeeeeeeeeeeeeteee e et e e e e e eeeenaeeeeeeas 247
[:SOURce<hw>]:BB:DM:PRAMP:FDELAY... ..ttt ettt e e e e 248
[:SOURce<hw>]:BB:DM:PRAMP:RDELAY........ccceeieieeeiiieiiiiniieaaaae e e e e e eeeeeeeeeeeeeeeeneenennnnanns 248
[:SOURCe<hwW>]:BB:DM:PRAMP:SHAPE. ... .iiiieieeeiiieiettitceieeeeeeeeeeeeeerssbaaeseeeeeeseeeeessasanas 248
[:SOURCe<hw>]:BB:DM:PRAMP:TIME......ccttuiieeiitiieeeeeiieieeeeeteeeeseetnaeeseesnnaeeesesnneeeesenns 249
[:SOURCEe<hW>]:BB:DM:PRAMPL:STATE] etuuieeeeetrtieeeeeetteeeeeeeetieseeseetaeaeeesessnaeeeseeranaeeeerenns 249

[:SOURce<hw>]:BB:DM:PRAMp:ATTenuation <Attenuation>

The command sets the level attenuation for signal ranges that are flagged with level
attribute attenuated by the LEV_ATT control signal.

|
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Parameters:
<Attenuation> float
Range: 0 to 50
Increment: 0.1
*RST: 15
Default unit: dB
Example: BB:DM:PRAM:ATT 15 dB

sets a level attenuation of 15 dB.

Manual operation: See "Attenuation - Power Ramp Control - Digital Modulation"
on page 82

[:SOURce<hw>]:BB:DM:PRAMp:FDELay <FDelay>

The command sets the delay in the falling edge. A positive value gives rise to a delay
and a negative value causes an advance. The setting is expressed in symbols.

Parameters:
<FDelay> float
Range: -4 to 4
Increment: 0.01
*RST: 0
Default unit: symbol
Example: BB:DM:PRAM:FDEL 1

The falling edge starts 1 symbol later.

Manual operation: See "Fall Delay - Power Ramp Control - Digital Modulation"
on page 82

[:SOURce<hw>]:BB:DM:PRAMp:RDELay <RDelay>

The command sets the delay in the rising edge. A positive value gives rise to a delay and
a negative value causes an advance. The setting is expressed in symbols.

Parameters:
<RDelay> float
Range: -4 to 4
Increment: 0.01
*RST: 0
Default unit: symbol
Example: BB:DM:PRAM:RDEL 1

The rising edge starts 1 symbol later.

Manual operation: See "Rise Delay - Power Ramp Control - Digital Modulation"
on page 81

[:SOURce<hw>]:BB:DM:PRAMp:SHAPe <Shape>

The command sets the edge shape of the ramp envelope.
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Parameters:

<Shape> LINear | COSine
*RST: COSine

Example: BB:DM:PRAM: SHAP COS
selects a cosine-shaped rise and fall for the transmitted power
edge.

Manual operation: See "Ramp Function - Digital Modulation" on page 81

[:SOURce<hw>]:BB:DM:PRAMp:TIME <Time>

The command sets the power ramping rise time and fall time for a burst.

Parameters:
<Time> float
Range: 0.25 to 16
Increment: 0.01
*RST: 1
Default unit: symbol
Example: BB:DM:PRAM:TIME 2

sets a time of 2 symbols for the edges to rise and fall.

Manual operation: See "Ramp Time - Digital Modulation" on page 81

[:SOURce<hw>]:BB:DM:PRAMp[:STATe] <State>

The command enables or disables power ramping.

Parameters:
<State> 0]1]OFF|ON

*RST: 0
Example: BB:DM:PRAM: STAT ON

switches power ramping on.

Manual operation: See "State - Power Ramp Control - Digital Modulation"
on page 81

7.8.2 DM Lists

The following section brings together the commands for defining and managing the data
lists and control lists for digital modulation.

Lists are stored as files with specific file extensions in a user-definable directory (see
table 7-2). The directory which applies to the commands that follow is defined using the
command MMEMory : CDIR. Files in this directory can be accessed by quoting the file
name. The path and extension are not needed.
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Table 7-2: Overview of the used list types

List type Content File extension
Data List Digital modulation data *.dm_iqgd
Control List Digital modulation control data *.dm iqc
User Standards User settings of digital modulation *.dm stu
Usr Filter Usr filter settings *.vaf

User Mapping User mapping settings * . vam

It is not possible to use other file extensions with the commands. Attempting to do so will
cause an error message. If the file extension is changed in any other way (e.g. by directly
accessing the file system) the lists are no longer recognized and therefore invalid.

6 Since the format of control lists refer to the input, the C1.1St commands always create a

binary control list, even if ASCII format is specified. Note therefore, if you want to create

a * . wv file with R&S WinlQSIM2 using a control list, you have to use the input control
list in ASCII format. See the example in chapter 7.2.3, "Creating an ASCII C-List Man-
ually", on page 184 for information on how to create a C-list in ASCII format.

List of Commands

[:SOURCe<hw>]:BB:DM:CLISt:CATAIOP?. .. ceeeiieeeeeriieieeeeeeeeerrateeeeeeeeeeeeesranaeeeeeeeeeeeessanns 251
[:SOURCe<hw>]:BB:DM:DLIST:CATAIOP?. . .ceeeeieeereriniiiereeeeeeeerstiaeeeeeeeseeessasneseeeeesreeessanns 251
[:SOURCe<hW>]:BB:DM:FLISt:CATAIOG?. .. eeeeerereieeieetieeeeeeeetaiaeeeeeestaeeeerestaeseeeeesnnaeesessnns 251
[:SOURCce<hw>]:BB:DM:MLISt:CATAIOG?...cceurueieeiiriieieeririaeseerennaeeeerasseseeeennnseeeeaneseenenns 251
[:SOURCe<hw>]:BB:DM:CLIStIFREE?. ... ...ttt e e e e 251
[:SOURce<hw>]:BB:DM:DLISEFREE?. ...t 251
[:SOURCe<hw>]:BB:DM:FLIStIFREE?. ....ciiieieeeeeeeeeeeeeeeeieiiieieeeae e e e e e e e e e e e e e e eeeeeeenennnas 251
[:SOURCe<hw>]:BB:DM:MLISEFREE?.......cccciieeeeeeiiiiieie e eeeeeeeeeeeeerrabeeie e e e e e e e e eeeeesessnnnnas 251
[:SOURCe<hW>]:BB:DM:CLISE:COPY ....cccceeiiieeeeeeeeeteretiticeseeie s e s e e e eeeeeeseseeeeseeeesesssrasasanns 252
[:SOURCEe<hW>]:BB:DM:DLISECOPY ....uiiiiietiiieeeeeetitieeeeeeeevee e e e e e eete e e e e eeeanaeeeeseesanaeeaens 252
[:SOURCEShW>]:BB: DM C LISt T AG . et e e e e e eas 252
[:SOURCEShW>]:BB: DM DL St TAG . et e r e e e e e e eas 252
[:SOURCe<hw>]:BB:DM:CLISEDATA. ..ttt ettt r e s e s e e e e e ees 252
[:SOURCe<hw>]:BB:DM:CLIStDELEL......cceeeeeeeeeiiiiiiiiieeieeeeeeeeeeeeerrireeieeeeeeeeeereeesessananas 253
[:SOURCe<hW>]:BB:DM:CLISt:POINIS?.....cevvrrrrrriririiiiiieieieeeeeeeeeeesereeeeeeeeeresssresnnnnnnnnes 254
[:SOURCEe<hW>]:BB:DM:CLISt:SELEC....ccicetuieeieriiieeiietieeeeetteeeeeete e e e et e e e eeteeeerenaeeerenas 254
[:SOURCE<hW>]:BB:DM:DLISEDATA. ...cetue it eieiteeeeeeeet e e e e ettt aeeeeeeataeeeeretaaeeereataeeesessnesaerenes 254
[:SOURce<hw>]:BB:DM:DLISt:DATA:APPENd.....cuieiiii e 255
[:SOURce<hw>]:BB:DM:DLISt:DELELE....cuncieiee e e 256
[:SOURCe<hw>]:BB:DM:DLISE:POINTS. .....iceiitiieeeieeie et e e e e e e e e e e 256
[:SOURCE<hW>]:BB:DM:DLIST:SELECE. . .cceeeieeeeeiriiieeieeeeeeeeeetiee e e eeeeeeeeeerabeaeeeeeeseeeesssanas 257
[:SOURCE<hW>]:BB:DM:FLISEDELELE....ccceeeeeeeerriiiieieeeeeieeertiee e e eeeeeeeeeerabeaeeeeeeseeeesssanns 257
[:SOURCe<hw>]:BB:DM:FLISt:POINIS?....ccvueeeiiiiiieieeeieieeeeeeeetee e e e eerieeeeeeeteeeeseeraneeeeeenns 257
[:SOURCe<hw>]:BB:DM:FLISt:SELEC....uiiiiiiiiiieiieeiiiiie i eeseeice e e eeiee e e e e e s s et e e e eeeaan 258
[:SOURCe<hw>]:BB:DM:MLIStDELELE....cueeiei et e e e 258
[:SOURce<hw>]:BB:DM:MLISt:POINIS?. ...ttt e e e e e 258
[:SOURCe<hw>]:BB:DM:MLISE:SELECE.....ceeeeeieeeieiinieaae e e e e e e eeeee et ae e e e e e e e e e e eeeaeeenneans 259
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[:SOURce<hw>]:BB:DM:SETTING:CATAlOG?...ceteururuuaaiaeeeeeeeeeeeeeeeeansnnnaaaseseeeaeeseeeneenssnnnnns 259
[:SOURCce<hw>]:BB:DM:SETTING:DELELE.....cccvuieeieteieeeiee et e et e e e e et e e e eere e e eea 260
[:SOURCe<hw>]:BB:DM:SETTING:LOAD.....ccittueieeieeiieeeettieeeeeeeeeeettaeeeseateeeeesneeseeraeeesenns 260
[:SOURce<hw>]:BB:DM:SETTING:STORE....ccuiieiiiiei ettt e et e et e e e e 260
[:SOURce<hw>]:BB:DM:SETTING:STORE:IFAST .. e 261
[:SOURce<hw>]:BB:DM:STANdard:ULISt:CATalIOg?. ... euieieieeeeeee et 261
[:SOURce<hw>]:BB:DM:STANdard:ULISt:DELEtE.....ccuuuruuaaieeieeeeeeeieieeicceae e e e e e e e eeeeeeeeeaees 261
[:SOURce<hw>]:BB:DM:STANard:ULISt:LOAD.........uvuueeieereeeeeieeeeerrnrinieieeeeeeeeseeeeessnnanns 262
[:SOURce<hw>]:BB:DM:STANard:ULISt:STORE.......ceeeieirieeeeeiiieeeeeetteeeeeeeteeeeeeeneeaeeenns 262

[:SOURce<hw>]:BB:DM:CLISt:CATalog?
[:SOURce<hw>]:BB:DM:DLISt:CATalog?
[:SOURce<hw>]:BB:DM:FLISt:CATalog?
[:SOURce<hw>]:BB:DM:MLISt:CATalog?

Queries the user mapping lists present in the default directory. The default directory is
set using command MMEM: CDIRectory. When the names of the files are returned they
are separated by commas.

The command only reads out files with the * . vam extension (see also table 7-2).

Return values:
<Catalog> string

Example: BB:DM:FORM USER
selects the User modulation type.
MMEM:CDIR 'D:/user/mapping List'
sets the default directory for the user mapping lists.
BB:DM:MLIS:CAT?

queries the user mapping lists in the directory.
Usage: Query only

Manual operation: See "Load User Mapping - Digital Modulation" on page 69

[:SOURce<hw>]:BB:DM:CLISt:FREE?
[:SOURce<hw>]:BB:DM:DLISt:FREE?
[:SOURce<hw>]:BB:DM:FLISt:FREE?
[:SOURce<hw>]:BB:DM:MLISt:FREE?

Queries the user modulation mapping list free memory.

Return values:

<Free> integer
Range: 0 to INT_MAX
Increment: 1
*RST: 0

Example: BB:DM:FORM USER

selects the User modulation type.
BB:DM:FLIS:FREE?
queries the free memory.
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Usage: Query only

[:SOURce<hw>]:BB:DM:CLISt:COPY <Filename>
[:SOURce<hw>]:BB:DM:DLISt:COPY <Filename>

The command copies the selected data list into the data list specified by <list name>. If

a data list with the specified name already exists, it is overwritten. If it does not yet exist,
it is created.

The source file has to be available in the default directory. The default directory is set
using command MMEM: CDIRectory. A path can be specified, in which case the source
file is copied into the file <list name> in the specified directory. The file extension may be
omitted.

Only files with the file extension *.dm_igc will be copied (see also table 7-2).

Setting parameters:
<Filename> string
Example: BB:DM:DLIS 'd listl'
selects data listd 1ist1.
BB:DM:DLIS:COPY 'd list2'
copies the content of data listd 1istl intodatalistd 1ist2.
Any existing content in data list d_1ist2 is overwritten.

Usage: Setting only

Manual operation: See "File Manager - Digital Modulation" on page 75

[:SOURce<hw>]:BB:DM:CLISt:TAG?
[:SOURce<hw>]:BB:DM:DLISt:TAG?

The command queries the content of the specified tag in the selected file.

Return values:
<Tag> <control list>,<tag name>

Example: BB:DM:DLIS:TAG 'D listl','date'
queries the Date tag in control list D 1ist1.
Response:10.10.2008
the data list was created on 10.10.2008.

Usage: Query only

[:SOURce<hw>]:BB:DM:CLISt:DATA <Data>

The command sends the data to the currently selected control list. If the list already con-
tains data, it is overwritten. This command only writes data into the data section of the
file.

The values for the control signals are sent, arranged in a 8-bit value as follows:
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Signal Order Decimal value of bits
Marker 1 LSBit 1

Marker 2 2

Burst = LSBit 16

LevAtt1 LSBit 32

CWMod LSBit 64

Hop MSBit 128

The data can also be sent as a binary block, each binary block being a 2-byte value in
which the 16 bits represent the binary values (16-bit unsigned integer, 2 bytes, LSByte
first). When binary data transmission is in use, com-

mand : SYSTem:COMMunicate:GPIB: LTERminator EOI should be used to set the
termination character mode to ‘EOI control data message only’ so that a random LF in
the data sequence is not interpreted as End, thereby prematurely terminating the data
transmission. The command .. .LTER STANdard resets the mode.

For query purposes, the command : FORMat ASCii | PACKed can be used to switch
between the formats. The byte sequence is defined in the IEC bus standard as 'most
significant byte first'

Note: C-Lists are created in binary format. However, if you need the C-List in ASCII
format, e.g. for creating a waveform file with R&S WinlQSIM2, see the example in chap-
ter 7.2.3, "Creating an ASCII C-List Manually", on page 184.

*RST has no effect on data lists. This command is without query.

Setting parameters:
<Data> string

Example: BB:DM:CLIS:SEL 'c listl'
selects the control list.
BB:DM:CLIS:DATA 0,0,0,0,8,8,8,0,0,0,0...
enters the control values in list c_list1. In the example, only ramps
for marker 4 are set.

Usage: Setting only

Manual operation: See "Edit Control List" on page 78

[:SOURce<hw>]:BB:DM:CLISt:DELete <Filename>

The command deletes the specified control list from the default directory. The default
directory is set using command MMEM: CDIRectory. A path can also be specified, in
which case the files in the specified directory are deleted. The file extension may be
omitted. Only files with the file extension *.dm_igc will be deleted.

Setting parameters:
<Filename> <list name>
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Example: BB:DM:CLIS:DEL 'c list3'
deletes control list c_list3.

Usage: Setting only

Manual operation: See "File Manager - Digital Modulation" on page 75

[:SOURce<hw>]:BB:DM:CLISt:POINts?
The command queries the number of lines (2 bytes) in the currently selected list.

Return values:

<Points> integer
Range: 0 to INT_MAX
Increment: 1
*RST: 0

Example: BB:DM:CLIS:SEL "c_ listl"
selects control list c_list1.
BB:DM:CLIS:POIN?
queries the number of lines in the control list.
Response: 20
the control list consists of 20 lines.

Usage: Query only

[:SOURce<hw>]:BB:DM:CLISt:SELect <Filename>

The command selects the control list in the default directory. The default directory is set
using command MMEM: CDIRectory. A path can also be specified, in which case the
files in the specified directory are selected. If a control list with the specified name does
not yet exist, it is created. The file extension may be omitted. Only files with the file
extension *.dm_igc will be selected or created.

Parameters:
<Filename> <list name>
Example: BB:DM:CLIS:SEL 'c listl'

selects control list ¢ 1istl.

Manual operation: See "Select Data/Control List - Digital Modulation" on page 74

[:SOURce<hw>]:BB:DM:DLISt:DATA <Data>

The Setting command sends the bit data to the data list selected with the aid
of :BB:DM:DLISt:SELect. Any existing content in the data list is overwritten. This
command only writes data into the data section of the file.
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This command sends the bit data to the selected data list, which is overwritten. The data
can also be sent as block data in binary or PACKed format, each byte being interpreted
as 8 data bits. In this case, command : SYSTem:COMMunicate:GPIB: LTERminator
EOT should be used to set the termination character mode to ‘EOI control data message
only’ so that a random LF in the data sequence is not interpreted as End, thereby pre-
maturely terminating the data transmission. The command . . .LTER STAN resets the
mode.

The query reads out the data part of the data list. If the query is expanded by using the
two parameters <start> and <length>, the list is read out in smaller sections. Start and
Length are expressed in bits. Without the parameters the total length is always read out
starting from address 1. The command : FORMat ASCii | PACKed can be used to
select the data format. The byte sequence is defined in the IEC bus standard (read/write
most significant byte first). *RST has no effect on data lists.

Parameters:

<Data> integer

Example: BB:DM:DLIS:SEL 'dlistl'
selects data list dlist1. If the file does not yet exist, it is created.
BB:DM:DLIS:DATA 1,1,1,0,0,0,1,1,0,1...
sends the specified data to file dlist1. Any data already present is
overwritten.

Example: BB:DM:DLIS:SEL 'dlistl'
selects data list dlist1.
FORM ASCI

selects ASCII data transmission format.
BB:DM:DLIS:DATA? 2048,1024

queries the data starting at bit 2048 for 1024 bits.

Manual operation: See "Data List Editor" on page 75

[:SOURce<hw>]:BB:DM:DLISt:DATA:APPend <Bits>

The command appends the bit data onto the end of the existing data in the selected data
list. This means that existing content in the data list is not overwritten. By this means very
long data lists can be built up piecemeal. The data format is as specified in command
SOURce:BB:DM:DLISt :DATA.

The command cannot be used with an empty data list, such as one that has just been
created, for example. In this case the command SOURce : BB: DM: DLISt : DATA must first
be used to enter modulation data in the list.

*RST has no effect on data lists.

Setting parameters:
<Bits> 0]1{,0]1}|block data
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Example: BB:DM:DLIS:SEL ' d list2'
selects data listd_1ist2.
FORM ASC

selects ASCII data transmission format.
BB:DM:DLIS:DATA:APP 1,1,1,0,0,0,1,1,0,1...
adds the specified numeric data to the existing data in data list
d list2.

Usage: Setting only

Manual operation: See "Data List Editor" on page 75

[:SOURce<hw>]:BB:DM:DLISt:DELete <Filename>

The command deletes the specified data list. from the default directory. The default
directory is set using command MMEM: CDIRectory. A path can also be specified, in
which case the files in the specified directory are deleted. The file extension may be
omitted. Only files with the file extension *.dm_iqgd will be deleted.

Setting parameters:
<Filename> string

Example: BB:DM:DLIS:DEL ' d list2'
deletes data list d_list2.

Usage: Setting only

Manual operation: See "File Manager - Digital Modulation" on page 75

[:SOURce<hw>]:BB:DM:DLISt:POINts <Points>

The command defines the number of bits in the selected data list to be utilized. When a
list is being filled with block data, this data is only ever sent in multiples of 8 bits. However
the exact number of bits to be exploited can be set to a different figure. The superfluous
bits in the list are then ignored.

Parameters:

<Points> integer
Range: 0 to INT_MAX
Increment: 1
*RST: 0

Example: BB:DM:DLIS:POIN 234

defines the number of bits in the data list to be utilized as 234 bits.
If the list was filled with block data, at least the last 6 bits will be
ignored.
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[:SOURce<hw>]:BB:DM:DLISt:SELect <Select>

The command selects the data list in the default directory. The default directory is set
using command MMEM: CDIRectory. A path can also be specified, in which case the
files in the specified directory are selected. If a data list with the specified name does not
yet exist, it is created. The file extension may be omitted. Only files with the file extension
*.dm_1iqgd will be selected or created.

The modulation data in this data list is used when the data source is selected using the
command SOURce :BB:DM: SOURce DLISt.

Parameters:
<Select> <list name>
Example: BB:DM:DLIS:SEL 'd list2'

selects data list d_1ist2.

Manual operation: See "Data Source - Digital Modulation" on page 66

[:SOURce<hw>]:BB:DM:FLISt:DELete <Filename>

Deletes the secified user filter file. The default directory is set using command
MMEM:CDIRectory. A path can also be specified, in which case the files in the specified
directory are read. The file extension may be omitted. Only files with the file extension
*  vat*.vaf will be deleted.

Setting parameters:
<Filename> string

Example: BB:DM:FILT:TYPE USER
selects the User filter type.
MMEM:CDIR 'D:/user/Filter List'
sets the default directory for the user-defined filters.
BB:DM:FLIS:DEL user filter3

deletes the user-defined filter.
Usage: Setting only

Manual operation: See "Load User Filter- Filter - Digital Modulation" on page 73

[:SOURce<hw>]:BB:DM:FLISt:POINts?
Queries the user filter list length.

Return values:

<Points> integer

Range: 0 to INT_MAX
Increment: 1
*RST: 0
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Example: BB:DM:FILT:TYPE USER

selects the User filter type.
BB:DM:FLIS:POIN?

queries the list length.

Usage: Query only

[:SOURce<hw>]:BB:DM:FLISt:SELect <Filename>
The command selects the user-defined filter (* . vaf).

The directory applicable to the following command is defined with the command
MMEM:CDIRectory. To access the files in this directory, only the file name is required,
without the path and the file extension.

Parameters:
<Filename> string
Example: BB:DM:FILT:TYPE USER

selects the User filter type.
MMEM:CDIR 'D:/user/Filter List'

sets the default directory for the user-defined filters.
BB:DM:FLIS:SEL user filter3

selects the user-defined filter.

Manual operation: See "Load User Filter- Filter - Digital Modulation" on page 73

[:SOURce<hw>]:BB:DM:MLISt:DELete <Filename>

Deletes the secified user mapping file. The default directory is set using command
MMEM:CDIRectory. A path can also be specified, in which case the files in the specified
directory are read. The file extension may be omitted. Only files with the file extension
* _vam will be deleted.

Setting parameters:
<Filename> string

Example: BB:DM:FORM USER
selects the User modulation type.
MMEM:CDIR 'D:/user/mapping List'
sets the default directory for the user mapping lists.
BB:DM:MLIS:DEL user mapping3

deletes the user mapping list.
Usage: Setting only

Manual operation: See "Load User Mapping - Digital Modulation" on page 69

[:SOURce<hw>]:BB:DM:MLISt:POINts?

Queries the user modulation mapping list length.
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Return values:

<Points> integer
Range: 0 to INT_MAX
Increment: 1
*RST: 0

Example: BB:DM:FORM USER

selects the User modulation type.
BB:DM:MLIS:POIN?

queries the list length.

Usage: Query only

[:SOURce<hw>]:BB:DM:MLISt:SELect <Filename>

The command selects the user mapping list in the default directory. The default directory
is set using command MMEM: CDIRectory. A path can also be specified, in which case
the files in the specified directory are selected. If a user mapping list with the specified
name does not yet exist, it is created. The file extension may be omitted. Only files with
the file extension * . vam will be selected or created.

Parameters:
<Filename> string
Example: BB:DM:MLIS:SEL 'c listl'

selects the user mapping list ¢ 1ist1.

Manual operation: See "Load User Mapping - Digital Modulation" on page 69

[:SOURce<hw>]:BB:DM:SETTing:CATalog?

This command reads out the files with Custom Digital Modulation settings in the default
directory. The default directory is set using command MMEM: CDIRectory. Only files with
the file extension * . dm will be listed.

Return values:
<Catalog> string

Example: MMEM:CDIR 'D:/user/dig mod'

sets the default directory.

BB:DM:SETT:CAT?

reads out all the files with Custom Digital Modulation settings in
the default directory.

Response: 'DM 1'

the file DM_1 with Custom Digital Modulation settings is available.

Usage: Query only

Manual operation: See "Save/Recall - Digital Modulation" on page 64
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[:SOURce<hw>]:BB:DM:SETTing:DELete <Filename>

This command deletes the selected file with Custom Digital Modulation settings. The
directory is set using command MMEM: CDIRectory. A path can also be specified, in
which case the files in the specified directory are read. The file extension may be omitted.
Only files with the file extension * . dm will be deleted.

Setting parameters:
<Filename> string

Example: BB:DM:STAN:ULIS:DEL 'DM 1'
deletes file DM 1.

Usage: Setting only

Manual operation: See "Save/Recall - Digital Modulation" on page 64

[:SOURce<hw>]:BB:DM:SETTing:LOAD <Filename>

This command loads the selected file with Custom Digital Modulation settings. The direc-
tory is set using command MMEM: CDIRectory. A path can also be specified, in which
case the files in the specified directory are read. The file extension may be omitted. Only
files with the file extension * . dm will be loaded.

Setting parameters:
<Filename> string

Example: BB:DM:STAN:ULIS:LOAD 'DM 1'
loads file DM 1.

Usage: Setting only

Manual operation: See "Save/Recall - Digital Modulation" on page 64

[:SOURce<hw>]:BB:DM:SETTing:STORe <Filename>

This command stores the current Custom Digital Modulation settings into the selected
file. The directory is set using command MMEM: CDIRectory. A path can also be speci-
fied, in which case the files in the specified directory are read. Only the file name has to
be entered. User Standards are stored as files with the specific file extensions * . dm.

Setting parameters:

<Filename> string

Example: BB:DM:STAN:ULIS:STOR 'DM QAM'
stores the current Custom Digital Modulation settings into file
DM QAM.

Usage: Setting only

Manual operation: See "Save/Recall - Digital Modulation" on page 64

Software Manual 1008.0858.42 — 10 260



R&S®WinlQSIM2 Remote Control Commands

SOURce:BB:DM Subsystem

[:SOURce<hw>]:BB:DM:SETTing:STORe:FAST <Fast>

Determines whether the instrument performs an absolute or a differential storing of the
settings.

Enable this function to accelerate the saving process by saving only the settings with
values different to the default ones.

Note: This function is not affected by the "Preset" function.

Parameters:
<Fast> 0]1|OFF|ON

*RST: 1

Manual operation: See "Fast Save" on page 65

[:SOURce<hw>]:BB:DM:STANdard:ULISt:CATalog?

This command reads out the files with Digital Standard settings in the default directory.
The default directory is set using command MMEM: CDIRectory. Only files with the file
extension *.dm_stu will be listed.

Return values:
<Catalog> string

Example: MMEM:CDIR 'D:/user/dig mod'

sets the default directory.

BB:DM: STAN:ULIS:CAT?

reads out all the files with Digital Standard settings in the default
directory.

Response: 'DM_QAM'

the file DM 0QAM with Digital Standard settings is available.

Usage: Query only

Manual operation: See "Save/Recall User - Digital Modulation" on page 68

[:SOURce<hw>]:BB:DM:STANdard:ULISt:DELete <Filename>

This command deletes the selected file with Digital Standard settings. The directory is
set using command MMEM: CDIRectory. A path can also be specified, in which case the
files in the specified directory are read. The file extension may be omitted. Only files with
the file extension *.dm_stu will be deleted.

Setting parameters:
<Filename> string

Example: BB:DM:STAN:ULIS:DEL 'DM QAM'
deletes file 'DM_QAM'.

Usage: Setting only

Manual operation: See "Save/Recall User - Digital Modulation" on page 68
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[:SOURce<hw>]:BB:DM:STANdard:ULISt:LOAD <Filename>

This command loads the selected file with Digital Standard settings. The directory is set
using command MMEM: CDIRectory. A path can also be specified, in which case the
files in the specified directory are read. The file extension may be omitted. Only files with
the file extension *.dm_stu will be loaded.

Setting parameters:
<Filename> string

Example: BB:DM:STAN:ULIS:LOAD 'DM QAM'
loads file 'DM_QAM'.

Usage: Setting only

Manual operation: See "Save/Recall User - Digital Modulation" on page 68

[:SOURce<hw>]:BB:DM:STANdard:ULISt:STORe <Filename>

This command stores the current Digital Standard settings into the selected file. The
directory is set using command MMEM: CDIRectory. A path can also be specified, in
which case the files in the specified directory are read. Only the file name has to be
entered. User Standards are stored as files with the specific file extensions *.dm stu.

Setting parameters:
<Filename> string

Example: BB:DM:STAN:ULIS:STOR 'DM QAM'
stores the current Digital Standard settings into file 'DM_QAM'.

Usage: Setting only

Manual operation: See "Save/Recall User - Digital Modulation" on page 68

7.9 SOURce:BB:IMPort Subsystem

The IMPort subsystem contains the commands for importing 1Q signal data files via
TCP/IP into R&S WinlQSIM2.

®  General COMMANGAS. .....oiiuuiiiiie ettt e s s e e s s snbe e e e e e e s 262
o  Filter/Clipping SettiNgS...coui it 267
O Marker SettiNgS. ... e 271

7.9.1 General Commands

[:SOURCE<hW>]:BB:IMPOIt:PRESEL. ....uvutuueaieieeeeeeeeeeeeeeeeieeeseeinaaese s e e e eseeeaeeeeeeneneennnnnnnnnn 263
[:SOURCe<hw>]:BB:IMPOIt:SERVEI:ID?....ccccvuiieeieeiiiieeeeeeieieseeeeettsaeeeeseasaeeaesestnneeeseesnns 263
[:SOURce<hw>]:BB:IMPOrt:SERVeEr:LOCaAI[:STATE]....ctuiereeeerreeeeeeeerieieeseeraieeeeeeernnaeeeeeenns 263
[:SOURce<hw>]:BB:IMPOrt:SERVErNAME.......cciii e 264
[:SOURce<hw>]:BB:IMPOIrt:SERVErPORT ..o e e e 264
[:SOURCce<hw>]:BB:IMPOrt:SERVErTTOUL.....ccceeiiiieeeerieiieie e e e eeeeee e e e eeeee e e e e e eeie e e e eeeenan 264
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[:SOURce<hw>]:BB:IMPOrt:SERVEr:UPDALE........cevvuuuaeieeeeeeeieeiieaeeeeeeeeeeaennaaaaeeseeeeeeeennnns 264
[:SOURce<hw>]:BB:IMPOrt:SETTING:CATAIOG?. .. ceeetueieeeieeeeeetieeeeeteeeeeeteeeeetaeeeeetaeeeeeees 265
[:SOURCce<hw>]:BB:IMPOrt:SETTING:DELEE.....cieeieiiieeeeieicee et e e e e e e eeeees 265
[:SOURce<hw>]:BB:IMPOrt:SETTING:LOAD.....ccuiiiiiiieieeiie e e e e e e e e e 265
[:SOURce<hw=>]:BB:IMPort:SETTING:STORE. ...ttt e e 266
[:SOURce<hw>]:BB:IMPort:SETTING:STORE:FAST ... .ottt 266
[:SOURce<hw>]:BB:IMPort:SRATE:VARIAtON?....cceieeieeeee et e e e e e e e e e 266
[:SOURCESNW>]:BB:IMPOIt:STATE. ...ceeitveritieiieieeeeeieeeeettieeteeeeeeeeseerssstasaseseeeesereeesssnanns 267

[:SOURce<hw>]:BB:IMPort:PRESet
The command calls the default settings for 1Q data import.

Example: BB:IMP:PRES
calls the default settings for 1Q data import.

Usage: Event

Manual operation: See "Set to Default - Import" on page 115

[:SOURce<hw>]:BB:IMPort:SERVer:ID?

Queries the connected import server. If no import server is connected, a message "not
connected" is displayed. Seraching for a connected server is triggered with "Update
Server Connection".

Return values:
<ld> string

Example: BB:IMP:SERV?
queries the connected import server.

Usage: Query only

Manual operation: See "Server ID - Import" on page 117

[:SOURce<hw>]:BB:IMPort:SERVer:LOCal[:STATe] <State>

Acivates/deactivates the local host as the server from where the 1Q data streams will be
dowloaded. If activated, the field for entering a remote host is filled with the entry "local-
host" automatically and cannot be edited.

Parameters:
<State> 0]1|OFF|ON
*RST: 1
Example: BB:IMP:SERV:LOC:STAT ON

sets the localhost as the connected server.

Manual operation: See "Use Local Server - Import" on page 116
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[:SOURce<hw>]:BB:IMPort:SERVer:NAME <Name>

The command enters the name (IP address) of the connected server. To enter the name
in this field, the check box "Use Local Server" has to be unchecked.

Parameters:
<Name> string
*RST: localhost
Example: BB:IMP:SERV:NAME 12.34.45.78

enters the |P address of the connected server.

Manual operation: See "Server Name - Import" on page 117

[:SOURce<hw>]:BB:IMPort:SERVer:PORT <Port>

Sets the port number for the server connection.

Parameters:
<Port> integer
Range: 0 to 65536
Increment: 1
*RST: 1000
Example: BB:IMP:SERV:PORT 1000

sets port 1000 for the server connection.

Manual operation: See "Port Number - Import" on page 117

[:SOURce<hw>]:BB:IMPort:SERVer:TTOut <TTout>

Sets the duration after which the transmission is aborted in case of a server timeout.

Parameters:
<TTout> integer
Range: 10 to 10000
Increment: 1
*RST: 20
Example: BB:IMP:SERV:TTO 20

sets the transmission timeout to 20 seconds.

Manual operation: See "Transmission Timeout (s) - Import" on page 117

[:SOURce<hw>]:BB:IMPort:SERVer:UPDate

The command udates the TCP/IP parameter and tries to establish a connection to the

server.
Example: BB:IMP:SERV:UPD

updates the server connection.
Usage: Event
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Manual operation: See "Update Server Connection - Import" on page 117

[:SOURce<hw>]:BB:IMPort:SETTing:CATalog?

Reads out the files with import settings in the default directory. The default directory is
set using command MMEM: CDIRectory. Only files with the file extension * . import will

be listed.

Return values:

<Catalog> string

Example: MMEM:CDIR 'D:/user/waveform'

sets the default directory to D:/user/waveform.
BB:IMP:SETT:CAT?

reads out all the files with import settings in the default directory.
Response: 'import_1', 'import_2"'

the files import 1 and import 2 with import settings are avail-
able.

Usage: Query only

Manual operation: See "Save/Recall - Import" on page 115

[:SOURce<hw>]:BB:IMPort:SETTing:DELete <Filename>

Deletes the selected file with import settings. The directory is set using command
MMEM: CDIRectory. A path can also be specified, in which case the files in the specified
directory are read. The file extension may be omitted. Only files with the file extension
* _import will be loaded.

Setting parameters:
<Filename> string

Example: BB:IMP:SETT:DEL 'import 1'
deletes file import 1.
Usage: Setting only

Manual operation: See "Save/Recall - Import" on page 115

[:SOURce<hw>]:BB:IMPort:SETTing:LOAD <Filename>

Loads the selected file with import settings. The directory is set using command
MMEM:CDIRectory. A path can also be specified, in which case the files in the specified
directory are read. The file extension may be omitted. Only files with the file extension
* _import will be loaded.

Setting parameters:
<Filename> string

Example: BB:IMP:SETT:LOAD 'import 1'
loads file import 1.
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Usage: Setting only

Manual operation: See "Save/Recall - Import" on page 115

[:SOURce<hw>]:BB:IMPort:SETTing:STORe <Filename>

Stores the current import settings into the selected file. The directory is set using com-
mand MMEM: CDIRectory. A path can also be specified, in which case the files in the
specified directory are read. Only the file name has to be entered. Import settings are
stored as files with the specific file extensions * . import.

Setting parameters:
<Filename> string

Example: BB:IMP:SETT:STOR 'import 1'
stores the current import settings into file import 1.

Usage: Setting only

Manual operation: See "Save/Recall - Import" on page 115

[:SOURce<hw>]:BB:IMPort:SETTing:STORe:FAST <Fast>

Determines whether the instrument performs an absolute or a differential storing of the
settings.

Enable this function to accelerate the saving process by saving only the settings with
values different to the default ones.

Note: This function is not affected by the "Preset" function.

Parameters:
<Fast> 0]1|OFF|ON

*RST: 1

[:SOURce<hw>]:BB:IMPort:SRATe:VARiation?
Queries the sample rate variation.

Return values:
<Variation> float

Range: 400 to 40E6
Increment: 0.001

*RST: 20E6
Example: BB:IMPort:SRATe:VARiation?
Usage: Query only

Manual operation: See "Sample Rate Variation " on page 119
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[:SOURce<hw>]:BB:IMPort:STATe <State>
Enables/disables the import of IQ data.

Parameters:

<State> 0]1|OFF|ON
*RST: 0

Example: BB:IMP:STAT ON

enables the import of IQ data.

Manual operation: See "State - Import" on page 115

7.9.2 Filter/Clipping Settings

[:SOURCce<hw>]:BB:IMPOrt:CLIPPING:LEVEL ...cuuiiiiiereieeieeee et e et e et e e eebe e eea 267
[:SOURce<hw>]:BB:IMPort:CLIPPINGIMODE.........ciiiiiieeeeee ettt e e e e 268
[:SOURce<hw=>]:BB:IMPort:CLIPPING:STATE. ettt 268
[:SOURce<hw>]:BB:IMPort:FILTEr:ILENGIh. .....ceuieieee e 268
[:SOURce<hw>]:BB:IMPort:FILTer:ILENGth:AUTO......uieieieeeeeeeeieeee e e e e eeeeeeiee e e eeeeeeeeeeneas 269
[:SOURce<hw>]:BB:IMPOrt:FILTEr:OSAMPIING. . .cieeeeeeeerriiiieieeeeeeertiiaeeeeeeeeeesraeseeeeseeessnnes 269
[:SOURce<hw>]:BB:IMPort:FILTer:OSAMPING:AUTO......cccuvtiieeeeeeiiieeieeeeeetieeeeeeeeetneeeeens 269
[:SOURCe<hw>]:BB:IMPOI:FILTENRTYPE.....ctuuieeeeiiieeeeetieeee et e e e et eeeeaaeeeeeeaeeesenteeeeenes 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARamMeter:COSINE. .....uviiereeiieieeeieiee e eeeeiee e e e e eeeens 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARAMEter:GAUSS......cccuierieiiiieeiie e eeeeiee e e e ee e e e 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARAMEtEr:LPASS.........coveiiiieeeeeie et e e e eeee e 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:LPASSEVM.........ccueeeeiieeeeeeeeeeiesieeeceeenneenns 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARAMEtEr:PGAUSS.......uceieeereeerriiieeeeeeeerrsiieeeeeeeeennnas 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARamMeter:RCOSINE......cceeeeieerieeeeeeeeiiiieeeeeeeerieeeeeeeeens 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARaAMEter:SPHESE. .......ccocevvieeeieiieeeeeteeeeeeeeeeee e 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:APCO25.........cooeviiieiiiieeeeiceeeeeee e eeen e 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:COSINe:COFS........cceeeievveeeeeeeeeeeereere e 271

[:SOURce<hw>]:BB:IMPort:CLIPping:LEVel <Level>

Sets the limit for level clipping. This value indicates at what point the signal is clipped. It
is specified as a percentage, relative to the highest level. 100% indicates that clipping
does not take place.

Level clipping is activated with the command SOUR:BB: IMP:CLIP:STAT ON.

Parameters:

<Level> integer
Range: 1 to 100
Increment: 1
*RST: 100
Default unit: PCT
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Example: BB:IMP:CLIP:LEV 80PCT

sets the limit for level clipping to 80% of the maximum level.
BB:IMP:CLIP:STAT ON

activates level clipping.

Manual operation: See "Clipping Level " on page 119

[:SOURce<hw>]:BB:IMPort:CLIPping:MODE <Mode>
The command sets the method for level clipping (Clipping).

Parameters:
<Mode> VECTor | SCALar

VECTor
The reference level is the amplitude | i+jq |.

SCALar
The reference level is the absolute maximum of the | and Q values.

*RST: VECTor

Example: BB:IMP:CLIP:MODE SCAL
selects the absolute maximum of all the | and Q values as the
reference level.
BB:IMP:CLIP:LEV 80PCT

sets the limit for level clipping to 80% of this maximum level.
BB:IMP:CLIP:STAT ON

activates level clipping.

Manual operation: See "Clipping Mode" on page 120

[:SOURce<hw>]:BB:IMPort:CLIPping:STATe <State>

Activates level clipping (Clipping). The value is defined with the command
[SOURce] :BB: IMPort:CLIPping:LEVel, the mode of calculation with the command
[SOURce] :BB: IMPort:CLIPping:MODE.

Parameters:
<State> 0]1|OFF|ON
*RST: 0
Example: BB:IMP:CLIP:STAT ON

activates level clipping.

Manual operation: See "Clipping State" on page 119

[:SOURce<hw>]:BB:IMPort:FILTer:ILENgth <ILength>

Sets the impulse length (number of filter tabs).
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Parameters:
<ILength> integer
Range: 1 to 128
Increment: 1
*RST: 40
Example: BB:IMP:FILT:ILEN 10

sets the number of filter tabs to 10.

Manual operation: See "Impulse Length" on page 119

[:SOURce<hw>]:BB:IMPort:FILTer:ILENgth:AUTO <Auto>

Acivates/deactivates the impulse length state. If activated, the most sensible parameter
values are selected. The value depends on the coherence check.

Parameters:
<Auto> 0]1|OFF|ON
*RST: 1
Example: BB:IMP:FILT:ILEN:AUTO ON

the most sensible parameters are selected automatically.

Manual operation: See "Impulse Length" on page 119

[:SOURce<hw>]:BB:IMPort:FILTer:OSAMpling <OSampling>

Sets the upsampling factor.

Parameters:

<0OSampling> integer
Range: 1 to 32
Increment: 1
*RST: 2

Example: BB:IMP:FILT:0SAM 32

sets the upsampling factor to 32.

Manual operation: See "Oversampling " on page 119

[:SOURce<hw>]:BB:IMPort:FILTer:OSAMpling:AUTO <Auto>

Acivates/deactivates the upsampling factor state. If activated, the most sensible param-
eter values are selected. The value depends on the coherence check. If deactivated, the
values can be changed manually.

Parameters:
<Auto> 0|1]OFF|ON
*RST: 1
Example: BB:IMP:FILT:0SAM:AUTO ON

the most sensible parameters are selected automatically.
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Manual operation: See "Oversampling " on page 119

[:SOURce<hw>]:BB:IMPort:FILTer:TYPE <Type>
Selects the filter type.

Parameters:

<Type> RCOSine | COSine | GAUSs | LGAuss | CONE | COF705 |
COEQualizer | COFequalizer | C2K3x | APCO25 | SPHase |
RECTangle | PGAuss | LPASs | DIRac | ENPShape | EWPShape |
LPASSEVM
*RST: GAUSs (if layer mode OFDM), COSine (if layer mode

CCK or PBCC)
Example: BB:IMP:FILT:TYPE COS

selects the Cosine filter type.

Manual operation: See "Filter" on page 118

[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:COSine <Cosine>
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:GAUSs <Gauss>
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:LPASs <LPass>
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:LPASSEVM <LPassEvm>
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:PGAuss <PGauss>
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:RCOSine <RCosine>
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:SPHase <SPhase>
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:APCO25 <Apco25>

Sets the corresponding filter parameter.

Parameters:
<Apco25> float
Range: 0.05 to 0.99
Increment: 0.01
*RST: 0.2
<Cosine> float
Range: 0 to 1.0
Increment: 0.01
*RST: 0.1
<Gauss> float
Range: 0.15 to 2.5
Increment: 0.01
*RST: 0.5
<LPass> float

Range: 0.05 to 2
Increment: 0.01
*RST: 0.5
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<LPassEvm> float

Range: 0.05 to 2
Increment: 0.01
*RST: 0.5

<PGauss> float
Range: 0.15 to 2.5
Increment: 0.01
*RST: 0.5
<RCosine> float

Range: 0to 1.0
Increment: 0.01
*RST: 0.22

<SPhase> float

Range: 0.15 to 2.5
Increment: 0.01
*RST: 2

Example: BB:IMP:FILT:PAR:APCO25 0.2
sets the roll-off factor to 0.2 for filter type APCO25.

Manual operation: See "Roll Off Factor or BXxT" on page 118

[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:COSine:COFS <Cofs>

Sets the "cut of frequency shift" value for the Cosine filter type.

Parameters:
<Cofs> float
Range: -1 to 1
Increment: 0.01
*RST: -0.1
Example: BB:IMP:FILT:PAR:COS:COFS 0.04

the "cut of frequency shift” value is set to 0.04.

Manual operation: See "Cut Off Frequency Shift" on page 118

7.9.3 Marker Settings

[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPuUt<ch>:MODE..........cccccevrrrruuerieeererinraneeeeeeennns 272
[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPUt<Ch>:ONTIME......c.cceerrrruererirrieeeeerieeeeeereeeeeens 272
[:SOURce<hw>]:BB:IMPort:TRIGger:OUTPut<ch>:OFFTime.......ccocuieiiiiiiiiiieieeeeeeeeae 272
[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPUt<Ch>:PATTEM.....cccuireerinieeeeeiieeeeeeieeeeneneeeeen 273
[:SOURce<hw>]:BB:IMPort:TRIGger:OUTPut<ch>:PULSe:DIVider........ccccciveiiiiiiiieiiinaanne. 273
[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPut<ch>:PULSe:FREQUENCY?.......ccerrreeermrnnnnnnnnns 273
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[:SOURce<hw>]:BB:IMPort:TRIGger:OUTPut<ch>:MODE <Mode>

The command defines the signal for the selected marker output.

Parameters:

<Mode> RESTart | PULSe | PATTern | RATio
RESTart
A brief marker signal is generated at the start of the waveform.
PULSe
A pulsed marker signal is generated. The pulse frequency (= sym-
bol rate/divider) is defined with the
SOUR: IMP:TRIG:OUTP:PULSe:DIVider command and can
be queried with the
SOUR:BB:IMP:TRIG:0UTP:PULSe: FREQuency command.
PATTern
A marker signal is generated with the aid of a user-definable bit
pattern. The bit pattern is entered with the command
SOURce:BB: IMP: TRIGger :OUTPut: PATTern. The bit pattern
is a maximum of 32 bits long.
RATio
A regular marker signal corresponding to the Time Off / Time On
specifications in the commands
SOURce:BB:IMP:TRIGger :0UTPut:OFFT and
SOURce:BB:IMP:TRIGger:0UTPut:ONT is generated.
*RST: RESTart

Example: BB:IMP:TRIG:0UTP2:MODE PULS

selects the pulsed marker signal on output MARKER 2.

Manual operation: See "Marker Mode" on page 120

[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPut<ch>:ONTime <OnTime>
[:SOURce<hw>]:BB:IMPort:TRIGger:OUTPut<ch>:0OFFTime <OffTime>

Sets the number of symbols in a period (ON time + OFF time) during which the marker
signal in setting SOURce : BB: IMPort: TRIGger : OUTPut : MODE RATio onthe marker
outputs is OFF.

Parameters:

<OffTime> integer
Range: 1 to 16777215
Increment: 1
*RST: 1

Example: BB:IMP:TRIG:0UTP2:0FFT 20

sets an OFF time of 20 symbols for marker signal 2.

Manual operation: See "Marker Mode" on page 120
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[:SOURce<hw>]:BB:IMPort:TRIGger:OUTPut<ch>:PATTern <Pattern>

The command defines the bit pattern used to generate the marker signal in the setting
SOURce:BB:IMP:TRIGger:0UTPut :MODE PATTern. 0 is marker off, 1 is marker on.

Parameters:
<Pattern> integer
Range: #B0,1 to #B111
*RST: #B0,1
Example: BB:IMP:TRIG:0UTP2:PATT #B000000011111111,15

sets a bit pattern.
BB:IMP:TRIG:0UTP2:MODE PATT

activates the marker signal according to a bit pattern on output
MARKER 2.

Manual operation: See "Marker Mode" on page 120

[:SOURce<hw>]:BB:IMPort:TRIGger:OUTPut<ch>:PULSe:DIVider <Divider>

Sets the divider for the Pulse marker mode (SOUR:BB: IMP: TRIG: OQUTP : MODE
PULSe). The resulting pulse frequency is derived by dividing the symbol rate by the

divider.
Parameters:
<Divider> integer
Range: 2 to 1024
Increment: 1
*RST: 2
Example: BB:IMP:TRIG:0UTP2:PULS:DIV 2

sets the divider to 2 for the marker signal on output MARKER 2.
BB:IMP:TRIG:QUTP2:FREQ?

queries the resulting pulse frequency of the marker signal.
Response:

66 000

the resulting pulse frequency is 66 kHz.

Manual operation: See "Marker Mode" on page 120

[:SOURce<hw>]:BB:IMPort:TRIGger:OUTPut<ch>:PULSe:FREQuency?

Queries the pulse frequency of the pulsed marker signal in the setting
SOURce:BB:IMP:TRIGger:0UTPut :MODE PULSe. The pulse frequency is derived by
dividing the symbol rate by the divider.

Return values:

<Frequency> float
Range: 0 to max
Increment: 0.001
*RST: 10E6
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Example: BB:IMP:TRIG:0UTP2:PULS:DIV 2
sets the divider marker signal on output MARKER 2 to the value
2.
BB:IMP:TRIG:0UTP2:MODE PULS

enables the pulsed marker signal.
BB:IMP:TRIG:0UTP2:PULS:FREQ?

queries the pulse frequency of the marker signal.
Response:

33 000

the resulting pulse frequency is 33 kHz.
Usage: Query only

Manual operation: See "Marker Mode" on page 120

710 SOURce:BB:MCCW Subsystem

This subsystem contains the commands for setting the Multi Carrier CW signals.

7.10.1 Suffixes

SOURce<hw>
For one-path instruments, the keyword SOURCce is optional and can be omitted.

The numeric suffix to SOURce distinguishes between signal generation for path A and
path B in the case of two-path instruments:

® SOURce[1l] =path A
The keyword SOURce is optional and can be omitted

® SOURce?2 =path B
The keyword SOURce is mandatory, i.e. the command must contain the keyword with
suffix 2.

OUTPut<ch>

The numeric suffix to OUTPut distinguishes between the available markers.

7.10.2 General Settings and Carrier Setup Settings

[[SOURCE<hW>]:BB:MC C W ST AT €. et iieiieieeeeeite e e e eeaee e e e et e e e eeeaa e e e eeta e e ereanaeeerennneaerennn 275
[:SOURCe<hW>]:BB:MCCW:PRESEL........cevrrruruuuaiaieeieeeeeieieeeeeieninnaaaeeeeseeaeeeeeseeeenennnnnnns 275
[:SOURce<hw>]:BB:MCCW:CARRIEIrCOUNL......ccvuiieeiiriiieeiiiieeeeeiee e e e et eeeere e e e e enneeeeeees 275
[:SOURce<hw>]:BB:MCCW:CARRIEr:LIST:PHASE. .....cceieiteeeeiiieeeeeee et eere e eea 276
[:SOURce<hw>]:BB:MCCW:CARRIErLIST:POWET......ceieeiiieeieeeeie ettt 277
[:SOURce<hw>]:BB:MCCW:CARRIErLIST:STATE. .ccu ettt 277
[:SOURce<hw>]:BB:MCCW:CARRIEIPHASE. ... .ot 278
[:SOURce<hw>]:BB:MCCW:CARRIEIHPOWET......cceeeeeeiieeieieaaaa e e e eeeeeeeeeeineaeaa e e eeeeeeeeeeennanns 278
[:SOURce<hw>]:BB:MCCW:CARRIErSPACING.....cuuuuuuuuaaaaaaeieeeeeeeaeaeeeeeeeeeeeeeeeeennnnnnnnnnnnns 279
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[:SOURCce<hw>]:BB:MCCW:CARRIEN STATE. ..cccieieeeeeeeeeieiinraeaaaaeaeeeeeeeaaeaeeeeseeeeeneensnnnnnnns 279
[:SOURCE<hW>]:BB:MCCW:ICFACHON....cuuuieieeiietieeeeeeetteeeeeeetaaeeeeeetnaaeseesestaesesesesnnneeesersnns 279
[:SOURCce<hw>]:BB:MCCW:CFACLOrACTUAI?.....ccuueeiiiriieeieteeeeetieeeeeeneeeserneeesenreeeeeens 280
[:SOURce<hw>]:BB:MCCW:CFACLOr:MODE.......ccii ittt e 280
[:SOURCe<hW>]:BB:MCCW:CLOCK?. ..cu ettt et e e e e e e e e eas 281
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIerEXECULE....ccceuiiriiiieiiieeeee e, 281
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIerPHASE:STEP......ccuucieiieeeeiiceee e e e e eeeeeas 282
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIier:PHASE[:STAR......ccccerrrrrrrrrrreeeeeeeeesnnrnveneeeens 282
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIer:POWErSTEP......cc.uceeieeeeeiiniiieeeeeeenieeeeeeeeeenns 283
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIer:POWEIT:STAR....ceieeiirireeeeeeeerieeeeeeeeerieeeeees 283
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIErSTARL. ....cii it e 284
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIEHSTAT ...t 284
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIEIHSTOP.....cuuciiiiieiiiiie e eeeeeti e e e e e e e e e e eeerne e ees 284

[:SOURce<hw>]:BB:MCCW:STATe <State>

The command turns on the Multi Carrier CW signal. Any other digital standards or digital
modulation that may be in the ON state will be automatically turned OFF.

Parameters:

<State> 0|1]|OFF|ON
*RST: OFF

Example: BB:MCCW:STAT ON

switches on generation of the Multi Carrier CW signal.

Manual operation: See "State" on page 85

[:SOURce<hw>]:BB:MCCW:PRESet
The command sets all multi carrier signal parameters to their default values.

Example: BB:MCCW:PRESet
resets the Multi Carrier settings to default values.

Usage: Event

Manual operation: See "Set to Default” on page 85

[:SOURce<hw>]:BB:MCCW:CARRier:COUNt <Count>

The command sets the number of carriers in the Multi Carrier CW signal. The total band-
width is calculated as (Number of carriers - 1) * Carrier spacing and must not exceed the
system bandwidth of the instrument (see data sheet).

The carrier spacing (: BB:MCCW:CARRier: SPACing) is reduced if the total bandwidth
is not respected when entering the number of carriers.

The number of carriers entered therefore defines the maximum carrier spacing
(:BB:MCCW:CARRier:SPACing).
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Parameters:
<Count> integer
Range: 1 to 8192
*RST: 64
Example: BB:MCCW:CARR:COUN 10

Manual operation:

sets 10 CW carriers for the multi carrier signal.

See "Number of Carriers" on page 87

[:SOURce<hw>]:BB:MCCW:CARRier:LIST:PHASe <Phas0[,Phas1.]>]
[:SOURce<hw>]:BB:MCCW:CARRier:LIST:PHASe? [, <Start>[, <Count>]]

The command sets the start phase of the carrier with the aid of a value list. The first value
in the list is assigned to the carrier with index 0, the second value to the carrier with index
1, etc. The maximum length corresponds to the maximum number of multi carriers. There
is no need to enter all the values every time. Values not set by the value list are set with
the default values provided they have already been explicitly set by a previous command.
If this is the case, the values continue to apply until overwritten.

Setting parameters:
<Phas0[,Phas1..]>

Query parameters:
<Start>

<Count>

Return values:
<Phas[,Phas..]>

Example:

Manual operation:

float

Range: 0 to 360
Increment: 0.01
*RST: 0
Default unit: DEG

integer

Range: 0 to lastCarrier
integer

Range: 1 to lastCarrier
float

BB:MCCW:CARR:LIST:PHAS 1,20,30,40,50,60

sets a start phase for carriers 0, 1, 2, 3 and 4.
BB:MCCW:CARR:LIST:PHAS? 2,3

queries the phase of carrier 1, 2 and 3.
Response: 20, 30, 40

See "Carrier Table" on page 89

Software Manual 1008.0858.42 — 10

276



R&S®WinlQSIM2 Remote Control Commands

SOURce:BB:MCCW Subsystem

[:SOURce<hw>]:BB:MCCW:CARRier:LIST:POWer <Pow0[,Pow1..]>]
[:SOURce<hw>]:BB:MCCW:CARRIier:LIST:POWer? <Start>, <Count>

The command sets the power of the carrier with the aid of a value list. The first value in
the list is assigned to the carrier with index 0, the second value to the carrier with index
1, etc. The maximum length corresponds to the maximum number of multi carriers. There
is no need to enter all the values every time. Values not set by the value list are set with
the default values provided they have already been explicitly set by a previous command.
If this is the case, the values continue to apply until overwritten.

Setting parameters:
<PowO[,Pow1..]> float

Increment: 0.01

Query parameters:

<Start> integer

Range: 0 to lastCarrier
<Count> integer

Range: 1 to lastCarrier

Return values:

<Powl[,Pow..]> float
Example: BB:MCCW:CARR:LIST:POW -65 dB, -30 dB, -50
dB, ...

sets the power of carrier 0 to -65 dB, carrier 1 to -30 dB and so on.
BB:MCCW:CARR:LIST:POW? 2,3

queries the power of carrier 1 and 2.

Response: -30, -50

Manual operation: See "Carrier Table" on page 89

[:SOURce<hw>]:BB:MCCW:CARRIer:LIST:STATe <Stat0[,Stat1..]>]
[:SOURce<hw>]:BB:MCCW:CARRIer:LIST:STATe? <Start>, <Count>

The command switches the carrier on or off with the aid of a value list. The first value in
the list is assigned to the carrier with index 0, the second value to the carrier with index
1, etc. The maximum length corresponds to the maximum number of multi carriers. There
is no need to enter all the values every time. Values not set by the value list are set with
the default values provided they have already been explicitly set by a previous command.
If this is the case, the values continue to apply until overwritten.

Setting parameters:
<Stat0[,Stat1..]> ON | OFF[,ON | OFF,...]

Query parameters:

<Start> integer

Range: 0 to lastCarrier
<Count> integer

Range: 1 to lastCarrier
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Return values:
<State[,State..]> select

Example: BB:MCCW:CARR:LIST:STAT 1,0,1,1,0,0....

switches carrier 0 on, carrier 1 off, etc.
BB:MCCW:CARR:LIST:STAT? 2,4

queries the states of carrier 2, 3, 4 and 5.
Response: 0,1,1,0

Manual operation: See "Carrier Table" on page 89

[:SOURce<hw>]:BB:MCCW:CARRier:PHASe <Carrierindex>, <Phase>
The command sets the start phase of the selected carrier.

The phase settings are only valid if optimization of the crest factor is disabled
(: SOURce:BB:MCCW:CFACtor :MODE OFF).

Parameters:
<Carrierindex> integer
Range: 0 to lastCarrier
<Phase> float
Sets the start phase of the selected carrier.
Range: 0 to 359.99
Increment: 0.01
*RST: 0
Default unit: DEG
Example: BB:MCCW:CARR:PHAS 15, 90

sets a start phase of 90 DEG for carrier 15.

Manual operation: See "Carrier Table" on page 89

[:SOURce<hw>]:BB:MCCW:CARRier:POWer <Carrierindex>, <Power>

The command sets the power of the selected carrier.

Parameters:
<Carrierlndex> integer
Range: 0 to lastCarrier
<Power> float
Sets the power of the selected carrier.
Range: -80 to O
Increment: 0.01
*RST: 0
Example: BB:MCCW:CARR:POW 15, -50 dB

sets the power of carrier 15 to -50 dB.

Manual operation: See "Carrier Table" on page 89
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[:SOURce<hw>]:BB:MCCW:CARRier:SPACing <Spacing>
The command sets the carrier spacing.

The carriers are generated symmetrically around the center carrier. The total bandwidth
is calculated as ("Number of carriers" - 1) * "Carrier spacing "and must not exceed the
system bandwidth of the instrument (see data sheet).

The maximum carrier spacing that can be set is dependent on the chosen number of
carriers

The maximum carrier spacing is automatically reduced so that the maximum total band-
width is not exceeded on entering the number of carriers
(:BB:MCCW:CARRier:COUNt).

Parameters:

<Spacing> float
Range: 0 to 120E6
Increment: 0.01
*RST: 10E3

Example: BB:MCCW:CARR:SPAC 10 MHz

sets a carrier spacing of 10 MHz.

Manual operation: See "Carrier Spacing" on page 87

[:SOURce<hw>]:BB:MCCW:CARRIier:STATe <Carrierlndex>, <State>
The command switches the selected carrier on or off.

The counting in remote control differs from the numbers in the carrier table. Index 0 cor-
responds to number 1 (first line) in the table. Therefore, switching the state of the channel
via remote control always switches the state of <channel index> + 1 in the table.

Parameters:
<Carrierindex> integer
Range: 0 to lastCarrier
<State> select
*RST: 0
Example: BB:MCCW:CARR:STAT 15, ON

switches carrier 16 on.

Manual operation: See "Carrier Table" on page 89

[:SOURce<hw>]:BB:MCCW:CFACtor <CFactor>

The command sets the desired crest factor for the multi carrier signal on selection of the
command SOUR:BB:MCCW:CFAC:MODE SLOW.
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Parameters:

<CFactor> float
Range: 0 to 30
Increment: 0.01
*RST: 3

Example: BB:MCCW:CFAC:MODE SLOW

sets the Target Crest optimization mode.
BB:MCCW:CFAC 10 dB

sets the desired crest factor to 10 dB.

Manual operation: See "Desired Crest Factor" on page 88

[:SOURce<hw>]:BB:MCCW:CFACtor:ACTual?
Queries the actual Crest Factor for BB : MCCW: CFAC : MODE SLOW.

Return values:
<Actual> float

Range: 0 to 100
Increment: 0.01

*RST: 3

Example: SOUR:BB:MCCW:CFAC:MODE SLOW
BB:MCCW:CFAC:ACT?
Response: 3

Usage: Query only

[:SOURce<hw>]:BB:MCCW:CFACtor:MODE <Mode>

The command sets the mode by which automatic settings will minimize the crest factor
or hold it at a chosen value.

]
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Parameters:

<Mode> OFF | CHIRp | SLOW
OFF
Crest factor optimization is switched off. The carrier PHASE set-
ting has an effect.
CHIRp
The crest factor is very rapidly optimized to < 3 dB for multi carrier
signals so that all carriers are switched on and have the same
amplitude. The computation time is independent of the number of
carriers. In other carrier configurations the achievable crest factor
is worse.
SLOW
The crest factor entered using SOURceBB:MCCW:CFACtor is
maintained for all carrier configurations by means of automatic
settings. The computation time depends on the number of carriers
and on the crest factor that has been set. Computation time increa-
ses only when the number of carriers exceeds 256 and the crest
factor is above 4 dB.

*RST: CHIRp
Example: BB:MCCW:CFAC:MODE OFF

switches off automatic crest factor optimization.
The setting SOURBB: MCCW: CARR: PHAS has an effect.

Manual operation: See "Optimize Crest Factor Mode" on page 87

[:SOURce<hw>]:BB:MCCW:CLOCk?

The command queries the output clock rate. The output clock rate depends on the num-
ber of carriers an the selected carrier spacing.

Return values:
<Clock> float

Range: 0 to Max
Increment: 1E-3
*RST: 0

Example: BB:MCCW:CLOC?
queries the output clock rate.
Response: 256 000 000
the output clock rate is 256 MHz.

Usage: Query only

Manual operation: See "Clock Frequency" on page 87

[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:EXECute

The command adopts the settings for the carrier range which has been defined using
the :BB:MCCW:EDIT:CARR: ... commands.

]
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Example: BB:MCCW:EDIT:CARR:STAR 4

the carrier range starts at carrier 4.
BB:MCCW:EDIT:CARR:STOP 400

the carrier range stops at carrier 400.
BB:MCCW:EDIT:CARR:STAT ON

sets all the carriers in the carrier range to ON.
BB:MCCW:EDIT:CARR:EXEC

adopts the settings for all the carriers in the carrier range.
BB:MCCW:STAT

starts generation of the multi carrier signal. Carriers 4 to 400 are
in the ON state.

Usage: Event

Manual operation: See "Accept” on page 89

[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:PHASe:STEP <Step>

The command sets the step width by which the start phases of the carriers in the defined
carrier range will be incremented.

The phase settings are only valid if optimization of the crest factor is disabled
(: SOURce:BB:MCCW:CFACtor :MODE OFF).

Parameters:

<Step> float
Range: -359.99 to 359.99
Increment: 0.01
*RST: 0

Example: BB:MCCW:EDIT:CARR:PHAS 90 DEG

sets a start phase of 90° for the carriers in the carrier range.
BB:MCCW:EDIT:CARR:PHAS:STEP 1 DEG

the start phase is incremented by 1° for each carrier, i.e. the first
carrier has a start phase of 90°, the second a start phase of 91°,
etc.

Manual operation: See "Phase Step" on page 89

[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:PHASe[:STAR] <Start>

The command sets the start phase for the individual carriers in the defined carrier range.
If the command :BB:MCCW:EDIT:CARR:PHAS:STEP is used to define a step width, the
phase entered here applies only to the starting carrier. The phases of the remaining car-
riers are stepped up or down by the phase value specified in

the :BB:MCCW:EDIT:CARR:PHAS: STEP command.

The phase settings are only valid if optimization of the crest factor is disabled
(SOURce:BB:MCCW:CFACtor :MODE OFF).
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Parameters:
<Start> float
Range: 0 to 359.99
Increment: 0.01
*RST: 0
Example: BB:MCCW:EDIT:CARR:PHAS 90 DEG

sets a start phase of 90° for the carriers in the carrier range.

Manual operation: See "Phase Start" on page 89

[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:POWer:STEP <Step>

The command sets the step width by which the starting power of the carriers in the defined
carrier range will be incremented.

Parameters:
<Step> float
Range: -80 to 80
Increment: 0.01
*RST: 0
Example: BB:MCCW:EDIT:CARR: POW -80dB

sets a power of -80 dB for the carriers in the carrier range.
BB:MCCW:EDIT:CARR:POW:STEP 1 dB

the power phase is incremented by dB for each carrier, i.e. the
first carrier has -80 dB, the second -79 dB, etc.

Manual operation: See "Power Step" on page 88

[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:POWer[:STARt] <Start>

The command sets the power for the individual carriers in the defined carrier range. If the
command :BB:MCCW:EDIT:CARR: POW: STEP is used to define a step width, the power
entered here applies only to the starting carrier. The power of the remaining carriers is
stepped up or down by the power specified in the : BB:MCCW:EDIT: CARR: POW: STEP

command.
Parameters:
<Start> float
Range: -80 to O
Increment: 0.01
*RST: 0
Example: BB:MCCW:EDIT:CARR:POW -50 dB

sets the power of the carrier to -50 dB.

Manual operation: See "Power Start" on page 88
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[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:STARt <Start>

The command selects the first carrier in the carrier range to which the settings with

the :BB:MCCW:EDIT:CARR: ... commands shall apply.
Parameters:
<Start> integer
Range: 0 to 8191
Increment: 1
*RST: 0
Example: BB:MCCW:EDIT:CARR:STAR 4

the carrier range starts at carrier 4.

Manual operation: See "Carrier Start" on page 88

[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:STATe <State>

The command switches all the carriers in the selected carrier range on or off.

Parameters:
<State> 01| OFF|ON
*RST: 1
Example: BB:MCCW:EDIT:CARR:STAT ON

sets all the carriers in the carrier range to ON.

Manual operation: See "Carrier State" on page 88

[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:STOP <Stop>

The command selects the last carrier in the carrier range to which the settings with

the :BB:MCCW:EDIT:CARR: ... commands shall apply.
Parameters:
<Stop> integer

Range: 0 to 8191
Increment: 1
*RST: 0

Example: BB:MCCW:EDIT:CARR:STOP 40
the carrier range stops at carrier 40.

Manual operation: See "Carrier Stop" on page 88

7.10.3 Marker Settings

This section lists the remote control commands, necessary to configure the markers.

]
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O\ The marker delay settings are available for R&S SMx and R&S AMU instruments only.

[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:MODE..............ccecevrrrrrrrrrrreeninnnnnns 285
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:OFFTiMe......ccceiiiimiiiiiiiii e eeeeeee 285
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:ONTIimMe......cccetimiiiiiiniieiiiiieiaeeeeeeeaees 285
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPUt<ch>:PATTerN.....coiiiiiiiiiiiieiiieieeee e 286
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:PULSe:DIVIider........ccc.eeerrrreennareaaaennn. 286
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:PULSe:FREQUENCY?...........ceererrerrennnse. 287

[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:MODE <Mode>

The command defines the signal for the selected marker output.

Parameters:

<Mode> RESTart | PULSe | PATTern | RATio
RESTart
A brief marker signal is generated at the start of the waveform.
PULSe
A pulsed marker signal is generated. The pulse frequency (= sam-
ple rate/divider) is defined with the
SOUR:BB:MCCW:TRIG:OUTP: PULSe:DIVider command and
can be queried with the
SOUR:BB:MCCW: TRIG:QUTP:PULSe: FREQuency? command.
PATTern
A marker signal is generated with the aid of a user-definable bit
pattern. The bit pattern is entered with the aid of command
SOURce :BB:MCCW:TRIGger : OUTPut : PATTern. The bit pat-
tern is a maximum of 32 bits long.
RATio
A regular marker signal corresponding to the Time Off / Time On
specifications in the commands
SOURce :BB:MCCW: TRIGger : OUTPut : OFFT and
SOURce : BB:MCCW: TRIGger : OUTPut : ONT is generated.
*RST: RESTart

Example: BB:MCCW:TRIG:0OUTP2:MODE PULS

selects the pulsed marker signal on output MARKER 2.

Manual operation: See "Marker Mode" on page 91

[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:0FFTime <OffTime>
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:0ONTime <OnTime>

The command sets the number of samples in a period (ON time + OFF time) during which
the marker signal in setting SOURce : BB: MCCW: TRIGger : OUTPut : MODE RATioonthe
marker outputs is ON.
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Parameters:

<OnTime> integer
Range: 1 to 16777215
Increment: 1
*RST: 1

Example: BB:MCCW:TRIG:0OUTP2:0ONT 20

sets an ON time of 20 samples for marker 2.

Manual operation: See "Marker Mode" on page 91

[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:PATTern <Pattern>

The command defines the bit pattern used to generate the marker signal in the setting
SOURce :BB:MCCW:TRIGger:OUTPut :MODE PATTern 0 is marker off, 1 is marker on.

Parameters:
<Pattern> <32 bit pattern>
*RST: 0
Example: BB:MCCW:TRIG:0UTP2:PATT #HEOF52,20

sets a bit pattern.
BB:MCCW:TRIG:0UTP2:MODE PATT

activates the marker signal according to a bit pattern on output
MARKER 2.

Manual operation: See "Marker Mode" on page 91

[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:PULSe:DIVider <Divider>

The command sets the divider for Pulse marker mode
(SOUR:BB:MCCW:TRIG:OUTP:MODE PULSe). The resulting pulse frequency is derived

by dividing the symbol rate by the divider.

Parameters:
<Divider> integer
Range: 2 to 1024
Increment: 1
*RST: 2
Example: BB:MCCW:TRIG:0OUTP2:PULS:DIV 2
sets the divider for the marker signal on output MARKER 2 to the
value 2.

BB:MCCW:TRIG:0OUTP2:FREQ?
queries the resulting pulse frequency of the marker signal
Response: 66 000

the resulting pulse frequency is 66 kHz.

Manual operation: See "Marker Mode" on page 91

-
Software Manual 1008.0858.42 — 10 286



R&S®WinlQSIM2 Remote Control Commands

SOURCce:BB:PROGress Subsystem General Commands

[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:PULSe:FREQuency?

The command queries the pulse frequency of the pulsed marker signal in the setting
SOUR:BB:MCCW:TRIG:QUTP:MODE PULS. The pulse frequency is derived by dividing
the symbol rate by the divider. The divider is defined with command
SOUR:BB:MCCW:TRIG:OUTP:PULS:DIV.

Return values:
<Frequency> float

Increment: 1E-3

Example: BB:MCCW:TRIG:0UTP2:PULS:DIV 4
sets the divider for the marker signal on output MARKER 2 to the
value 4.
BB:MCCW:TRIG:0UTP2:MODE PULS
enables the pulsed marker signal
BB:MCCW:TRIG:0UTP2:PULS:FREQ?
queries the pulse frequency for the marker signal.
Response: "33 000"
the resulting pulse frequency is 33 kHz.

Usage: Query only

Manual operation: See "Marker Mode" on page 91

7.11 SOURce:BB:PROGress Subsystem General Com-
mands

In the R&S WinlQSIM2, some calculation processes may take longer time. While oper-
ating the instrument manually, you can observe the status of an initiated process by the
busy indicator. The following commands fulfill the same task in the remote control oper-
ation.

Example: Querying the status of the Create Waveform file process

The following is an example on how to use these commands to retrieve information about
how many percent of the initiated process are completed.

:SOURcel:BB:EUTRa:SETTing:TMOD:DL "E-TM1_ 1 15MHz"
:SOURcel:BB:EUTRa:SLENgth 100

:SOURcel :BB:PROGress :MCODer?

// 100 (task compleated)

:SOURcel:BB:EUTRa:STATe ON

:BB:PROGress:MCODer?

// 67 (task in progress)
:SOURcel:BB:EUTRa:WAVeform:CREate

:SOURcel :BB:PROGress :MCODer?

// 25 (task in progress)
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// :SOURcel:BB:PROGress:MCODer:DM:FILTer?

// 100

[:SOURCe<hw>]:BB:PROGIESS:IMCODEI?....cuuieeeiieriiieeeeeeettiiaeeeeeeentaeeeeserrnnaaeeeesestanaaaaaens 288
[:SOURce<hw>]:BB:PROGress:MCODer:ARBitrary:MCARIIEI?........uuuueeiereeeereeeeereeeeeennnnnn 288
[:SOURce<hw>]:BB:PROGress:MCODer:ARBitrary:WSEGMENt?........cccvueieereereieerennneeenns 288
[:SOURce<hw>]:BB:PROGress:MCODErDM:FILTEr?....ccuuierieeiieeeeeeieeeeeeeieeeeeeieeeeeereeeeeen 288

[:SOURce<hw>]:BB:PROGress:MCODer?
[:SOURce<hw>]:BB:PROGress:MCODer:ARBitrary:MCARrier?
[:SOURce<hw>]:BB:PROGress:MCODer:ARBitrary: WSEGment?

Queries the status of an initiated process, like for example the calculation of a signal in
accordance to a digital standard, or the calculation of a multi carrier or multi segment
waveform file.

Return values:
<WSegment> integer
Indicates the task progress in percent

Range: 0 to 100
Increment: 1
*RST: 100

Example: see example "Querying the status of the Create Waveform file
process" on page 287

Usage: Query only

[:SOURce<hw>]:BB:PROGress:MCODer:DM:FILTer?

Queries the status of an applied offline filtering, like for example during the calculation of
a waveform and a multi carrier waveform file.

Return values:
<Filter> integer
Indicates the task progress in percent

Range: 0 to 100
Increment: 1
*RST: 100

Example: see example "Querying the status of the Create Waveform file
process" on page 287

Usage: Query only

STATus Subsystem

This system contains the commands for the status reporting system. See also chap-
ter 6.1.5, "Status Reporting System", on page 155 for detailed information.
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*RST on page 166 has no effect on the status registers.

Value ranges

e Queries return the current value of the respective register, which permits a check of
the device status.
Return values: A decimal value in the range 0 to 32767 (=25-1)

e The configuration commands set the respective register thus determining which sta-
tus changes of the R&S WinlQSIM2 cause the status registers to be changed.
Setting values: A decimal value in the range 0 to 32767 (=2'5-1)

:STATUS:OPERAtION:CONDItION. ... cceiiiiieeiie et e et e et e e e e ene e et e e ea e e eeaaeeas 289
:STATUS:OPERGAONIENABIE. .. ettt e e e e e eaaeas 289
:STATUS:OPERAtION[EVENL].....ceeeeeeeeiieeie et e e e e e e e e e e e e e eeaeeennens 290
:STATUS:OPERAtION:NTRANSIION. ....cuueiietieienieeteeeeteeeee e et e e e e e e e e rea e eraeeraneeenneeees 290
:STATUS:OPERAtION:PTRANSItION. ....ieiiuiieieeeiiiieieeiiiiie e e e et eeeetee e e e s eete e eeseeta e eeeernnaaeens 290
S T ATUSIPRESE L. ...ctuuieiieiiiie e ettt e ettt ee e e et et e e e e ettt e e e e s eetseeses bt eesestansaeseetanaeeseesnnaneens 290
:STATUS:QUEStIONable:CONDItION. ......ceiteieeeiiee et eee e e et et e e et e e e e e enaeeeees 291
:STATUS:QUESHIONADIEIENABIE........ et e 291
:STATUS:QUESHONADIE[:EVEN]. e uieeeeee ettt e e e e e e e e e e e e 291
:STATUS:QUESHIONAbIEINTRANSIHION. ... ceeeeeiiieieeieiee et e e e e e e e e e e eenneeeees 291
‘STATUS:QUESHONADIE: P TRANSIION. .1vvutueieieieeieeeeeeeieeeeeeererebireaseseseeeeeeesereeeeesesssrasnnnnns 292
STATUS QUEUEINEXT ] 2.t e eeeeetiee e ee ettt e et eetee e e e ettt e e e e eetaaeeaeseataeeeeseatan e eseetaneaeeessannnns 292

:STATus:OPERation:CONDition <Condition>

Sets the content of the CONDition part of the STATus:OPERation register. This part
contains information on the action currently being performed in the instrument. The con-
tent is not deleted after being read out because it indicates the current hardware status.

Parameters:
<Condition> string
Example: :STATus :OPERation:CONDition?

queries the Status:Operation:Condition register.

:STATus:OPERation:ENABIle <Enable>

Sets the bits of the ENABIe part of the STATus:OPERation register. This setting deter-
mines which events of the Status-Event part are forwarded to the sum bit in the status
byte. These events can be used for a service request.

Parameters:
<Enable> string
Example: :STAT:0PER:ENAB 32767

all events are forwarded to the sum bit of the status byte.
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:STATus:OPERation[:EVENt] <Event>

Queries the content of the EVENt part of the STATus:OPERation register. This part con-
tains information on the actions performed in the instrument since the last readout. The
content of the EVENL part is deleted after being read out.

Parameters:
<Event> string
Example: :STAT:OPER:EVEN?

queries the STATus:OPERation:EVEN register.

:STATus:OPERation:NTRansition <Ntransition>

Sets the bits of the NTRansition part of the STATus:OPERation register. If a bit is set, a
transition from 1 to 0 in the condition part causes an entry to be made in the EVENt part
of the register. The disappearance of an event in the hardware is thus registered, for
example the end of an adjustment.

Parameters:
<Ntransition> string
Example: :STAT:OPER:NTR O

a transition from 1 to 0 in the condition part of the Status:Operation
register does not cause an entry to be made in the EVENTt part.

:STATus:OPERation:PTRansition <Ptransition>

Sets the bits of the PTRansition part of the STATus:OPERation register. If a bit is set, a
transition from 0 to 1 in the condition part causes an entry to be made in the EVENt part
of the register. A new event in the hardware is thus registered, for example the start of
an adjustment.

Parameters:
<Ptransition> string
Example: :STAT:OPER:PTR 32767

all transitions from 0 to 1 in the condition part of the Status:Oper-
ation register cause an entry to be made in the EVEN! part.

:STATus:PRESet <Preset>

Resets the status registers. All PTRansition parts are set to FFFFh (32767), i.e. all tran-
sitions from 0 to 1 are detected. All NTRansition parts are set to 0, i.e. a transition from
1 to 0 in a CONDition bit is not detected. The ENABIe parts of STATus:OPERation and
STATus:QUEStionable are set to 0, i.e. all events in these registers are not passed on.

Parameters:
<Preset> string
Example: STAT:PRES

resets the status registers.
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:STATus:QUEStionable:CONDition <Condition>

Queries the content of the CONDition part of the STATus:QUEStionable register. This
part contains information on the action currently being performed in the instrument. The
content is not deleted after being read out since it indicates the current hardware status.

Parameters:
<Condition> string
Example: :STATus:QUEStionable:CONDition?

queries the Status:Questionable:Condition register.

:STATus:QUEStionable:ENABIe <Enable>

Sets the bits of the ENABIe part of the STATus:QUEStionable register. This setting
determines which events of the Status-Event part are enabled for the sum bit in the status
byte. These events can be used for a service request.

Parameters:
<Enable> string
Example: STAT:OPER:ENAB 1

problems when performing an adjustment cause an entry to be
made in the sum bit.

:STATus:QUEStionable[:EVENt] <Event>

Queries the content of the EVENT part of the STATus : QUEStionable register. This part
contains information on the actions performed in the instrument since the last readout.
The content of the EVEN part is deleted after being read out.

Parameters:
<Event> string
Example: STAT:QUES:EVEN?

queries the Status:Questionable:Event register.

:STATus:QUEStionable:NTRansition <Ntransition>

Sets the bits of the NTRansition part of the STATus:QUEStionable register. If a bit is set,
a transition from 1 to 0 in the condition part causes an entry to be made in the EVENt
part of the register.

Parameters:
<Ntransition> string
Example: STAT:OPER:NTR O

a transition from 1 to 0 in the condition part of the Status:Ques-
tionable register does not cause an entry to be made in the EVENt
part

Software Manual 1008.0858.42 — 10 291



R&S®WinlQSIM2 Remote Control Commands

SYSTem Subsystem

:STATus:QUEStionable:PTRansition <Ptransition>

Sets the bits of the NTRansition part of the STATus:QUEStionable register. If a bit is set,
a transition from 1 to 0 in the condition part causes an entry to be made in the EVENt
part of the register.

Parameters:
<Ptransition> string
Example: :STAT:0OPER:PTR 32767

all transitions from 0 to 1 in the condition part of the Status:Ques-
tionable register cause an entry to be made in the EVENTt part

STATus:QUEue[:NEXT]?

Queries the oldest entry in the error queue and then deletes it. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages
defined by SCPI. If the error queue is empty, 0 ("No error") is returned.

The command is identical to : SYSTem:ERRor [ : NEXT] ? on page 294.

Return values:
<Next> string

Example: :STATus :QUEue?

queries the oldest entry in the error queue.
Response: 0, 'no error'

no errors have occurred since the error queue was last read out

Usage: Query only
SCPI confirmed

713 SYSTem Subsystem

The sysTem subsystem contains a series of commands for general functions which do
not directly affect signal generation.

SSYSTEMIERROIMALL. ...eeituieeiiitiie et eetee e e e eeee e e ettt e e e e s eebeeeeseesaaseesessanseeseetnnaaeseeranaaeens 292
SY ST EMERROINCODE AL ..ttt e e et e e e e e e e eae e enenenanns 293
SYSTEMERROIN CODE N X T ] 2 ettt e e e e e e e e e e e e e e e e e aeaeaennen 293
:SYSTEMERROFICOUNI?. ... ettt e e e e e e et e e e e e et e e eea e e ennneeeenn 294
SSYSTEMERROITINEXT] 2. eettiiituteeaaaeee e e e e eeeeeeeeeeeeeeeeeeerenssaaaaeseeeesaaaeaeeeeereeeensnnsnnnnnnnnns 294
SY ST EMISERROI ... ieieitiie e eeeteee e ettt ee e e e ettt e e e e e et tat s aeeeettan s aeseresnaaseeeesnnansaesensnnnaaaeens 294
SY ST EMIVERSION . ctueieeeetetee e e ettt e e ettt e e e e e et eabeeseeseeaaa e seesestaanaeeeeresannnsaeserssnnaaaaees 295

:SYSTem:ERRor:ALL

Queries the error/event queue for all unread items and removes them from the queue.
The response is a comma separated list of error number and a short description of the
error in FIFO order.
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Positive error numbers are instrument-dependent. Negative error numbers are reserved
by the SCPI standard.

Parameters:
<All> string
List of: Error/event_number,"Error/event_description>[;Device-
dependent info]"
If the queue is empty, the response is 0, "No error"
Example: SYST:ERR:ALL?

queries all entries in the error queue.
Response: 0, 'no error'
No errors have occurred since the error queue was last read out.

:SYSTem:ERRor:CODE:ALL?

Queries all entries in the error queue and then deletes them. Only the error numbers are
returned and not the entire error text.

Return values:
<All> string
0
"No error", i.e. the error queue is empty
positive value
Positive error numbers denote device-specific errors
negative value
Negative error numbers denote error messages defined by SCPI.

Example: SYST:ERR:CODE:ALL

queries all entries in the error queue.
Response: 0

no errors have occurred since the error queue was last read out.

Usage: Query only

:SYSTem:ERRor:CODE[:NEXT]?

Queries the oldest entry in the error queue and then deletes it. Only the error number is
returned and not the entire error text.

Return values:
<Next> string
0
"No error", i.e. the error queue is empty
positive value
Positive error numbers denote device-specific errors
negative value
Negative error numbers denote error messages defined by SCPI.

Software Manual 1008.0858.42 — 10 293



R&S®WinlQSIM2 Remote Control Commands

SYSTem Subsystem

Example: SYST:ERR:CODE

queries the oldest entry in the error queue.
Response: 0

No errors have occurred since the error queue was last read out.

Usage: Query only

:SYSTem:ERRor:COUNt?

Queries the number of entries in the error queue. If the error queue is empty, '0' is
returned.

Return values:
<Count> string

Example: SYST:ERR:COUN

queries the number of entries in the error queue.
Response: 1

One error has occurred since the error queue was last read out.

Usage: Query only

:SYSTem:ERRor[:NEXT]?

Queries the error/event queue for the oldest item and removes it from the queue. The
response consists of an error number and a short description of the error.

Positive error numbers are instrument-dependent. Negative error numbers are reserved
by the SCPI standard.

Return values:

<Next> string
Error/event_number,"Error/event_description>[;Device-depend-
ent info]"
If the queue is empty, the response is 0, "No error"

Example: SYST:ERR?
queries the oldest entry in the error queue.
Response: 0, 'no error'
No errors have occurred since the error queue was last read out.

Usage: Query only

:SYSTem:SERRor?

This command returns a list of all errors existing at the time when the query is started.
This list corresponds to the display on the info page under manual control.

Return values:
<StaticErrors> string
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Example: SYST:SERR?
queries all errors existing in the error queue.
Response: -221, 'Settings conflict', 153, 'Input
voltage out of range'
the two returned errors have occurred since the error queue was
last queried.

Usage: Query only

:SYSTem:VERSion?
Queries the SCPI version with which the instrument complies.

Return values:
<Version> string

Example: SYST:VERS
queries the SCPI version.
Response: 1996
The instrument complies with the version from 1996.

Usage: Query only

|
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8 Error Messages

This chapter describes the error messages of the R&S WinlQSIM2. The error messages
are output in the "Info" line on the screen and entered in the error/event queue of the
status reporting system.

A great variety of different messages such as status messages, error messages, warn-
ings or information are displayed in the header field of the screen. Some error messages
require that the error must be eliminated before correct instrument operation can be
ensured. The info window with a list of current messages and a detailed description of
each message can be opened with the INFO key.

In the remote control mode, error messages are entered in the error/event queue of the
status reporting system and can be queried with the command SYSTem: ERRor?. If the
error queue is empty, 0 ("No error") is returned.

8.1 Status Information

The status messages are displayed in the header section of the screen. The status infor-
mation gives the user an overview of the main operating states and settings of the instru-
ment. The states are indicated for information only and do not necessitate any action by
the user. Status information is displayed between the frequency and level fields, at the
left of the info line or in the info line itself.

8.1.1 Status information displayed between PEP and level fields

This chapter gives an overview of the status messages displayed between the PEP and
level fields.

EXT REF
An external reference is used.

The external signal with selectable frequency and defined level must be input at the REF
IN connector. It is output at the REF OUT connector.

BUSY
A setting or calculation is executed.

8.1.2 Status information displayed to the left of the Info line

This chapter gives an overview of the status messages displayed to the left of the Info
line.

REMOTE
The instrument is remote controlled.
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The LOCAL key switches the instrument from remote control to manual operation. The
current command must be fully processed before the mode is switched, otherwise the
instrument switches immediately back to remote control.

REM-LLO
The instrument is remote (REMote) controlled. The LOCAL key is disabled by remote
control with the command 1.1.0 (LocalLockOut).

The instrument can be switched from remote control to manual operation by means of
remote control only (e.g. with the Visual Basic command CALL IBLOC
(generator%) or by &NREN).

LOC-LLO

For operating directly the instrument is placed from remote control to manual operation
(Local State). The LOCAL key was disabled by remote control with the command L1.0
(LocalLockOut).

With the next activating of the remote control mode, the instrument cannot be switched
to manual operation by the operator. The status information changes to "REM-LLO".

The instrument can be switched to manual operation by means of remote control only
(e.g. with the Visual Basic command CALL IBLOC (generator$)).

8.2 Error Messages

Messages indicate errors in the instrument. They are displayed in the info line in different
colors depending on their importance and display duration. Errors (e.g. no calibration

data) are displayed in red, information (e.g. file not found) and warnings in black. Warn-
ings indicate less significant errors (e.g. the instrument operates outside specified data).

8.2.1 Volatile messages

Volatile messages report automatic settings in the instrument (e.g. switching off of incom-
patible types of modulation) or on illegal entries that are not accepted by the instrument
(e.g. range violations). They are displayed in the info line on a yellow background. They
are displayed on top of status information or permanent messages.

Volatile messages do not normally demand user actions and disappear automatically
after a brief period of time. They are stored in the history, however.

8.2.2 Permanent messages
Permanent messages are displayed if an error occurs that impairs further instrument

operation, e.g. a hardware fault. The error signaled by a permanent message must be
eliminated before correct instrument operation can be ensured.

|
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The message is displayed until the error is eliminated. It covers the status display in the
info line. After error elimination, the message automatically disappears and is also recor-
ded in the history.

8.3 SCPI-Error Messages

The SCPI error messages are the same in all SCPI instruments. Detailed information and
an overview of all error messages as defined in SCPI standard can be found in the cor-
responding documentation.

The errors are assigned negative numbers. The error text being entered into the error/
event queue or being displayed is printed in bold face on the left together with the error
code. Below the error text, there is an explanation as to the respective error.

8.4 Device-Specific Error Messages

The following table contains all error messages specific for the instrument in alphabetical
order, as well as an explanation of the error situation. The positive error codes mark the
errors specific of the instrument.

The device-specific error messages set bit 3 in the ESR register.

@ The index provides a list of the error messages sorted according to their error codes.

Error | Error Description Remedy
Code

140 This modulation forces | A modulation has been switched on
other modulations off | which cannot be used at the same time
as an already active modulation. The
previous modulation has been
switched off.

Example: Enabling modulation GSM/
EDGE switches any active digital mod-

ulation off.

180 Adjustment failed Adjustment could not be executed The adjustment data have to be
generated first by an internal or
external adjustment or to be loa-
ded into the device.

182 Adjustment data miss- | Adjustment data are missing. The adjustment data have to be

ing generated first by an internal or

external adjustment or to be loa-
ded into the instrument.

183 Adjustment data invalid | Adjustment data are invalid and must | The adjustment data have to be
be restored. generated again by an internal or
external adjustment or to be loa-
ded into the instrument.

]
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Error | Error Description Remedy

Code

200 Cannot access hard- The data transmission to a module was | The module is not installed, not

ware unsuccessful. properly installed or missing.

201 Hardware revision out | A later version of certain parts of the | The driver does not support the

of date instrument is necessary to execute the | installed version of a module.
function selected.

202 Cannot access the A error occurs when writing or reading | The EEPROM might be defect

EEPROM a EEPROM. and has to be replaced.
204 Driver initialization Initialization of a driver fails when boot- | The driver is not compatible with
failed ing the instrument firmware. the hardware or software configu-
ration of the instrument.

241 No current list There is no list selected. To execute
the required operation, a list has to be
selected in the related menu. If no list
is available, a new list must be created.

242 Unknown list type The list type selected is not valid for the | Check the selected list type.

specified required operation.
For instance, the file extension for
waveform list files is *.wv. It is not pos-
sible to enter another file extension
when selecting a list.

261 Waveform Protected The selected waveform file cannot be
transferred to a controller. The wave-
form is produced with simulation soft-
ware R&S WinlQSIM2 and is protec-
ted.

460 Cannot open file The selected file can not be opened. | Check the path and file name.

461 Cannot write file The file can not be written. Check if the file is read-only.

462 Cannot read file The file can not be read. Check if the file contents are com-

patible with the file type.

463 Filename missing The required operation cannot be exe- | A file name has to be entered
cuted because the file name is not when creating a new list.
specified.

464 Invalid filename exten- | The file extension is not valid for the Check the file extension.

sion required operation. For instance, the file extension for
waveform listfiles is * . wv. Itis not
possible to enter another file
extension when storing a list.

465 File contains invalid The selected file contains data thatis | Check the file extension.

data

not valid for the file type.

The file extension determines the data
that is valid for this file type. If the file
extension is changed the lists are no
longer recognized and the data are
therefore invalid.

Example: the extension of a waveform
file (= *.wv) was changed to *. txt

|
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:GENerate:WAVEform:DURGON?....... ...ttt e ettt e e ettt e e st e e e nbeeeeanaeeeeaneeaeannen 197
:GENerate:WAVeform:OSAMPIING?.....couiiiie ettt sttt ettt e e e 197
(GENErate:WAVETOrM:ISAMPIES?........oe ettt e st e e e st e e e st e e e s e e e e enteeesanseeesnnseeeannsenesnnnen 197
IGENErate:WAVEIOIM:ISRATE?. ...ttt ettt e e et e e st e e e s s e e e snaeeesanaeeeeanseeeeanneeeeanneeeeannen 198
INSTrUMENTS:GPIBIADDRESS. ... .eiiiiiiiieesiiee ettt e ee e e steee e e st e e e sseteeesasaaeeeasnseeeeansaeaeesnseeeeeasseeeesnsseeesannnen 198
ANSTIUMENTSINAME . ...ttt e e et e e ettt e e e e aaeeeeaaataeeeesseeeeansseeeeasseaeeannseaesanseeeeannen 198
AINSTrumentsS:REMOLEICHANREL. ..ot ettt et esiee e 198
ANSTrumMENtSIREMOLEINAME . ... ..ottt e e bttt e e b e e beeeteeeas 198
:INSTruments:SCAN

INSTIUMENESISELECEARB.......ciiii ettt et he e e bt e e bt e s he e e ebeeeabeeanseeeneeenbeaanneens 199
INSTIUMENESISELECEVECTON. ... ittt ettt b e et e bt e e bt e e te e e bee e beeeteeabeeebeeanseeean 200
INSTIUMENTSITYPE. ...ttt e e et e e e b et e e e e abe e e e e bb e e e e eats e e e ebneeesennbeeesanneeeesnnnen 200
ANSTrUmMENtSIUSBISERIAL.......coiiieiee ettt e et e e e et e e e e snabeeesnbeeeeannnen 200
IMMEMOTrY:CATAlOGILENGIN? ...ttt ettt ettt e he e et e et e e st e eabeeeseaeeneeenseaannaeas 191
IMMEMOTY:CATAIOF?. ..ttt ettt b ettt sae et e e bt e e bt e st e e nbe e e bt e sbeeeneenaneeteeaa 191
IMMEMOTY:CDIRECIONY ...ttt ettt ettt ee e e et bt st e e et esae e et e e ebeenaneesaneeas 192
IMMEMOTYICOPY ...ttt ettt ettt ettt e e bt e et e e ae e e seeeaseeaabeesnseeesseesnseesnseeasseesnseesssaeenseesnseesneean 192
:MMEMory:DATA

IMMEMOry:DCATAIOGILENGEN?.....eeee ettt 193
IMMEMOTY:DCATAIOG?. ...ttt ettt b e et e b e h et e ae e e bt e e bt e e ab e e sae e et e e enbeenabeeaaneeas 193
IMMEMOTY:DELELE........eeeeeee ettt e a et e e st e e e st et e et e e e e nne e e e e nneeeeaee
IMMEMO Y LOAD ST AT . ..ttt ettt h e st b e et e e e bt e e a bt e sab e e bt e eh b e e bt e sat e e bt e eabeeabeeanbeesaneanbeenn
IMMEMOTY:IMDIRECIONY......etee ettt et e etk e bt e et e e e et e e e sate e e e be e e e e bt e e e ebneeenes
IMMENMOTYIMOVE....... ettt ettt et e et e ekt e et e e e bt e e mt e e e sb e e eheeambeeenbeesmbeebeeeneesnbeaanaeeas
IMMEMOTY:IMSIS ... .ttt ettt e e a et e e ekt e e e e bt e e e e be e e e e abe e e e e abe e e e eabe e e e anbeeeeanbaeeeanbeeesannes
IMMEMOTY:RDIRECIOIY.......eeiiiiiee ettt ettt et e e et e e st e e ssb e e e s s bt e e e nbe e e e anbeeeeanneeeeanneeeeannreeesnnen
:MMEMory:STORe:STATe

:STATUS:OPERAION:CONDILION. .......eiiiieiiie ettt ettt ettt et e ete e et e e et e e beaeseeeeseeenseaessaaeneeenseaanneean 289
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:STATUS:OPERGLONENABIE..........eiieieiiee ettt e st e e e et ee e e e st e e e e neeaeesseeeeesnnneeesnnseeenannen
:STATUS:OPERALIONINTRANSIHION. .....ceiiiiiiee ittt e e et e e e et e e e saneeeesnnteeeeanneeeeannnen
:STATus:OPERation:PTRansition....

:STATUS:OPERGLON[EVENL]......eiiiiiiec ettt ettt e e ettt e e e et e e e e nan e e e e eanreaesnbeaesansaeeeannen
ISTATUSIPRESEL. ...ttt ettt b et e bt e e bt e e e bt e s a bt e e ket e ebe e e abeeembeeenbeesnbeaaneeean
:STATUS:QUESHONADIEICONDIION. ...ttt st et e e e e sbe e e mbeeenbeesnbeeneeea
:STATUS:QUESHONADIEIENABIE........c..eiiiei ittt et e bt e et e et e e s et e e neesabeeseeans
:STATUS:QUESHONADIE:INTRANSITION. ...ttt e b e e e 291
:STATUS:QUESHONADIE:PTRANSIHION. ......eiiiiie ettt sttt e et e e e sne e e e eeeeeeenes 292
:STATUS:QUESHONADIE[IEVENL]......oiei ettt et e e et e et e e b e e e b e e aeeeneaea 291
ISYSTEMIERROIALL......eeeee ettt e et e e et e e e ettt e e e e ate e e e e neeeeeameseeeeanneeeeannseaeeanneeaeannen
:SYSTem:ERRor:CODE:ALL?...

ISYSTEMERROINCODEINEXT]?. . iiiitieeiiie ettt ettt et et ete et e et e ssteesseeebeesaseesseeeseesnseeaseeeseeenseenseeean 293
ISYSTEMERROMCOUNL? ...ttt e ettt e et e e ettt e e e sae e e e saseeeeasseaeeassaeeeannseeesnseneeanneeeesnnsen 294
ISY STEMIERROIINEXT ]2 ettt ettt et b e bt e b et et e e et e bt e s et e e ean e e naeeeteeean 294
:SYSTEMMMEMOIY:PATHIUSER?......o ottt ettt sttt e e saeee e 196
ISYSTEMISERROI?.......eeeet ettt bt e e bt e b e ea e eab e ea bt e eae e e s ab e e sate e s bbeennbeeaateeteeean 294
ISYSTEMIVERSION?......ceieeiet ettt ettt h et e bt e bt e ea bt e e ab e e bt e et e e enbeesabe e beeenbeeenbeasnneean 295
TTRANSMIEAUTOIPATH. ..ttt ettt et e et e et e e e he e e tb e e bt e ambeeembeesaeeebeeanbeesnbeeanneean 201
TTRANSIMIE AU T O S TATE]. ettt ettt ettt ettt h ekt ekt e e ebe e e beeeabe e e abe e e be e e beeeabeeabeeeaneeeaneeanseeenn 201
:TRANsmit: COMMent

TRANSMIEDESTINGLON. ... ettt e et e e e ettt e e e s see e e e ebe e e e e annbeeesanneeeeannnen 201
TTRANSMIt:DESTINGONIIFILE. ... .iiiiieiie ettt et e b e et e et e e e teesneeeenbeesneeaneaean 201
TTRANSMIt:DESTINGONILFILE. ... .oiiiieie ettt et et e e e e e eteesseeesnteesneeeseeea 202
TTRANSMIESOURCE. ...ttt et e ettt e et e e bt e e abeeeateeesbeesnteesaeeeesseessseessseesnseesnseasenean 202
TTRANSMItISOURCEILFILE. .....eiiiiiieiee ettt ettt et e e st e e sbeeeseeesseeeseesnseeenseesnseeseeean 202
TR AN S S T AT €. ettt e et e e et e e ettt e e et e e e e nae e e e e neeeeaanseeeeeanseeeeansseeeeanneeeeannseneeanneeaeannnen 202

[:SOURce<hw>]:AWGN:BWIDth...

[:SOURCE<hW>]:AWGN:BWIDIh:NOISE?......oeei ettt e e e e eate e e s e e e saaae e e naaeaeetaeaeenes 204
[:SOURCE<hW>]:AWGN:BWIDIN:RATIO.......utiiiieiiiee ettt ettt ettt e et e e e e ba e e e s eareeaeaensneaeenes 204
[:SOURCESNWS]:AWGN:ICNRALIO. ... ..viiieiiiiieccie ettt e e e et e e et e e s eate e e e ebaeeessasaeaeesaeaeenns 205

[:SOURCEShWST:AWGNIMODE ...ttt ettt ettt e e e e e bt e et e e et e e eaeeeseeeaeeemneeanneesnseaeneaanneas 206
[:SOURCE<hW>]:AWGN:POWEFCARRIET........eiiiiiiiiie ettt ettt ettt et et e et eeteesnseesnseesseeenneas 206
[:SOURCE<hW>]:AWGN:POWEMODE.........ccoiiiiieiieeeiie ettt ettt et et e et eeteesnseeeseesnseeanneas 207
[:SOURCE<hW>T:AWGN:POWEINOISE.......ooiuiiiiiiiiiieiit ettt ettt 207
[:SOURce<hw>]:AWGN:POWErNOISE: TOTAI?.....c..eiiiiiiiiiiie ettt 208
[:SOURCe<hW>]:AWGN:POWENSUMIPEP?. ...ttt 208
[:SOURce<hw>]:AWGN:POWer:SUM?..

[:SOURCEShWST:AWGNISLENGEN. ..ottt sttt e e neeas
[:SOURCESNWS:AWGN:ISRATE. ....ciitiie ettt ettt e et e et e e et e e et e e e e ae e e e s aateeeeasaaeessssaeasasnnaeannn
[:SOURCESNWS AW GN ST AT . ..ce et ee ettt e e ettt e et e e e et e e s eate e e s aae e e e abeeeeasseeesnseeeansaeeeasseeesnsseasanns
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIEICOUNL..........ooiiiiiiiiiie et e 211
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIEIMODE.............ccooiiiiiiie e 211
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[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIEISPACING.......ccutiiiiiiiieaiie ettt 212
[:SOURce<hw>]:BB:ARBitrary:MCARrier: CARRIier<ch>:CONFICt?.........ccccoiiiiiiiiiiii e 212
[:SOURce<hw>]:BB:ARBitrary:MCARrier: CARRier<ch>:DELay
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIEr<Ch>:FILE...........c.cccoiiiiiiiiiii e

[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRier<ch>:FREQUENCY...........cccceoiriiniiiiiiiicieeceeeeee 213
[:SOURce<hw>]:BB:ARBitrary:MCARrier: CARRIEr<ch>:PHASE...........ccceiiiiiiiiiiieeeeee e 213
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CARRIEr<Ch>:POWET...........cccoiiiiiiiiiiieiiieeie e 214
[:SOURce<hw=>]:BB:ARBitrary:MCARrier:CARRIEr<Ch>:STATE.......ccceciriiriiiiieneseeesee e 214
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CFACIOrMODE............ccciiiiiiiiirieieete e 215
[:SOURce<hw>]:BB:ARBitrary:MCARTrier:CLIPPING:CFACION........ccoiiiiieiiie et 215
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLIPpIng:CUTOf.........coooiiiiiiiiiiee e 216
[:SOURce<hw>]:BB:ARBitrary:MCARrier:CLIPping[:STATe]...

[:SOURce<hw>]:BB:ARBItrary:MCARHEr:CLOAM. .........coceiiiiiiiiiieiie e
[:SOURce<hw>]:BB:ARBItrary:MCARHEr:CREGLE. ..........c.coiiiiiiiiieieie e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:DELay:STEP..........ccccooiiiiiiiiiiie e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:DELay[:STARL]........ccceiiiiriiiiii e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRI€rHEXECULE.........c.coiiiiiiiiiiieiiice e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIErFILE............cocoiiiiiiiiiieeee e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:PHASE:STEP..........ccoooiiiiiiiieeee e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:PHASe[:STAR{]
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIer:POWEr:STEP..........ccccociiiiiiieiicnienenesee e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRier:POWer[:STAR]
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIENSTARL.........ccooiiiiieiiie e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIENISTATE.....cceiiieiieiierieeree et
[:SOURce<hw>]:BB:ARBitrary:MCARrier:EDIT:CARRIEIHSTOP.......cccoiiiiiiiiiiieeeeeeee e
[:SOURce<hw>]:BB:ARBItrary:MCARHErOFILE........c.coiiiiiiiiiiii e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:POWEer:REFErence............ccoceeiuiiiiiiiiieiiceeee e
[:SOURce<hw>]:BB:ARBitrary:MCARrier:PRESet

[:SOURce<hw>]:BB:ARBitrary:MCARrier: SAMPles?..

[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTING:CATAIOG?.......cccouiiiiieiiieaiie et 222
[:SOURce<hw>]:BB:ARBitrary:MCARrer:SETTING:LOAD........cccuiiiiiiiieiie ettt
[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTING:STORE........ccciiiiiiiie et
[:SOURce<hw>]:BB:ARBitrary:MCARrier:SETTing:STORe:FAST
[:SOURce<hw>]:BB:ARBItrary:MCAREIHSTATE. .....oo ittt sttt e e e
[:SOURce<hw>]:BB:ARBitrary:MCARFer:TIME:MODE..........cccooiiiiiicieeee e
[:SOURce<hw>]:BB:ARBitrary:WSEGment:CONFigure:BLANK:APPend.............ccccoiieiiiniiiicieeceee 225
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:CATalog?.......c.coruiiiieiiieiieiieeeet et 225
[:SOURce<hw>]:BB:ARBitrary:WSEGmMent:CONFigure:CLOCK. ........c.coeiirieiriene e 226
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:CLOCK:MODE............c.cceiiiiiniiiniieiecec e 226
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:COMMENL..........c.cooruiiiiiiiiiiiniee e
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:DELete............ccooiiiiiiiiiiiicieeeece e
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:LEVel[:MODE]
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:MARKer:ESEGment............ccceeiiiiiiiinieniieenen 228
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:MARKer:FSEGMENt...........cccceevuieiiiieiiiieiiceenn 228
[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:MARKer:MODE............ccccceiiiiiiiieniie e 229
[:SOURce<hw>]:BB:ARBitrary:WWSEGmMent: CONFigure:OFILE. ........c.coiiiiiiiiiiiiieie e 229
[:SOURce<hw>]:BB:ARBitrary:WWSEGment: CONFigure:SEGMent:APPend...........cccooiieiiiiiiiiiniiee e 229
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[:SOURce<hw>]:BB:ARBitrary:WSEGment: CONFigure:SEGMent:CATalog?.......cccceevuiiiiiiinieieniee e 230
[:SOURce<hw>]:BB:ARBitrary:WSEGmMent: CONFigure:SELEC..........c.cceiiiiiiiiiiieiiieee e 230
[:SOURce<hw>]:BB:ARBitrary: WSEGment:CREate
[:SOURce<hw>]:BB:ARBItrary:WSEGMENtINEXT.........coiiiiiiiiiiii e
[:SOURce<hw>]:BB:ARBitrary:WSEGMent:NEXT:EXECULE..........ccocuiiiiiiiiiieiiie e e 232
[:SOURce<hw>]:BB:ARBitrary:WSEGment:SEQUENCE:APPENA...........cccouiiiiiiiiieiie et 232
[:SOURce<hw>]:BB:ARBitrary:WWSEGmMent:SEQUENCE:SELECL............ccoiiiiiiaiiieiii e 233
[:SOURce<hw>]:BB:ARBItrary:WSEGMENt: STATE. .....coiiiiiieiiieitie ettt e e eee e s 233
[:SOURCce<hw>]:BB:DM:AQPSKIANGLE. ... .ciiiiiiii ettt ettt et et et e st e e ese e e saeeeeeeenneas 244
[:SOURCe<hW>]:BB:DM:ASKIDEPTN. ... .ciiiiiiiiiii ettt ettt ettt et e e b e anneeenbeesneeenneas 245
[:SOURCE<hW>]:BB:DM:CLISt:CATAIOG?. ... .eiiteeieieeiie et eeiee et etee e etee et e st e et e seteesteeenbeesseesnseesaneeseeaneeas 251
[:SOURce<hw>]:BB:DM:CLISt:COPY

[:SOURCE<hW>]:BB:DM:CLISEDATA. ...ttt ettt ettt st e nbe e et eenees
[:SOURCE<hW>]:BB:DM:CLISEDELELE. ......coouiiiiiiitiiitie ittt 253
[:SOURCE<hW>]:BB:DM:CLISEFREE?.......coiuiiiiieeeie ettt ettt et e e e esee e eaeeeraeenneas 251
[:SOURCE<hW>]:BB:DM:CLIStPOINIS?.....cieieeeiiee ettt e s e e e e e et e e e s e e e snsaeessnseeaeensnneeene 254
[:SOURCE<hW>]:BB:DM:CLISt:SELECL.......ccueiieiiiee ettt ettt e st e e e st e e e etaeaeenaeeeenes 254
[:SOURCEShWS]:BB:DM:CLISETAG?. ...ttt ettt e e et e et e e et e e e s eate e e e entaeaeassseeasssneeeann 252
[:SOURCE<hW>]:BB:DIM:ICODING.....ccutieiutiatieatee ittt ettt ettt et e s it e e sbeeab e e sab e e bt e eneeeenbeesbeeanbeesnbeesneeanneas 245
[:SOURCE<hW>]:BB:DM:DLISt:CATAIOG?. ... .eiitieitieeiie ettt ettt ettt et e st e beesnbeesbeeenbeesneeenbeesneeas 251
[:SOURce<hw>]:BB:DM:DLISt:COPY

[:SOURCE<hW>]:BB:DIM:DLISEDATA. ...ttt ettt ettt et e e bt e e teeenbeesmeeeasseeeneeaneeenneas
[:SOURce<hw>]:BB:DM:DLISt:DATAIAPPENG. ......cc.eiiiiieiieeie ettt ettt eee s 255
[:SOURCE<hW>]:BB:DM:DLISt:DELEE. ......cccuiiitieitieeiie ettt ettt et e et esae e seesneeeseesneeas 256
[:SOURCe<hW>]:BB:DM:DLIStE:FREE?.......coouiiiiiiie ettt et e et e e st e e saeeeseeenneas 251
[:SOURCE<hW>]:BB:DM:DLIStPOINLS.......coiiiiiieeiie ettt et e s e e ssaeesneeeseeenneas 256
[:SOURCE<hW>]:BB:DM:DLISESELECL.......coiiiiiiiiiiiiiec ettt 257
[:SOURCEShW>]:BB:DM:DLISETAG?......oiitieiiie ettt e ettt te ettt e e st e e saa e e teeesseeeteesnseeebeesnsaeanneas 252
[:SOURCce<hw>]:BB:DM:FILTEIILENGIN. ...ccuiiiiieiiii ittt e
[:SOURce<hw>]:BB:DM:FILTer:ILENgth:AUTO...

[:SOURce<hw>]:BB:DM:FILTErOSAMPIING. .....ciiiiiiieiiteiie ettt et enneas
[:SOURce<hw>]:BB:DM:FILTer:OSAMPINGIAUTO. ....c.uiiiiieiiieie ettt
[:SOURce<hw>]:BB:DM:FILTer:PARAMEtEr:APCO25...........oociiiiiee ettt e e
[:SOURce<hw>]:BB:DM:FILTer:PARameter:APCO25Lsm:GAUSs
[:SOURce<hw>]:BB:DM:FILTer:PARameter:APCO25LSmM:LOWPESS.........ccocuiiiiiiiiieeiiieee e 243
[:SOURce<hw>]:BB:DM:FILTer:PARameter:COSine:BANDWidth.............cccoiiiiiiiiiiii e 243
[:SOURce<hw>]:BB:DM:FILTer:PARameter:COSINE[:ROLLO]........oeiiiiiiiiiiiieieeeee e 242
[:SOURce<hw>]:BB:DM:FILTer:PARGMEIErGAUSS........coooiiiiieiie ettt 242
[:SOURce<hw>]:BB:DM:FILTer:PARamMeter:LPASSEVM..........cooiiiiiieeeee e 242
[:SOURce<hw>]:BB:DM:FILTer:PARGMEIENLPASS. .......ooiiiiiiiieie e
[:SOURce<hw>]:BB:DM:FILTer:PARAMEIErPGAUSS.........coooiiiiiiiiiie it
[:SOURce<hw>]:BB:DM:FILTer:PARamMeter:RCOSINE. ......ccccuiiiiiiiiie et
[:SOURce<hw>]:BB:DM:FILTer:PARameter:SPHase....

[:SOURCEShW>]:BB:DM:FILTEIETYPE......oi oottt ettt e st e e e e et e e s e e e snnaeeennseaeesaeaeenes
[:SOURCe<hW>]:BB:DM:FLISE:CATAIOF?.......cciiieiiie ittt ettt ettt ettt ettt et e snneas 251
[:SOURCE<hW>]:BB:DM:FLIStIDELELE. .....cccueieeiiiee ettt e et e et e e e tae e e e eaaeaeeaes 257
[:SOURCE<hW>]:BB:DM:FLIStIFREE?..........teiieetiie ettt et e e e e e e e et e e e e enaaeaeeaes 251
[:SOURCe<hW>]:BB:DM:FLISEIPOINIS?. ...ttt ettt ettt e e esneeeaneeas 257
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[:SOURCE<hW>]:BB:DM:FLISEISELECE. ......ciitiiiiiiiiieeee e
[:SOURCE<hW>]:BB:DMIFORMAL.......ctiiiiiiiiieiit ettt ettt
[:SOURce<hw>]:BB:DM:FSK:DEViation
[:SOURce<hw>]:BB:DM:FSK:VARiable:SYMBoI<chO>:DEViation............cccceeeiiieiiiiie e 246
[:SOURce<hw>]:BB:DM:FSK:VARIGDIE:TYPE.........ooi ittt e e rae e 247
[:SOURCe<hW>]:BB:DM:MLISt:CATAIOG?. ... ueieiiiieiiie ettt ettt ettt ettt e et e e et e b e steesnbeeenbeesneeeaneeas 251
[:SOURCE<hW>]:BB:DM:MLISEDELELE. ......cociiiiieeeieee ettt et e et e e et e e e eaaeaeeaes 258
[:SOURCce<hw>]:BB:DM:IMLIStFREE?.......ooiiiiee ettt ettt ettt sb et ebee e s 251
[:SOURCe<hW>]:BB:DM:IMLISEPOINIS? ...ttt ettt sttt e et e e b e enseeeneeenreaaneeas 258
[:SOURCE<hW>]:BB:DM:IMLISE:SELECL.......coiiiiiieiiiiiie ettt ettt ettt sbe e e teeeaeeeeeeaneeas
[:SOURCEShWS]:BB:DIMIPATTEIMN. ...ttt ettt ettt ettt st e et e e et e e saee e teeesaeeeeseeeseeeseesnseeanneas
[:SOURce<hw>]:BB:DM:PRAMp:ATTenuation....

[:SOURce<hw>]:BB:DM:PRAMP:IFDELAY........ccoiiiiiiiiiit ettt
[:SOURce<hw>]:BB:DM:PRAMPIRDELAY........coiiiiiiiiiiieiie ettt
[:SOURCe<hw>]:BB:DM:PRAMPISHAPE.......cootiiitiiitit ettt
[:SOURCe<hwW>]:BB:DM:PRAMP:TIME.......cccitieieiee et esiite e et e e st e e s saee e e s tae e e sbeeessaeeesnnseeesssaeesnsseaessneeennes
[:SOURCE<hW>]:BB:DM:PRAMPL:STATE]. ... teieiitiieeeiieeeeee e e ettt e e et e e e st e e s et e e e e ntaeeeessaeeessaseeessnsseassnsneeeenen
[:SOURCce<hw=>]:BB:DM:PRBS[:LENGEh].......ccoiiiiiiiiiie ettt e e e e e et e e e eaaea e
[:SOURCEShWS]:BB:DM:PRESEL.........oviiiiiieieceee ettt e e et e e e aae e e e aaae e e saae e e e ananeeeaes
[:SOURce<hw>]:BB:DM:SETTING:CATAIOF?.......coiiiiiieiieeiieeieeitee et ettt ettt e e b e snteesneeenbeesneeas 259
[:SOURce<hw>]:BB:DM:SETTing:DELete

[:SOURCce<hw>]:BB:DM:SETTING:LOAD.. ...ttt ettt ettt et eae e bt e ane e e eaeeebeeanneesnneeaseeanneas
[:SOURce<hw>]:BB:DM:SETTing:STORe

[:SOURce<hw>]:BB:DM:SETTING:STORE:IFAST ...ttt neee e 261
[:SOURCE<hW>]:BB:DIM:ISLENGN. ... .cooiiiiiiiiiiiie ettt e e sat e e sae e e s e e neeenseeenneas 236
[:SOURCE<hW>]:BB:DIM:ISOURCE. .......eeiitiiiiie ettt estie et et et e et e e saeeeetaeessseessaeessseesnseesnseessseesnseesnseennneas 235
[:SOURCEShWS]T:BBIDIMISRATE. ...ttt ettt et ea et ettt sat e e e e s e e beeeaneen 235
[:SOURCE<hW>]:BB:DM:STANGAIG. ....ccuiiiiiiiiieiite ettt et nb et saeeeneas 236
[:SOURce<hw>]:BB:DM:STANAard:ULISt:CATAIOG?. .....ccuieiiieiiiiiie ettt 261
[:SOURce<hw>]:BB:DM:STANdard:ULISt:DELete

[:SOURce<hw>]:BB:DM:STANArd:ULISt:LOAD...........ccoiiie et e et e e e e enaee e
[:SOURce<hw>]:BB:DM:STANdard:ULISt:STORe

[:SOURCESNWS i BB:iDM:STATE. ... .iiiieeitiie ettt e e e e et e e et e e e st e e e s aaaaeeesasbeeeeannseeeeabaeeasansanaeanes
[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:MODE
[:SOURce<hw>]:BB:DM:TRIGger:OUTPUt<Ch>:OFFTIMe.........coiiiiiiiiii it 238
[:SOURce<hw>]:BB:DM:TRIGger:OUTPUt<Ch>IONTIME......cccuiiiiiiiiiieiiie e 239
[:SOURce<hw>]:BB:DM:TRIGger:OUTPUt<Ch>PATTEIN . ....ccuiiiii e 239
[:SOURce<hw>]:BB:DM:TRIGger:OUTPUt<ch>:PULSE:DIVIdEr.........cooiiiiiiiiieiieiieseecee e 239
[:SOURce<hw>]:BB:DM:TRIGger:OUTPut<ch>:PULSE:FREQUENCY?.........ccceeruieirrieieeeenieee e 240
[:SOURce<hw>]:BB:DM:WAVETOrMICREGLE........cceiiiiiiiiiiieee ettt
[:SOURce<hw>]:BB:IMPOrt:CLIPPING:LEVEL.........oiiiiiiiiiee e e
[:SOURce<hw>]:BB:IMPort:CLIPPING:MODE...........cooiiiiiiie et
[:SOURce<hw>]:BB:IMPort:CLIPping:STATe...

[:SOURce<hw>]:BB:IMPOrt:FILTErILENGEN. ......ciiiiiiiiiiiee e s
[:SOURce<hw>]:BB:IMPort:FILTEr:ILENGth:AUTO......cciiiiiiiiiie ettt 269
[:SOURce<hw>]:BB:IMPOrt:FILTEr:OSAMPIING.....ccctiiiiieiieaiie ittt 269
[:SOURce<hw>]:BB:IMPort:FILTer:OSAMPINGIAUTO. ......ciiiiiiiii ittt et 269
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:APCO25....... ..ot 270
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[:SOURce<hw>]:BB:IMPort:FILTer:PARamMeter:COSINE. .........cooiiiiiiiiieiec ettt 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:COSINEICOFS.........ccccoiiiiiiiiiieee e 271
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:GAUSs
[:SOURce<hw>]:BB:IMPort:FILTer:PARameter:LPASSEVM..........c..coooiiiiiicee et 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARAMEIErLPASS. ...t 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARAMEIEr:PGAUSS. ........cocuiieeiiiee ettt e 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARamMeter:RCOSINE. ........c..ceeiiiiieieeeeee e 270
[:SOURce<hw>]:BB:IMPort:FILTer:PARamMeter:SPHASE..........cccuiiiiiiiiii e 270
[:SOURCe<hW>]:BB:IMPOrt:FILTEITYPE.... ..ottt ettt ettt e et e e b e sseeeneeenreesneeas 270
[:SOURCE<hW>]:BB:IMPOrt:PRESEL. ..ottt ettt et et et e e b e nseeenbeesneeenneas 263
[:SOURCe<hw>]:BB:IMPOrt:SERVEIID ...ttt 263
[:SOURce<hw>]:BB:IMPort:SERVer:LOCal[:STATe]
[:SOURce<hw>]:BB:IMPOrt:SERVEFNAME...........ooiiiiiiiii et
[:SOURce<hw>]:BB:IMPOrt:SERVEFRPORT ... oottt et
[:SOURce<hw>]:BB:IMPOrt:SERVEFTTOUL........cooctiiiiiiiiii ittt
[:SOURCce<hw>]:BB:IMPOrt:SERVErUPDALE..........cccciiieiiie et e e e e e e e e e e enaeeeene
[:SOURce<hw>]:BB:IMPOrt:SETTING:CATAIOG?.......ccuiiiiiiiieiieeitee ettt 265
[:SOURce<hw>]:BB:IMPOrt:SETTING:DELELE......ccceiiiiiiiieieiiee ettt e 265
[:SOURce<hw>]:BB:IMPOrt:SETTING:LOAD.......ccctiiiieiiteiie ettt ettt e et e et e snteesneeeseeeenneas 265
[:SOURce<hw>]:BB:IMPOrt:SETTING:STORE. .....coiiiiiii ittt sb et ere e n 266
[:SOURce<hw>]:BB:IMPOrt:SETTING:STORE:IFAST ...t s 266
[:SOURce<hw>]:BB:IMPort:SRATE:VARIGHON?. ......coiuiiiiiiiiie ettt 266
[:SOURCEShWS]:BB:IMP Ot STATE. ...ttt ettt ettt ea e et e e e abeesaeeeeseeeeabeesneeeaneeeenbeesnneeanneas 267
[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPUt<Ch>:MODE............ccccesiiiirieiineseee e 272
[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPUt<Ch>:OFFTIiMe.......cccceiiiiiriiierieiieresee e 272
[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPUt<Ch>:ONTIME..........oomiiiiiiiiiiie e 272
[:SOURce<hw>]:BB:IMPort: TRIGGer:OUTPUt<Ch>:PATTEIM.....cc.coiiiiiiiiiiiieeieee e 273
[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPut<ch>:PULSE:DIVIder.........c.ccccoiiiiiiiiiiiiiiee e 273
[:SOURce<hw>]:BB:IMPort: TRIGger:OUTPut<ch>:PULSe:FREQUENCY?..........ccocuiiiiiiiiiieciieee e 273

[:SOURce<hw>]:BB:MCCW:CARRier: COUNt
[:SOURce<hw>]:BB:MCCW:CARRIier:LIST:PHASe

[:SOURce<hw>]:BB:MCCW:CARRIEILIST:POWET........ccevei ittt e e aae e 277
[:SOURCce<hw>]:BB:MCCW:CARRIEILIST:STATE......oi ittt e et e e eree e enes 277
[:SOURce<hw>]:BB:MCCW:CARRier:PHASe
[:SOURce<hw>]:BB:MCCW:CARRIEIHPOWET.........coiiiiiiieiieeie ettt ettt ettt e sebaesaeesneeeneee s 278
[:SOURce<hw>]:BB:MCCW:CARRIEIHSPACING. ....ccuuiiititeiieaiee et eetieeiee et siee et e ete et e e eaeeebeeanseesnneenseeanneas 279
[:SOURCe<hW>]:BB:MCCW:CARRIEI STATE. .. ..eii ittt ettt et e st e e e seeeenseeenbeesnneeanneas 279
[:SOURCE<hW>]:BB:MCCW:CFACO........eiiiiieiieetie ettt ettt ettt e beesaeeeseeenseesbeaanseesneeenseenseean 279
[:SOURce<hw>]:BB:MCCW:CFACLONACTUAI?.......cciiieiie ettt ettt sneeeseessseesneesnseenseean 280
[:SOURce<hw>]:BB:MCCW:CFACLOrMODE.........ccctiiiiiiiieiie ittt 280
[:SOURCE<hW>]:BB:MCCW:CLOCK?......oiieieeieeetie ettt ettt ettt ettt et e saae e eaa e e ebeasnseeenseeaseeansaesnseeaseeenseas 281
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIEIEXECULE..........eiiiiiiiiieiiie et
[:SOURce<hw>]:BB:MCCW:EDIT:CARRier:PHASe:STEP
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIer:PHASE[:STARL].......coeiiiir ittt 282
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIErPOWEISTEP........ccoiiiie et 283
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIer:-POWEr[:STARL]........ccoiiie ittt 283
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIEINSTARL.......coiitiieitie ettt et 284
[:SOURce<hw>]:BB:MCCW:EDIT:CARRIEISTATE. ....oiiiiiiii ettt ettt ettt et et e snee e 284
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[:SOURce<hw>]:BB:MCCW:EDIT:CARRIEISTOP.......ccviiiiieeiie ettt 284
[:SOURCE<hW>]:BBIMCCW:PRESEL........cctiiiiiiiii ettt sttt 275
[:SOURce<hw>]:BB:MCCW:STATe

[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPUt<Ch>:MODE............ccciiiiiiiiiiie e 285
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPUt<Ch>:OFFTIMe.......cccciiiiiiiieieeieesiee e 285
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPUt<Ch>:ONTIME........coiiiiiiiieiiie et 285
[:SOURce<hw>]:BB:MCCW:TRIGGer:OUTPUt<Ch>:PATTEM.......ccoiiiiiiieiiie it 286
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:PULSEe:DIViIder..........c.ccoiiiiiiiiiiieiiie e 286
[:SOURce<hw>]:BB:MCCW:TRIGger:OUTPut<ch>:PULSe:FREQUENCY?.........coooiiiiiaiiiiiee e 287
[:SOURce<hw>]:BB:PROGress:MCODer:ARBItrary:MCARIIEI?........ccuuuiieiiiiie et 288
[:SOURce<hw>]:BB:PROGress:MCODer:ARBitrary:WSEGMEeNt?........ccccccoiiiiiiiiiiienie e 288

[:SOURce<hw>]:BB:PROGress:MCODENDM:FILTEI?..... .ot 288
[:SOURce<hw>]:BB:PROGIESS:MCODEI?..........ooiiiiiieiiii ettt ettt ettt nr e s 288
[:SOURCE<hW>]:DM:FILTErPARGMETET. .....coiuiiiiiiiieii ettt 244
L (O 0107 G { (=To U110 T S TS O USSP P PP 170
{COMMENT SEHNGY + ittt ettt b e he e b et e e e a bt e sa bt e ket e be e eb e e st e e sabeenaeeabneennean 170
{CONTROL LENGTH: CONtrolLength}........ccueiiiiiiiiieeiee ettt 173
{CONTROL LIST WIDTH4-Length: #mOm1...mX...MM-=T}....coiiiiiiiii e 180
{COPYRIGHT: SENG}. ...ttt ettt ettt ettt et e e bt e et e e e ae e e e ab e e sabeeshbeeesbeesaeeeabeeaneeebeeanseeanneas
{DATA BITLENGTH: BitLeNGth}......ccueiiiiiieieiiet ettt
{DATA LIST-Length: #d0d1...dx...dN-1...}..
{DATE: yyyy-mmM-dd;hNIMIMISS} ...ttt et e e et e e et e e e be e e e ebseeeetneeeanneeeas
{EMPTYTAG-Length: ZEMPLySEQUENCE].......ccoiiiiii ettt e e s
{LEVEL OFFS: RMSOffset_dB,PeakOffset_adB}...........cccoiiiiiiiiiieiiiie e 173
{MWV_SEGMENT_CLOCK: ClockSeg0, ClockSegT, ..., ClockSegN-1}.......cccciriiiiiiiiiiiiiiieeeeee e 178
{MWV_SEGMENT_CLOCK_MODE: MOGE}......ccueiitteiirieaiirieeniesieesteeeesieeeesteeeesseenaessee e sneesneaseesneeneesneeneens 177
{MWV_SEGMENT_COUNT: NUMOFSEQG}. .. e teeueeireiierieeiii ettt ettt ste e e anee e sneenneeneeeneeas 177
{MWV_SEGMENT_FILES: “FileNameSeg0.wv”, “FileNameSeg1.wv’, ..., “FileNameSegN-1.wv'}.............. 179
{MWV_SEGMENT_LENGTH: SamplesSeg0, SamplesSeg1, ..., SamplesSegN-1}..........ccccoviirriniieennn 177
{MWV_SEGMENT_LEVEL_OFFS:

RMSOffs_dBSg0,PeakOffs_dBSgO0, ..., RMSOffs_dBSgN-1, PeakOffs_dBSgN-1}.........cccceerniereninenn. 179
{MWV_SEGMENT_START:

SampleStartOffsetSeg0, SampleStartOffsetSeg1, ..., SampleStartOffsetSegN-1}..........cccooiiiiieinenne. 177
{MWV_SEGMENTx_COMMENT: text}...
{SAMPLES: SAMPIES)......eeiiiitieiiiie ettt et e et e e e e a bt e e e ab e e e st bt e e e bt e e e aabe e e e abe e e e e beeeaanreee s
{TY PE: MAGIC, XXXXXXXX} .ttt tuutereeauneeeeanseeaaauseeaaaauseaasausseasasseesaassseesannsessaasseessansesasannseassanseesaannesessanseessanseeens
{WAVEFORM-Length: #10Q0I1Q1...IXQX...IN-TQN-1.. } oo 175
{[TRACE] LIST [#]: Pos0:Val0;Pos1:Val1;...Posx:Valx;...POSN-1:ValN-1}.......cociiiiiiiieeceee 174
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